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Dw you ever stop to figure why 
we keep emphasizing the fact that sub- 
sidiaries of the United States Steel Cor- 
poration employ more than 1700 steel 
technicians, chemists, metallurgists, re- 
search engineers? Why we keep 89 
research laboratories constantly at 
work checking, testing and experiment- 
ing! Why in our plants alloy steel pro- 
duction and alloy steel sales have been 
completely segregated from the commer- 
cial steel divisions? 

The reason is important. 

This vast organization within an organ- 
ization—these special research, production 
and sales facilities are geared up to one 
idea. To give you, the user, the exact 
grade of steel that will do the best job 
for you at lowest cost—and to give you 
that steel in any quantity when you want 
it and as often as your orders call for. 

Today with more than 10,000 different 
alloys available to the steel user, steel 
making has become immeasurably more 
complicated. And so has steel buying. 

When we say “Bring your steel prob- 
lems to us’’—it is not an empty phrase. 
It is a definite offer of assistance. 
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dependable 


ALLOY STEELS 














Pack up Your Lroubles 








































THE POSSIBILITIES OF 


SILVER-RICH ALLOYS 


hy R. W. Dayton 


Metallurgist, Battelle Memorial 
Institute, Columbus, Ohio 


Chis article was presented as a paper at one of the A. I. M. 
& M. E, sessions during the National Metal Congress at Detroit, 
Oct. 17 to 21. It will not be published in the Society’s trans- 
actions, 

lhe importance of the subject as well as the excellent treat- 
ment justify us in passing on the discussion to our readers. The 
author compares the relative frictional characteristics of various 


Ag-rich alloys as determined on the Amsler wear tester.—The 
Editors. 


‘he materials of construction must be stressed to the 

maximum safe limit, the shortcomings of present bearing 
materials have been realized for some time. Such is the 
case with alloys for master rod bearings. 

At present, two alloys are in general use for this service, 
both of which are used as a 0.020-in. lining on a mild steel 
back. The first is a copper-lead containing 28 per cent 


I" MODERN, LARGE AIRCRAFT ENGINES, where 


Fig. 1. Steel-Backed, Copper-Lead Bearing. Alloy (top) 
contains about 1% Ag, 28% Pb, bal. Cu. Note dendritic 
structure of lead in copper. 


100X. 
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AS BEARING MATERIALS 


Pb, 0 to 1 per cent Ag, balance Cu. This material has ex- 
cellent bearing properties, and with existing designs no 
seizures result even in times of terrific overstress, such as 
during diving. However, due to the dendritic structure of 
the alloy, as shown in Fig. 1, the strength is quite low, and 
the alloy is subject to failure by fatigue cracking. The 
composition of the other alloy is 25 per cent Pb, 3 per cent 
Sn, balance Cu. The tin addition causes a change in 
structure, as shown in Fig. 2, which increases the strength 
considerably over that of the first alloy. The increase in 
strength is sufficient to prevent fatigue cracking, but this 
alloy, either because of the difference in structure or some 
other effect of the tin, is not as good a bearing as the first 
one, and in times of overstress may seize. Therefore, bear- 
ing pressures have had to be kept down enough to avoid 
either of these two types of failure until some better 
material was found. 


Fig, 2. Steel-Backed, Copper-Lead Bearing. Alloy (top) 
contains about 3% Sn, 25% Pb, bal. Cu. The lead in this 
alloy does not have a dendritic form. 100X. 
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Fig. 3. Steel-Backed Silver Bearing. Silver (top) con- 
tains 1/4 to Yy% Cu and was etched (with NH,OH-H,O,) 
to show the dendritic traces due to it. 100X. 


About two years ago, certain manufacturers connected 
with aircraft engine construction began experimenting with 
steel-backed bearings lined with silver of over 99 per cent 
purity. It was found that there were great possibilities to 
the silver bearing. The silver was strong enough to re- 
sist fatigue cracking, and its bearing properties made it pos- 
sible to dive them at higher loads and speeds without 
seizure than any other known material would stand. Fig. 
3 is a photomicrograph of a section of one of these bear- 
ings. 

Some of the properties of pure silver are shown in Table 
1. Two additional facts of interest are that silver has 
almost no tendency to gall on steel, and that it has a com- 
paratively low, dry coefhicient of friction against steel. How- 
ever, none of these properties can be construed as giving 
any indication that pure silver is a good bearing metal. 
Those qualities which are called frictional properties are 
what make a metal usable as a bearing; other properties 
are only desirable adjuncts. As a matter of fact, some of 
these other properties of silver are quite desirable in bear- 
ing metals. Its high thermal conductivity shows ability 
to dissipate local hot spots, and its low modulus of elas- 
ticity indicates a high ability for elastic accommodation. 
The strength is suitably high, and the hardness, while per- 
haps a little greater than is desirable, is not excessive. 


Table 1. Properties of Pure Silver 


Melting point ...... os : 960.5 deg. C.—1730 deg. F. 
pe BP ae my i : 10.56 g./cm.® 
‘Thermal conductivity .......... 1 cal./sec./cm.?/deg. C./cm. 
Electrical resistivity ...... 1.629 microhm cm. at 20 deg. C. 
Coefficient of thermal expansion .... 20.5 (10)-* per deg. C. 
Tensile strength 6 4 i tice 15,000-20,000 Ibs. per sq. in. 
Yield strength ............++.+0 ?; 5,000-10,000 Ibs. per sq. in. 
Elongation in 2 in. .... pile Shor he 40-50 per cent 
Brinell hardness, as cast .......... 26-35 : 
SOURED ED, oa Bea Teac pares 11.2 (10)® Ibs. per sq. in. 
In this investigation of silver as a bearing alloy, the 
decision was made to begin by investigating only the 
frictional properties of silver and its alloys, since these are 
the primary criteria of whether or not an alloy is a “bear- 
ing metal.” Neither physical properties, microstructure, 


nor anything else reveals this fact, 


Test For Frictional Properties 


A brief discussion of the test follows: The machine used 
for these tests was the Amsler wear tester, a photograph 


324 








of which is shown in Fig. 4. In this machine a steel disk 
is attached to the lower spindle and is driven at 420 r.p.m. 
through a torque dynamometer. This disk, which is the 
shaft of the bearing under test, rotates in the machined 
notch of the bearing metal specimen, which is rigidly 
attached to the upper, stationary spindle. The details of 
these specimens are shown in Fig. 5. Loads up to 500 Jb. 
can be applied to the bearing by a calibrated spring. The 
steel disk and a portion of the bearing metal specimen are 
submerged in a bath of S.A.E, 30 motor oil maintained at 
250 deg. F. 

The type and surface finish of the steel, the trueness with 
which it runs, the fit and finish of the notch in the bear- 
ing metal, and the type of oil must be carefully controlled 
if reproducible and meaningful results are to be obtained. 
It must be remembered throughout that a bearing consists 
of three parts—the bearing metal, the steel, and the oil. 

The steps in conducting a test are as follows: 


1. Wear In: When the specimen assembly has reached 
the test temperature, the load is gradually increased until 
the notch of the bearing metal is completely worn in. Dur- 
ing this period, the coefficient of friction should never 
exceed 0.015 to 0.020, to avoid galling that often accom- 
panies greater friction. 

2. Smoothing: The load is then decreased until the bear- 
ing is running under fluid film lubrication, when the coeff- 
cient of friction drops to 0.002 to 0.003, and then run 
until equilibrium is attained. The coefficient of friction 
drops during this time, and it is believed that this is due 
to an increase in smoothness of the mating surfaces. 

3. Seizure Test: Only then can the true seizure pressur« 
of the bearing be found. This is done by measuring the 
coefficient of friction at increasing loads. At low loads, the 
coefficient of friction is fairly constant and is about 0.001 
to 0.002. As the load is increased, a point is reached a 
which the friction increases, at first slowly, then rapidly. A 
series of readings is made, always waiting for equilibriun 
to be reached, at each load, until the coefficient of frictio: 
exceeds 0.005, when the test is completed. From a plot o/ 
the readings, the pressure required to give a coefficient o! 
friction of 0.005 is obtained, and this is reported as th: 
seizure pressure of the particular bearing under test. With 
the test conditions used, the seizure pressures for most of 
the tests were in the range of 3,000 to 14,000 lbs. per sq. in 


The Amsler data calculated from the spring pressure 
forcing the specimen into contact with the disk represent- 
ing the shaft, and from the area of contact, give bearing 
pressures in pounds per square inch. But, probably due to 
elastic deformation in the machine and to the alignment 
resulting therefrom, two different machines, or the same 
machine after replacement of parts, will not necessarily 
give identical results. However, when such differences 
are found after replacement of parts, and tests are made on 
a previously tested set of alloys, it is also found that the 
old and the new series of tests rate the alloys in the same 
order and by steps of similar magnitudes. 

For this reason, and because the seizure pressures in 
pounds per square inch might mislead some into believing 
that such pressures should be carried by these alloys under 
conditions of service, all figures will be given in terms of 
a standard alloy, i.e., a certain lot of an alloy of 28 per cent 
Pb, 1 per cent Ag, balance Cu, which will be regarded as 
100 per cent on this arbitrary seizure-pressure scale. An 
alloy which gives 100 per cent or over should carry the 
loads at present required by aircraft service without seizure, 


METALS AND ALLOYS 












just as this alloy does. Other factors than seizure will 
have to be evaluated by other tests. 

This test gives data which are quite in accord with serv- 
ice, as shown by Table 2. It is seen that both the Amsler 
and the service tests line the metals up in the same order 
of seizure resistance. 


Table 2. Relation Between Engine and Amsler Tests On 
Three Standard Bearing Materials 


Relative Seizure Resistance 
Order of Merit Values in Amsler Tests, 


Alloy in Engine Tests Per Cent 
Silver Bearing ...... ... 1 115 
28% Pb, 1% Ag, bal. Cu... 2 100 
25% Pb, 3% Sn, bal. Cu... 3 75 


Comparison tests of seizure resistance, made in a General 
Motors type machine, have also confirmed the trustworthi- 
ness of this friction test, and for this reason, considerable 
faith is placed in the method of testing as an index to the 
possibilities of bearing alloys. | 


Frictional Results For 
Silver and Its Alloys 


Polished Shafts: A large number of tests have been 
made on alloys of silver run against highly polished steel 
lisks. The results have shown that all alloying additions 
tend to lower the seizure pressure and that extremely pure 
silver is very desirable. Table 3 illustrates this last point. 


Table 3. Effect of Silver Purity On Seizure Pressure 


Relative Relative 
Material Purity Seizure Resistance** 
Per Cent 
Electrodeposited silver ..... ee 165 
Double refined silver, remelted* . 2 140 
Double refined silver, deoxidized 
with 0.15% Cu-P ...... pels 80 


® Remelted in a gas-fired furnace in an Acheson graphite crucible. 

** Tested agaimst highly polished carburized 2512 steel saafts of Rock- 

1 °C ae 

The benefits of a pure silver are quite readily apparent. 
\nother remarkable fact is that the seizure resistance of 


iver is not improved by alloying with any of a long 


Fig, 4. General View 
of Amsler Friction Test- 
er. The essential parts 
are the stationary bear- 
ing metal specimen (1), 
the rotating steel shaft 
(2), and the torque 
dynamometer (3). 
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series of elements. All tend to reduce the seizure pres- 
sure, some to a much greater degree than others. The rela- 
tive harmfulness does not seem to depend on microstruc- 
ture, on hardness, or on any other known property. A tab- 
ulation of the different alloying additions, in the order of 
their increasingly harmful effect, is given in Table 4. The 
limit on the approximate amount of each element which 
can be tolerated, without lowering the relative seizure pres- 
sure for the alloy below the 100 per cent value, is given. 


Table 4. Relative Deleterious Effects of Various Additions 
To Silver On Resistance to Seizure 


Tested against highly polished, 1045 steel shafts, of 250 Brinell 


Range of Approximate Amount of 
Compositions Addition Required to 
Tested, Phases Reduce Relative Seizure 
Addition Per Cent Addition Present Vressure to 100 Per Cent 
Per Cent 

Pb. 2-20 a + Pb Over 20 

ae asia g 4-2 Ag + AgeS About 2 

BA ae 10 a-+ Bp About 1 

a Oe «ks 10 a About 1 

aa a 10 a About 1 

Cd. 10 a About 1 

Se . %-4 Ag + Ag2Se Less than 4 

Cu 0.1-7% a-+ Bp About % 

Mg 5 a Less than % 

Al 3 a Less than ! 

As 2 a Less than ™% 

Hg 1 a Less than ™%4 

Te %4-2 Ag + Age2Te Less than % 

Ba 0.1-2% Ag + AgsBa Less than 0.1 

Case 2-10 a + Bi Less than 0.1 

Li ‘7 WA Ag + AgLi Less than 0.1 

Ca side ] Ag + AgiCa Less than 0.1 

Sue & iy Ag. + AgP Less than 0.1 


50. Sayan 1-10 a+ € Less than 0.1 


It is quite apparent that although all elements are harm- 
ful to seizure resistance against polished steel shafts, some 
are much more poisonous than others. Even a trace of 
some elements is sufficient to spoil the alloy as a bearing, 
whereas large quantities of other elements may be present. 
Fortunately, silver of high purity is easily obtained, and 
none of the extremely undesirable impurities need be 
present. 

Table 4 shows also that whether or not an addition is 
very harmful is not a function of microstructure. Hard 
and soft particles do not of themselves mean a good alloy. 
It seems that in view of the excellent bearing properties of 
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Fig. 5. Details of the Specimens Used in the Amsler 
Friction Tester. 


pure silver, the two-phase theory of a bearing metal is not 
to be trusted. 

Ground Shafts: In engine tests, pure silver does not 
always behave ideally. Though, in general, silver bear- 
ings will run at higher loads and speeds without seizure 
than other materials, at other times they may seize at com- 
paratively low loads. Even one particular bearing may 
seize at relatively low loads after previously running suc- 
cessfully at tremendous loads and speeds. This erratic be- 
havior is attributable to a lack of “‘oiliness,’’ and the 
Amsler test does point to a remarkable difference between 
silver and copper-leads in this respect. By “‘oiliness’”’ is 
meant the tendency of certain parts of the oil to adhere 
strongly to the metal and prevent metal-to-metal contact. 
Thus, “‘oiliness’ ‘is not a function of the lubricant alone 
but rather of the lubricant, bearing metal, and shaft. 
Thought of in this way, it is evident that a lubricant which 
has ‘‘oiliness” on a bronze bearing may not have it on a 
silver bearing. 

It has been found that this property of oiliness is de- 
termined from Amsler testing by comparing the results 
obtained with a ground shaft to those obtained with a 
polished shaft. When oiliness is present, a bearing works 
equally well with both shafts. When oiliness is not pres- 


Fig. 6. Melted and Chill-Cast Alloy of 18% Pb, Bal. Ag. 
The dendritic structure is apparent. 100X. 
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ent, the seizure pressure against ground shafts is much 
lower than against polished shafts. 

Neely’, in a recent paper, made a statement which tends 
to support this view. He was experimenting with an 
oiliness tester and found that when a polished steel mating 
surface was used, the effects of oiliness were not apparent, 
as they were when the steel was ground. So 1n this case, 
also, the effects of oiliness may only appear when ground 
shafts are used. 

When tests of the three standard alloys were made 
against ground shafts, the results of Table 5 were obtained. 
The two copper-lead alloys have just as good seizure re- 
sistance against ground shafts as against polished ones, 
indicating the presence of oiliness. On the other hand, 
silver, which has an excellent seizure resistance against pol- 
ished shafts, or under ideal conditions, has an extremely 
poor seizure resistance against ground shafts, thus showing 
a lack of oiliness. A finding, checking this conclusion, 
was reported in a private communication from E. A. Ryder, 
who said that oil dropped on a heated copper-lead bearing 
spreads rapidly over the entire bearing surface but does 
not on a silver bearing. 


Table 5. Effect of Shaft’ Finish on Fractional Properties 
of Three Bearing Metals 


Relative Seizure Pressures 
yom 


Highly Polished? Shaft Ground? Shaft 





Bearing Metal Per Cent Per Cent 
Electrodeposited Ag ....... 165 35 
28% Pb, 1% Ag, bal. Cu .... 100 100 
25% Pb, 3% Sn, bal. Cu .s 75 75 


1 Shaft is carburized 2512. Rockwell “‘C” 57. 

2 Polished with a polishing paper corresponding to No. 4/0 metallograpni 
paper. 

PGround with No. 0 metallographic paper. 


It is believed that this oiliness, lacking in silver bear 
ings, is a necessary property of a bearing material and that 
if this is lacking, the bearing cannot get past periods ir 
which some temporary event tends to lead to seizure. 

There should, then, be two ways of overcoming this 
lack of oiliness. The first is to alloy silver with some ele- 
ment which forms a separate phase and does exhibit oili- 
ness effects. Lead is known to be such an element, and 
silver sulphide is thought to be. The other is to blend 
the oil with some addition agent which wets the surface of 
silver. Silver is quite readily attacked by sulphur; so an 
oil was heated with a small amount of sulphur and tested 
in various dilutions. One concentration was found which 
gave a decided improvement in oiliness. 

A number of tests were run to see if these projected 
remedies would work. A summary of the data obtained, 
shown in Table 6, shows that any of the ways listed do 
improve the oiliness property. 


Table 6. Increase of Oiliness Obtained by Alloying Silver 
and by Blending Oil 


Relative Seizure Pressure 
Pn Se 





Highly Polished Ground 
Bearing Metal Oil haft Shaft 


Electroplated Ag—Annealed . Plain 165 
Electroplated low Pb-Ag Alloy' Plain 160 50 
Electroplated higher Pb-Ag 

BE? ok s Kasataskodaan Plain 115 80 
Pure Casi SS rs Plain 140 35 
2% Pb-Ag—Cast ........ Plain 135 70 
6% Pb-Ag—Cast .......... Plain 135 125 
%4% S-Ag—Cast ........... Plain 115 85 
Ag Bearing ......... Plain 135 35 
, SREP er ae Plus S 70 





1 Exact Pb content unknown—probably %4-1%4%. 
2? Exact Pb content unknown—probably 3-10% 
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There is a difference in structure between the cast and 
the electroplated and annealed silver-lead alloys, similar 
to the difference between the two types of copper-lead. 
The cast alloy has a dendritic structure, as shown in Fig. 6, 
while the plated and annealed alloy of Fig. 7 has par- 
ticles of lead distributed randomly throughout the matrix. 
A photomicrograph of the 14% S-Ag alloy is shown 
in Fig. 8. 


Bearing Testing 


Very little testing of a more advanced nature has been 
done as yet. A few tests have been made in a General 
Motors type machine, in which a bearing is loaded by 
rotating eccentric weights. The speeds, loads, and tem- 
peratures of actual bearing operation are simulated, so that 
the results can readily be compared with those of service 
conditions. 

The results of these tests were briefly as follows: For 
the first test, bearings of silver, deoxidized with copper- 
phosphorus, were used. This metal has a relative seizure 
pressure of 80 per cent in the Amsler. The bearings were 
2 in. id., 24 in. o.d., 1.28 in. long, with a circumferen- 
tial oil groove 1/16 in. wide and 1/32 in. deep. The 
clearance was 0.003 in. At 2550 r.p.m., 2700 Ibs. per 
sg. in, maximum load, using a S.A.E. 30 oil, it was not 
possible to exceed 290 deg. F. without seizure. The 
minimum ZN/P corresponding to these conditions is 2.79. 

Later, bearings were made of double-refined silver, re- 
melted with no additions. This metal has a relative seiz- 

- pressure of 140 per cent in the Amsler. The bearings 
were 2 in. id., 24g in. o.d., 1.28 in. long, with a very 

le oil groove, 0.78 in. and 1/16 in. deep. The clear- 

e was again 0.003 in: This wide oil groove was used 

reduce the bearing area, so that unit pressures could 
be increased. 

These bearings were run satisfactorily for 50 hrs. at 
2550 r.p.m., 3090 Ibs. per sq. in., 300 deg. F.; then dive 
tests of 5 to 10 minutes’ duration were made at increas- 
ing loads and speeds up to 3550 r.p.m. and 5850 Ibs. per 
sq. in. at 300 deg. F. The bearings did not seize even 
with these drastic conditions, when the ZN/P was as low 
as 1.64, 

A third test was run with narrow overall bearings made 
of the same material. Their dimensions were 2 in. i.d., 23 
in. 0.d., Yy in. wide, 0.003 in. clearance, with a circumfer- 
ential oil groove 4 in. wide and 1/16 in. deep. These bear- 
ings ran satisfactorily at 3550 r.p.m., 4690 lbs. per sq. in., 
and 300 deg. F. without seizure. 

These narrow bearings may have usefulness in fields 
where space is to be saved. It must be remembered that 
steadily loaded bearings as narrow as this would very prob- 
ably seize, but in connecting rod service they run satisfac- 
torily. The chief difficulty is with oil control, since their 
narrowness permits a large amount of oil to leak through 
them. 

One highly undesirable quality in a bearing is that of 
shaft scoring. In these General Motors tests, a 1045 steel 
shaft of 250 Brinell was used and showed considerable 
wear, about as much as is caused by copper-lead. Harder 
shafts will reduce the amount of this wear and may elim- 
inate it, and in aircraft engines using carburized 2512 shafts 
the wear is not objected to. 

The cost of the bearing alloy may be another objec- 
tion. At present market prices, silver is worth about $6.25 a 
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Fig.7. Electroplated and Annealed (8 hrs. at 550 deg. F.) 
Alloy of 3 to 10% Pb, Bal. Ag. The lead is randomly 
distributed in globules. 500X, 


lb. The silver for an aircraft bearing 25 in. in diameter, 
31% in. long, with 0.020 in. of lining costs about $1.50. 
For the silver in a bearing which will easily carry present 
automotive loads, 2.0 in. in diameter, 1/4 in. long, with 
0.010 in, of lining, the cost would be 10c. Aircraft engine 
manufacturers do not object to the price; quality is the sole 
objective. Furthermore, the metal cost is only a small frac- 
tion of the bearing cost. This situation will hold for any 
industry where quality is the primary objective. 

A very different situation exists in the automotive indus- 
try, where the cost, about a dollar per car, is a large item. 
Unless the use of these narrow bearings would result in 
savings which would offset the silver cost, by allowing modi- 
fications in engine design that are not otherwise feasible, 
there is small likelihood of immediate application of silver. 
For this service, a bearing that will just get by is chosen if 
it is cheaper than a better one. For the more severe duty of 
Diesel engines, tractors, trucks, and buses, there appears to 
be ample opportunity for overall savings by the use of silver 
bearings which should justify active interest in their de- 
velopment and application. 

The work here reported on is sponsored by a group of 
leading American silver producers, and thanks are due them 


Fig. 8. Melted and Chill-Cast Alloy of Y2% S, Bal. Ag. 
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for permission to publish the results. The assistance of the 


various aircraft engine manufacturers has been of tremend- 
ous value and is greatly appreciated. The cooperation of H. 
W. Russell and H. W. Gillett of the Battelle staff in the 


planning of the work and interpretation of results is thank- 
fully acknowledged. 
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Discussion by George A. Zink 


Allison Engineering Co. 
indianapolis, Ind. 


R. DAYTON has presented an interesting paper on the relative 

frictional characteristics of various silver-rich alloys as deter- 
mined on the Amsler wear tester. The Allison Engineering Co., 
in cooperation with various aircraft engine manufacturers, has 
exploited the use of the steel backed silver lined bearings for sev- 
eral years. In so doing numerous unbiased experiments have been 
conducted to determine the relative performance of white metal, 
copper-lead, bronze, and silver bearings in engines and bench rigs. 
A resume of such findings follows: 

Engine tests indicate white metal is a superior bearing material 
for light loads, low operating temperatures, poor shaft finishes, 
distorting rubbing surfaces, and lubricants containing a fairly large 
quantity of abrasives and metallic particles. By white metal is 
meant S.A.E. lead or tin base Babbitts or slight modifications there- 
of. The ability of white metals to withstand short periods of 
operation without lubricant has been much overrated. Although 
white metal bearings do not seize when lubrication is partly inter- 
rupted, the result of such interruption shows up later in metal 
spalling from the backing surface in the region of the poor lubri- 
cation. A change in the material for a bearing is often made be- 
cause of the above condition, the change being made on the false 
assumption that the material has fatigued. A study of the distri- 
bution of the oil over the surface to be lubricated would allow 
for better performance than could be obtained by the mere substi- 
tution of a new, more expensive material that might or might not 
work under the original conditions of poor lubrication. Whether 
the new bearing material would work depends to a large extent on 
how poor the original lubrication was. 

Usually copper-lead has replaced white metal only when higher 
loads and operating temperatures were encountered. It does not 
flow as easily as white metal and requires better alignment of jour- 
nal and bearing surfaces than white metal. The introduction of 
copper-lead bearings marked the beginning of a period when more 
attention was given to the hardness of the journal, bearing finishes, 
and the cheanliness of the oils. Copper-lead was susceptible to 
corrosion from organic acids in oils after the conditions of oper- 
ation exceeded a certain temperature. Flaking of the copper-lead 
from the backing material occurred much the same as in the case 
of white metal except that, due to the characteristics of copper- 
lead at temperature, such flaking did not occur until a much higher 
temperature was reached. 

Copper-lead, if substituted for white metal in the same applica- 
tion and given a proper coating of lubricant, relative freedom from 
dirt particles in the oil supply, and proper operating clearances 
from start of operation, will withstand 75 per cent greater loading 
when the bearing temperature exceeds 150 deg. F. 

Fatigue of both white metal and copper-lead will occur if the 
lining is caused to flex any appreciable amount. Bronze and silver, 
because of their greater strength, are relatively free from such 
troubles. 

Bronze, (high lead bronze such as the composition (a) 4 per 
cent tin, 21 per cent lead, copper balance, and (b) 10 per cent 
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tin, 15 per cent lead, copper balance), operates very satisfactorily 
under extreme high loads and low rubbing velocity, provided 
journal and bearing alignments are maintained, lubricant is clean, 
and is distributed properly over the rubbing surfaces. Due to the 
hardness of these materials they distort only when a tremendous 
amount of pressure is brought to bear. High pressures when 
localized, as at the ends of bearings, are sufficiently great to rupture 
the oil film-producing metal-to-metal contact accompanied by a 
great amount of heat providing the relative movement of the sur 
faces is great. Such localized heat distributes itself over the 
bearing surface, raising the temperature of the surface above the 
point where the oil will adhere to it. The weaknesses of th« 
bronze as a satisfactory bearing material under conditions of hig} 
rubbing velocity, uncertain conditions of distortion and lubricatio: 
were at once apparent and a more malleable material was sought 
Silver seemed to offer possibilities and a number of engine an‘ 
bench tests were made of silver bearings. 

Engine tests indicated slightly better performance for silve: 
than bronze although numerous seizures occurred. It was hard t 
conclude what caused such seizures as no definite changes in fits 
methods of lubrication or distortion were apparent. The mair 
unknowns seemed to be surface finishes, and degrees of abrasiv« 
or metallic particles in the lubricant. Bench tests, designed to 
reproduce as closely as possible engine conditions, indicated, first, 
that silver was more susceptible to seizures than copper-lead o: 
white metal if there was a trace of abrasive or metal particles in 
the oil; second, that journal finishes were important, lapped jour 
nals giving much better results than ground and polished journals; 
third, grain size of silver was important in reducing seizures. Cast 
material with large grains seized at lower loads and speeds than 
cast silver of a finer grain size. Cold worked and annealed silver 
will seize at higher loads and speeds than the fine grained cast 
material. 

Before attributing the relative performance of the various silver 
specimens to their relative oiliness characteristics, the writer would 
rather expound the theory that their relative performance is due 
to the differences in energy formed at the time of metal-to-metal 
contact or abrasion. In the case of the large grain size, more 
force is required to change the position of a grain in the silver 
layer than in the case of the small grain. Assuming the above to 
be true, the amount of energy or heat generated at a constant rate 
of abrasion is a direct function of the force required to move a 
silver particle. Silver being a good conductor of heat promptly 
carries the heat away from the point of abrasion thereby increasing 
the overall rubbing surface temperature to the point where it is 
impossible for adherence of the oil. 

In conclusion the writer believes it will be possible to improve 
surface finishes with the advent of a suitable. production surface 
measuring device, develop new filtering methods for oils, and a 
silver lining having good non-abrasive qualities, but until such 
items are available it will be necessary to operate engines on bear- 
ing surfaces retaining properties of white metal or copper-lead. 
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THE EFFECT OF 


TREATING CAST IRON 


WITH CAUSTIC SODA 


by T. L. Joseph, F. W. Scott and M. Tenenbaum 


Professor of Metallurgy, Instructor of Metallurgy and 
leaching Assistant, University of Minnesota, Respectively. 


(his is the third in a series giving the results cf certain re- 
searches on cast iron, carried out at the University of Minne- 
sota. There is particular interest attached to this one because of 
its discussion of the method of adding caustic soda to cast iron 
to lower the sulphur, and of some of the effects. This article is 
timely also because of the achievements of the Brassert method 


developed at Corby, England, for desulphurizing iron outside 
the blast furnace. 


The first article in this generally related series, by Mr. 
Scott, entitled “The Extraction of Oxide Inclusions in Gray 
[ron—Electrolytic Iodine Method,” was published in the July 
and August issues. The second, entitled “The Nature of Inclu- 
sions in Cast Iron,” by Mr. Scott and Professor Joseph, was 
published in the November issue.—The Editors. 


other grades of pig iron has become a rather common 

practice. More recently, interest in the use of alkali de- 
sulphurizing agents has been stimulated by the Brassert 
method developed at Corby, England, for desulphurizing 
iron outside the blast furnace. Foundry operators are 
primarily interested in obtaining metal of lower sulphur 
content while blast furnace operators are interested in 
economies of operation, which appear possible through the 
control of sulphur outside the blast furnace. Moreover, the 
production of basic iron containing about one half of 
the normal amount of silicon and 0.020 per cent S or 
under is receiving considerable discussion. Since the high 
temperatures necessary to eliminate sulphur in the blast 
furnace are diametrically opposed to the production of 
low silicon iron, desulphurization outside the blast fur- 
nace affords a possible means of producing basic iron 
low in both silicon and sulphur. 


[a ADDITION OF ALKALIES to foundry iron and to 


Effect of Alkali Treatment 
In case alkalies are applied in the foundry, the effect 
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of such treatment upon the graphite structure and the 
properties of the casting is of major importance. A 
decrease in sulphur will affect graphitization in the same 
manner as an increase in silicon. If other factors are 
comparable, a larger proportion of graphite will be 
formed, which will tend to reduce hardness and tensile 
strength. A reduction in the number of manganese sul- 
phide inclusions may have an opposite effect. If such 
particles act as inoculating bodies during cooling, their 
removal should induce supercooling, favor the formation 
of fine graphite, increase the combined carbon, and thus 
produce a stronger iron. 

Aside from the removal of sulphur, alkali treatment is 
reputed to produce cleaner metal or metal containing less 
silicates. This appears to be a logical assumption in view 
of the fluxing action which might be expected of alkalies. 
The implication that the iron may contain substantial or 
detrimental amounts of silicates, or oxides, and that 
alkali treatment will not form additional silicates has 
not, however, been supported by experimental evidence. 

In a previous report’, one of the writers described a 
method which he developed for determining oxides in 
iron. A later report’, containing data obtained by this 
method, indicated the amount and composition of oxides 
normally present in cast iron. The present paper deals 
with the treatment of gray iron with caustic soda in re- 
spect to the following: elimination of sulphur, changes in 
chemical and oxide analysis, transverse tensile strength, 
and microstructure. A method of applying caustic soda 
below the surface of the metal is described. The possi- 
bilities of such a method may be of interest to blast 
furnace operators because there is need for a means of 
applying desulphurizing agents with an alkali base so as 
to obtain greater contact with the metal and more com- 
plete reaction before the alkalies are volatilized. 
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Fig. 1. Device Used for Immersing Caustic Soda in 
Molten Iron. At the right is the steel cup containing the 
caustic. 


Method of Applying 
Caustic Soda 


In the usual application of alkalies to remove sulphur, 
the reactions are largely confined to points of contact 
between the top surface of the metal bath and the re- 
agent or alkali bearing slag. Evans’ recently described an 
elongated teapot mixer ladle and a slag-trap spout for 
the usual type of ladle. He also gives a multi-stage lay- 
out for desulphurizing in blast furnace and open-hearth 
operations. The importance of layout, correct equipment 
design and adherence to a fixed schedule found to give 
efficient and consistent results are stressed. 

If the slag is removed, multi-stage treatment has the 
advantage of starting each stage with a clean metal sur- 
face open to direct contact with the reagent. The alkalies 
are most active before fluxing the ladle lining or silica 
resulting from the oxidation of silicon in the metal. Al- 
though it may be possible to reduce the sulphur to very 
low concentrations by successive treatments in a series of 
ladles or mixers of special design, some new method of 
applying the reagent appears to be desirable. 

When added to molten iron, alkalies fuse, float on the 
surface and volatilize rapidly. The stream of iron flow- 
ing into the ladle and the gases evolved result in some 
stirring and mixing but as the depth of the bath increases 
a large portion of the metal is outside the active region. 

In the present experiments fused caustic soda was added 
below the metallic surface. This promoted direct con- 
tact and a longer time of contact between the slag free 
reagent and metal. All additions were made to one 
ladle which received the metal directly from the cupola 
spout. 

The plan for the device used in the introduction of 
the caustic soda is shown in Fig. 1. The cup to hold 
the caustic was made of a short section of 11/-in. pipe, 
one end of which was closed by means of a threaded steel 
cap. This cap was drilled and tapped to allow the intro- 
duction of a cold rolled steel rod that was to hold the 
cup under the surface of the molten cast iron. Since the 
caustic was introduced by hand, a 10-ft pipe was con- 
nected at right angles to the rod. In this way, sufficient 
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distance was allowed to protect the person introducing 
the reagent from any sparks or splashes of iron coming 
from the violence of the reaction. 

Before making these tests, the caustic was melted and 
the pipe nipples filled with 0.4 Ib. of the fused reagent. 
These were heated just prior to their application to elim- 
inate moisture. Successive additions were made in two 
tests to about 800 Ibs. of metal. In the third test only 
600 Ibs. of metal were available. 

The tests were made in the following manner: As soon 
as the ladle was filled at the cupola and sampled, one of 
the cups of caustic was threaded onto the end of the 
steel rod and thrust, open end down, about 8 in. below 
the surface of the molten iron. About six seconds elapsed 
before the cup and caustic soda were heated to the react- 
ing temperature. A violent reaction began, lasting about 
30 sec. This turbulence assured a thorough distribution of 
the alkali. When the reaction subsided, the rod was re- 
moved, and another cup threaded onto the end. This was 
then immersed, and the reaction again took place. After 
two additions, about 50 Ibs. of the metal was cast into 
dry sand molds for test bars. 

A desulphurizing treatment was repeated several times, 
or until the iron approached a minimum temperature for 
satisfactory casting. Then the metal was poured into 
green sand molds, which produced castings that appeared 
to vary in no way from those made from the regular run 
of cupola iron. 


Chemistry of the Treatment 
with Caustic Soda 


It is generally recognized that cast iron treated with 
sodium carbonate or hydroxide will decrease in sulphur. 
The reaction is not a simple one as the sodium is not the 
only active element. At the temperature of the molte 
iron, other elements will also react. These reactions might 
be considered to take place as follows: 


(1) Na:CO,; + Heat = NasO + CO, 

(2) NaszO + (Fe.Mn)S = NaS + FeO + MnO 

(3) CO, + Fe = FeO + CO (Gas) 

(4) 2FeO + Si = SiO. + 2Fe 

(5) FeO + MnO + SiO, = FeO.MnO.SiO, (Slag) 

(6) NaS + 3/2 O: (Air) = NasO + SO. (Fume and gas) 
or 

(7) 2NaOH + Heat = NasO + HO 

(8) NasO + (Fe.Mn)S = NaS + FeO + MnO 

(9) H:O -}- Fe = FeO + Hz (Gas) 

(10) 2FeO + Si = SiO, + 2Fe 

(11) H.-+ (Fe.Mn)S = Fe + Mn + H.S 


(12) FeO + MnO + SiO, = FeO.MnO.SiO, (Slag) 

(13) NaS + 3/2 O2 (Air) = NasO + SO. (Fume and Gas) 

In both cases, the products of the reaction at the end 
are gases, fumes, and slag. The reactions at the metal 
surface, (6) or (13), result in the evolution of cor- 
rosive and unpleasant fumes which should be conveyed 
away. Time and intimacy of contact favor the comple- 
tion of reaction (2) and (8) by which desulphurization 
is accomplished. The decomposition of the reagents (1) 
and (7) causes a violent agitation and churning of the 
metal. This churning action facilitates contact between 
the reagent and metal at the top of the bath. However, 
the release of the reagent below the surface of the metal 
provides the greatest contact. Upon reaching the surface 
a portion of the alkali is volatilized. The activity of the 
remaining portion is diminished because it becomes 4 
part of a slag formed by reactions (5) and (12) and 
by fluxing of the ladle lining. 
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Effect of Caustic Soda on 
Chemical Analysis 


The weight of metal treated, the amount of caustic 
used and the changes in chemical analysis resulting from 
successive additions of caustic are shown in Table 1. The 
amount of caustic used is expressed both in pounds and 
in per cent, calculated from the weight of metal treated. 


Table 1. Effect of Caustic Soda on Chemical Analysis of Iron 


Wt. of 

Test Sample, Metal NaOH T.C., Si Mn P S 

Ladle NaOH, Treated, Per Cent 
No. Lbs. Lbs. oa KN - -— — 
1. NoNaOH ... 0 3.52 2.26 0.49 0.439 0.092 
0.8 800 0.100 3.57 mai 0.46 0.402 0.068 
1.2 750 0.160 3.57 2.19 0.48 0.408 0.058 
1.6 700 0.228 3.40 2.14 0.48 0.405 0.045 
Z. NoNaOH .... 0 3.52 2.31 0.47 0.420 0.107 
0.8 800 0.100 3.46 2.20 0.44 0.409 0.077 
1.6 750 0.201 3.38 2.13 0.44 0.405 0.052 
3. No NaOH ... 0 3.38 2.35 0.50 0.447 0.107 
0.8 600 0.133 3.52 2.30 0.46 0.432 0.068 
1.6 550 0,291 3.53 2.22 0.45 0.430 0.053 
2.4 500 0.480 3.52 2.12 0.44 0.422 0.030 


The decrease of sulphur is the most marked change 
in the analysis of the iron. The values, as determined by 
the gravimetric method, give the total sulphur present. 
'he efficacy of the caustic varies with the concentration 
of sulphur, decreasing with lower sulphur concentrations. 
This observation is of importance to the producers of pig 
icon who hope to reduce the sulphur in the iron below 

030 per cent for use in the basic open-hearth furnace. 
‘his change in efficacy is shown by the change of slope 

the lines in Fig. 2. It is seen to become appreciable 
hen the sulphur falls below 0.060 per cent. 

(he oxidizing reactions due to the decomposition of 
he water vapor in the molten iron account for the loss 
of Si, Mn, and P. While the actual change in analysis 
; small, it is significant when the change of non-metallic 
inclusion content is studied. In other words, silicates are 
h<ing formed in the iron while the sulphide inclusions 

being removed. 


Effect of Caustic Soda on 
Silicate Content 


The changes in the silicate content of the gray iron 
and the per cent of caustic added are shown in Table 2. 
The per cent of silica varies more than the other con- 
stituents, although the manganous oxide is seen to change 
radically in several cases. The iron oxide would not in- 
crease perceptibly with over 2 per cent silicon present. 


Table 2. Effect of Caustic Soda on Silicate Content of Iron 
Test 


Oxides, Per Cent 
Ladle Sample, NaOH r- > --—A- —, 
No. NaOH, Lbs. Per Cent SiOz MnO FeO Total 
1, No NaOH .... 0 0.0145 0.0002 0.0048 0.0195 
| a 0.100 0.0222 0.0003 0.0059 0.0284 
ae 0.160 0.0077 0.0009 0.0039 0.0125 
Nee 0.228 0.0054 0.0001 0.0032 0.0087 
2. NoNaOH .. 0 0.0125 0.0002 0.0050 0.0177 
| oh) ar 0.100 0.0600 0.0011 0.0043 0.0654 
re 0.201 0.0446 0.0012 0.0054 0.0512 
3. No NaOH ... 0 0.0083 0.0001 0.0041 0.0125 
Ts 0.133 0.0073 0.0001 0.0049 0.0123 


’ 


al 


he bir ps 0.291 0.0168 0.0002 0.0049 0.0219 
yaar 0.480 0.0061 0.0008 0.0064 0.0133 


No— 


A slight oxidizing effect of the caustic soda is re- 
flected in the gradual loss of silicon reported in Table 
1 and by the siliceous character of the oxides formed 
(Table 2.) The cleansing action of alkalies upon iron 
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Fig, 2. Effect of Caustic Soda Additions on Sulphur 
Content of Gray Iron. 


appears to have been overrated in view of their oxidizing 
effect. (Reactions 2 and 3, and 9 and 10 under ‘““Chem- 
istry of the Treatment.’’) 

Changes in the percentage of silicates in the iron after 
successive additions to the same ladle are shown in Fig. 
3. Two tests show a definite increase in silicates after 
the first addition of caustic. Further treatment and addi- 
tional time appeared, however, to favor the elimination 
of silicates. All the test bars from which sections were 
cut for oxide determinations were cast in dry sand molds 
which may have influenced the results. Previous work’ 
indicated that the metal cast in sand molds contained more 
silica than metal cast in a graphite mold. All the tests 
were, however, made in the same manner and should 
accordingly be comparable. 

The use of sand cast samples for oxide determinations 
is not recommended. In this case, the sand cast metal was 
used because the authors wished to observe the relation, 
if any, between oxide content and transverse strength. As 
oxides are often segregated, the sections for electrolytic 
extraction were cut adjacent to the fractures of broken 
test bars. A disc 3/16 in. thick was cut from each of the 
two pieces, the edge of the fracture forming one side 
of the test piece. The two discs were ground free of 
sand and surface contamination and extracted simul- 
taneously, giving one oxide residue for analysis. 



























































Fig. 3. Effect of Caustic Soda Additions on Silicate 
Content of Gray Iron. 
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Effect of Additions on 
Transverse Strength 


A series of twenty-five 1.2 by 18-in. test bars were 
cast in dry sand molds to observe the trend of changes in 
transverse strength resulting from treatment with caustic 
soda. Several bars were broken to get more representative 
data, Without exception, the treated metal showed an appre- 
ciable increase in the transverse breaking load. The re- 
sults are summarized in Table 3 which shows a definite 
improvement in transverse strength for successive addi- 
tions of caustic. This is shown more clearly in Fig. 4 in 
which transverse strength is plotted against the caustic 
added, expressed as the per cent of metal treated. 


Table 3. Effect of Caustic Soda Additions on 
Transverse Strength 





























Test Transverse Breaking Load, Lbs. 
Ladle Before Caustic Added, 
No. Treatment -——Per Cent of Metal Treated———_, 
1, 0.100 0.160 0.228 
2410 2550 
2365 2470 2430 2400 
2340 2420 2460 2660 
See. ie (Oe. Oe. eee = 
2, paar ery 0.201 
2470 2520 <a 2510 
2450 2600 — 2960 
—_— 2780 —— 2757 
a SS 
3. 0.130 eet es Bl J. SS 0.480 
2200 2490 cob 2220 
2020 2590 2380 2630 
Av. 2110 2540 2380 2425 


The data are presented primarily to show that the 
tendency is towards an imcrease in transverse strength 
rather than to establish any definite relation between caus- 
tic additions and transverse breaking load. It is quite 
evident that the efficiency of caustic in removing sulphur 
and its effect on the physical properties may vary widely, 
depending upon the method of application. 


Effect of Additions on 
Microstructure 


The increase of tensile strength with the additions of 
caustic soda indicates some change in physical nature of 
the iron. This change could be due to some change in 
the chemical composition of the matrix, such as an in- 
crease in combined carbon. The decrease in silicon that 
was noted would favor such a condition, but the loss of 
sulphur would tend to offset the effect of slightly less 
silicon. 

The effect of the removal of sulphide particles would 
perhaps tend to produce a supercooled structure in the 
iron. This structure would tend to increase the strength 
of the iron. However, the action of the alkali was not 
only to remove sulphur, but to produce oxide particles. 


Fig. 4. Effect of Caustic Soda on Transverse Strength. 
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These silicates, due to their high silica content, have a 
high melting point, and might act as nuclei for graphitiza- 
tion. Thus, they would offset the effect of the loss of 
MnS particles. This assumes of course that nuclei are 
necessary for initiating graphitization, a controversial sub- 
ject, not yet directly supported by experimental evidence. 

The delay in pouring the iron, necessitated by the time 
required for treatment with alkali, resulted in a difference 
in pouring temperature for the different test bars. The 
first bars of higher sulphur content were poured at higher 
temperatures than those after the alkali was introduced. 
This holding of the metal in the ladle allowed a slow 
cooling, and the possibility of the formation of large 
primary graphite flakes. The untreated iron should ac- 
cordingly have a finer graphite than the treated iron due 
to the fact that it was poured at a higher temperature. 
It should also contain more combined carbon due to the 
chill of the mold. 

A study of the microstructure at magnifications rang- 
ing from 100 to 1500 diameters indicated that there was 
a tendency for the graphite flake to become smaller in the 
bars to which the alkali had been added. This change 
was gradual, and appeared to be related to the amount 
of caustic used. 

The difficulty in obtaining a representative field espe- 
cially at higher magnifications is recognized. A zone mid- 
way between the skin on the bar which showed some 
chill and the center of the bar which showed segrega 
tion was studied. As zones were fairly consistent in 
appearance, the authors feel the micrographs are repre 
sentative of the structure of the metal. 

The microstructure of comparable positions of the 
test bars before and after treatment with caustic soda i: 
shown at 100 diameters in Fig. 5 and at 500 diameters i: 
Fig. 6. Although the type of graphite was not changed. 
a definite tendency towards graphite refinement was per 
ceptible in many cases. The graphite flakes were some- 
what shorter but the chief difference was in their cross 
section. After treatment with caustic, the flakes were 
thinner or less blocky. In some cases, this difference in 
the graphite was apparent at 100 magnifications as shown 
by tests bars from Ladle No. 1 before and after treatment 
with caustic. (See Fig. 5.) At 500 diameters, the tendency 
towards thinner flakes of graphite was more apparent as 
shown in Fig. 6. This change in the form of the graphite 
was not, however, great enough or sufficiently consistent 
with the amount of caustic added to account for a total 
increase of about 10 per cent in transverse strength. A 
more consistent relation was found between the desul- 
phurization and transverse strength. 

Sims and Lillequist* have shown that a continuous net- 
work of iron sulphide decreased the ductility of cast steel. 
The iron oxide present and additions of aluminum affect 
ductility insofar as they promote or retard the formation 
of a continuous network of iron sulphide. In the pres- 
ence of ample FeO, globules of silicates and sulphides 
precipitate at the beginning of solidification thus tending 
to prevent a continuous network of iron . sulphide. 
Amounts of aluminum which deoxidize the FeO but do 
not alter the amounts of iron sulphide decrease ductility. 

More recent work of Sims and Dahle* has shown that 
aluminum in excess of the amount required to complete 
deoxidation forms aluminum sulphide which decreases the 
solubility of complex sulphides. Large irregular masses 
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are precipitated earlier thus preventing or retarding the 
formation of the more harmful network in later stages 
of freezing. 

Boyles’ has shown that a continuous network of iron 
sulphide may segregate around cells that form during the 
freezing of cast iron. It is conceivable that such a net- 
work of iron sulphide would lower the transverse strength 
of cast iron. The removal of sulphur in the present experi- 
ment with a corresponding increase in the ratio of man- 
ganese to sulphur would diminish the effect of the sul- 
phide network. Although no direct evidence was obtained 
to substantiate such a hypothesis, it seems to offer a more 
plausible explanation than changes in graphite structure 
for the increase in strength. 


Efficiency of Caustic 
Soda Additions 


Comparatively little information has been published 
on the efficiency of alkalies in removing sulphur. The pro- 
portion of total alkali utilized in the removal of sulphur 
will vary widely depending upon the method of applica- 
tion and the sulphur content of the metal treated. T. P. 
Colclough*® has published data from which the efficiency of 
additions of soda ash to the surface of the metal can be 
calculated. Table 4, based upon his data, shows a marked 
decrease in efficiency, as the initial sulphur dropped from 
0.452 to 0.158. 


Table 4. Efficiency of Soda Ash in the Brassert Method 
(From Colclough) 


Initial § Soda Ash Added Final S Efficiency 
Per Cent Per Cent Per Cent Per Cent 
0.452 0.98 0.188 89.00 
0.322 0.96 0.200 41.98 
0.158 1,14 0.050 31.63 


iditions of caustic soda below the surface of metal 
i. (he present investigation showed a somewhat greater 
ett: iency. While the conditions with respect to the volume 
etal treated and initial sulphur content are not com- 
ble, the results given in Table 5 indicate that the 
‘duction of desulphurizing media below the surface of 
he metal has merit. The data from small scale tests also 
show that the efficiency decreases as the sulphur decreases. 


Table 5. Efficiency of Additions of Caustic Soda 
to Foundry Iron 


Initial S. Per Cent NaOH Added Final S. Efficiency 
0.107 0.100 0.077 75.0 
0.107 0.133 0.068 73.2 
0.092 0.100 0.068 60.0 
0.077 0.101 0.052 58.8 
0.058 0.068 0.045 56.8 
0.068 0.060 0.058 46.8 
0.053 0.190 0.030 35.9 
0.068 0.157 0.053 25.8 


Cost of Removing Sulphur 
with Alkalies 


The cost of removing 0.01 per cent of sulphur from a 
ton of pig iron will obviously vary widely with the 
method of application, the efficiency of the reagent and 
the per cent of sulphur in the metal to be treated. Assum- 
ing an efficiency of 100 per cent, which of course cannot 
be realized in practice, it is possible to indicate the order 
of magnitude of the reagent cost. The chemical reac- 
tions involved are as follows: 


Na:CO; -++- FeS = NaS + FeO +O, 
2NaOH -++- FeS = NaS + FeO + H:O 


Each pound of carbonate removes 0.302 Ib. of sulphur 
and each pound of caustic 0.400 Ib. One hundredth of 
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a per cent of sulphur per long ton is equal to 0.224 Ib. 
of sulphur. To remove this amount of sulphur will require 
0.74 lb. of carbonate or 0.56 lb. of caustic. 

According to market prices as of October, 1938, 100 
Ibs. of NagCOg in crude 58 per cent carbonate will cost 
$1.81 and 100 Ibs, of NaOH in 76 per cent crude caustic 
will cost $3.03. The reagent cost for removing 0.01 per 
cent sulphur per long ton of iron will accordingly be as 
follows: 

NazCOs 0.74 lb. X $.0181 = $.0132 
NaOH 0.56 lb. X $.0303 = $.0170 

In other words with an efficiency of 100 per cent, to 
reduce the sulphur from 0.10 to 0.03 per cent would in- 
volve a reagent cost of about $0.09 per ton of pig iron 
for the carbonate and $0.12 for the caustic. The actual 
reagent cost may be doubled or trebled depending on the 
method of application and the degree of desulphuriza- 
tion required. Evans* states that with proper facilities 
reagent, labor, and refractory costs for a reduction from 
0.07 to 0.035 per cent sulphur should not exceed 30c per 
ton of iron in the Pittsburgh, Chicago, or Birmingham dis- 
tricts. To reduce the same iron to 0.021 per cent S and 
under would cost approximately 60c per ton. He adds 
that the costs might be reduced 50 per cent or more 
under favorable conditions. 

In replying to discussion of his paper Evans points out 
that refractory costs may approach 15c per ton of metal 
treated with the use of caustic for maximum desulphuriz- 
ing. It appears that the development of a practical method 
for applying the reagent below the surface would permit 
the complete treatment of the metal in one ladle, simplify 
the layout and increase the efficiency of the reagent. 
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Summary and Conclusions 


The transverse strength of cast iron was increased by 
the addition of caustic soda. Although the graphite flakes 
showed a tendency to be thinner and less blocky after 
the treatment, the increase in strength is largely attributed 
to the removal of sulphur. No relation was found between 
transverse breaking load and the oxide content of the 
metal adjacent to the fracture. Alkalies are oxidizing and 
will accordingly form silicates which may or may not be 
eliminated. The addition of alkalies below the surface 
results in a vigorous reaction and a rapid elimination of 


sulphur. 
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Physical Testing 
of 


Metals 


hy H. W. Russell 


Chief Physicist 
Battelle Memorial Institute, 
Columbus, Ohio. 


_ This is an interesting discussion of the philosophy of test- 
ing. It was delivered before the Battelle Physics of Metals 
nar. 


HYSICAL TESTING HAS COME TO MEAN the 
Prressicmen of those properties which are believed 

to have engineering significance. Tensile, hardness, 
and impact tests lead the list. Properties more peculiarly 
in the realm of the physicist such as electrical and mag- 
netic properties are not excluded but are considered im- 
portant only in special cases. The following discussion 
will be concerned mainly with the mechanical tests, their 
use, and meaning. 


identity 


One important aspect of testing is th establishment ‘of 
the identity of the material, the determination of the kind 
of matter present. This point is important enough to 
justify a bit of ramification. 

What is tin? You may say that tin is a substance having 
atomic weight of 118.7. But tin is bought and sold with- 
out making atomic weight determinations, and the ten 
isotapes of tin vary in atomic weight from 112 to 124. 
Practically, now and since antiquity, tin is that substance, 
whose properties, in the aggregate, are those commonly 
ascribed to tin. This definition lacks only the enumera- 
tion of the properties to be workable. Experience has 
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A Section of the Physical Testing Laboratory of the New 
Research Department of the Jones & Laughlin Steel Co. 
Besides the usual testing machines, there is also installed a 
variety of fatigue and repeated impact testing machines, a 
dilatometer, a damping capacity tester and other special 
equipment. (Courtesy: Jones & Laughlin Steel Co.) 


taught us that certain properties are not invariable and 
unique. Hardness, density, electrical resistivity, etc., alone 
may be insufficent to distinguish tin from other possible 
materials, but the aggregate of all such properties certainly 
would. 

Now, if I want to use that tin to make a soft gasket 
I might perhaps be expected to accept as tin any material 
which had the desired softness, and disregard those other 
properties which combine to define tin. 

But it is seldom that any single and specific property 
is the sole criterion of desirability for an intended use. Past 
experience may indicate that a certain material is suitable, 
and in order that all desired properties may be preserved, 
future material should be identical in all properties. 


Physical Properties 


We are now ready to return to the subject of physical 
testing as the metallurgist and engineer know it. To those 
uninformed about metals it might appear that chemical 
analysis of a metal or alloy should identify it and give im- 
mediate and complete reference to all its properties. But 
for only a few pure metals will this be even approximately 
true. Nevertheless some knowledge of the composition 
of a material is almost essential for the intelligent use of 
any other measured properties. We are now ready to 
measure those properties which are most critically signifi- 
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Making a Torsion Test on a Specimen of Steel from the 

Pilot Plant in the New Research Laboratory of the Jones & 

Laughlin Steel Co. This Tinius Olsen machine has a 

10,000 in.-lb. capacity. (Courtesy: Jones & Laughlin Steel 
Co.) 


cant for the intended use of the material. It would ap- 
pear that, for engineering uses of metals, the combination 
of properties known as tensile properties are commonly 
believed to be the most significant. These properties, yield 
strength, tensile strength, elongation and reduction of area, 
together with the easily measured hardness, are being 
measured daily in innumerable laboratories. And for what 
purpose ? 


Elongation and Reduction 

Do physical properties give design data? Certainly the 
numerical value of the elongation and of the reduction of 
area seldom appear in engineering formulas. These quan- 
tities are considered to measure ductility, and no doubt 
theory will show the desirability of ductility in a structure, 
but how much is necessary and the most suitable balance 
between strength and ductility theory has not told us. But 
often experience has. That is, we learn from experience 
that a certain elongation is desirable in material for a cer- 
tain particular use, or stated differently, we learn that a 
certain material is suitable, and in selecting subsequent ma- 
terial we want identity in the significant property of elonga- 
tion. But there is no certain reason to believe that elonga- 
tion really measures the desired property. In material of 
another class some other degree of elongation may and 
probably will be better. Penetration hardness is in a sim- 
ilar category. Experience indicates the desirability of a 
certain hardness, but seldom does the hardness number 
enter the calculation of the design. 


Yield and Tensile Strength 


The utility in design of the yield strength and tensile 
strength appears obvious. Of course, few members fail 
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in simple static tension, but some do or would if not made 
strong enough. But it is disturbing to find that there is 
considerable discussion as to whether yield strength or ten- 
sile strength provide the sounder basis of design. A con- 
sideration of plain carbon structural steel will be of interest 
here. By what we now may call accident, the yield 
strength and the endurance limit of structural steel are ap- 
proximately half the tensile strength, and the Brinell hard- 
ness is also proportional to the tensile strength. Hence 
within this class of material if the tensile strength is speci- 
fied to be that of material previously found by experience 
to be satisfactory, material meeting the specification will be 
satisfactory, even if the mode of probable failure is by 
yielding or by fatigue. But, in a material with different 
yield and endurance ratios, the old choice of the design 
basis is not an adequate one when failure is by one ot those 
modes. A new set of experiences is required. 


Impact 


The impact test is a most arbitrary test. Seldom if ever 
are portions of structures subjected to a pure impact of 
known intensity, with the material having the size and 
shape of the conventional impact specimen. It is well 
recognized that the effects of change of size or shape can 
not be predicted. Furthermore, only in a few cases is it 
known for structural material what the critical impact 
strength is. But the impact test may be said to be sensitive. 
Materials which are approximately identical in other tests 
may show big differences in impact. When a lot of ma- 
terial shows a markedly lower impact than other lots of 
similar material, it may justly be looked on with suspicion 
as being unsafe. However, this same low impact in an- 
other type of material may represent a superior lot of its 
type, and this material may indeed be used for the same 
purpose as another material of normally much higher im- 
pact. 


Prediction of Properties By Theory 


While theories may provide explanations of the differ- 
ence in physical properties of two materials, an accurate 
prediction of the numerical values, based on fundamental 
rather than empirical theory, has not been made. Real 
matter, even a single crystal, is seldom that definite, flawless 
material which theory prefers. But the knowledge that 
theory permits greater strengths than have been realized is 
a spur toward the improvement of real matter. Further 
complication arises from the fact that the things which are 
measured are seldom the pure properties which theory pre- 
fers to deal with. The metal which supports the load at 
the instance of maximum stress in the tensile test of a duc- 
tile metal is not the same in structure as in the specimen 
at the start, but is cold worked, and the section is reduced. 
The hardness tests are frankly arbitrary and measure no 
properties that can be defined in terms of the atomic lattice. 

Now, I do not want to belittle either theory or prac- 
tical tests. Theory will explain how certain changes which 
cause improvement in properties may occur, and guide us 
in the search for such improvement. Practical tests stand 
the test of experience in showing that better properties as 
given by test lead to better performance. When this rule 
fails, as it sometimes does, new properties and new meth- 
ods of testing must be found, guided by the rule that the 
test should simulate the intended service, be it bending, 
wear, creep, damping, or corrosion fatigue. 
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Variation in Properties 


Most physical tests are destructive, and rightly so, for 
ability to resist destruction in service is an important at- 
tribute of most structural materials. We are confronted by 
the situation that in a very real and important sense, there 
is no object whose tensile strength is known. Successive 
specimens from a single bar will not show exactly the same 
strength, but will deviate from their common mean. Im- 
proved testing technique may diminish this deviation but, 
if the sensitivity of the method is high enough, some devi- 
ation which must be due to the metal itself will remain. 
That a chain has a weakest link is a byword; a wire under 
steady load breaks in one place only. For a statement re- 
garding tensile strength (or most any other physical prop- 
erty) to have its fullest meaning, the class of material must 
be adequately defined, the specimens tested must be truly 
and randomly representative of the class and under speci- 
fied conditions enough tests must be made to show how the 
strength varies. Not infrequently the results from speci- 
mens which show obvious flaws will be disregarded. This, 
of course, should not be done unless it is clearly under- 
stood that the class of material under consideration is the 
sub-class of material free from flaws. 

Conventionally the mean of the measured results is the 
value ascribed to the class. For most purposes this is the 
best value. Where strength is concerned it might be 
irgued that the lowest value for the class represents the 
highest safe stress. While seldom stated in just this way, 
‘ngineering design makes allowance for the fact that the 
strength may be less than the mean. The design stress, or 
‘he mean strength divided by the factor of safety, is taken 
ow enough to avoid, in general, failure due to material of 
ibnormally low strength. The automotive industry de- 
liberately chooses a design stress which will result in oc- 

sional failure and thus in effect ignores the mean strength 
f the design. Wood and stone require large factors of 
safety to give safe design in the presence of the large vari- 
‘tions in strength of successive samples. 

Because of the variation of properties from place to place 
within a metal, testing methods should be chosen which 
test the largest feasible volume of metal, thus giving aver- 
age or “‘safe’’ values. A single Brinell impression is more 
representative than a single Rockwell test. In measuring 
the strength of wire a long specimen is to be preferred. 
Notched tests, either impact or fatigue, suffer because of 
the small volume of metal tested. 


Relations Between Properties 


The inter-relations between hardness, yield strength, en- 
durance limit and hardness in structural steel seem to indi- 
cate some fundamental relations between the various phys- 
ical properties. Of course, it has always been recognized 
that the relations were not exact, and as tests on other types 
of steel indicated large deviations we naturally search for 
relations between other properties which will explain these 
deviations from the simple rules. Thus we search with 
little success for a relation between high endurance ratio 
and high impact, and other similar relations. Such a search 
is guided by the hope that the results of all conceivable 
tests of a material could be predicted, if we but knew how, 
from a small number of selected tests. 

In a series of annealed carbon steels, similar except for 
carbon content, the physical properties will vary with the 
carbon content. If now a sample is picked at random and 
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ay | | 
This Losenhausen Tensile Machine of the Universal Type 
Has an Adjustable Range with Capacities from 8,000 to 
40,000 lbs. It is located in the new research laboratory of 
the Jones & Laughlin Steel Co. (Courtesy: Jones & 
Laughlin Steel Co.) 


any one property is measured, the other properties probably 
can be predicted. Similar prediction could be made re- 
garding a sample from a series of steels identical except 
for the degree of cold work. But if a sample is taken from 
a group having both the carbon content and the cold work 
varied, no single test could permit the prediction of all 
properties. Tests of two independent properties should, 
however, permit this prediction. In general, if a system 
has » independent variables in composition, structure, and 
treatment, then ” independent properties must be known or 
measured to fix the identity of a sample of the system. The 
fact that the measurement of a small number of properties 
of a sample from the universe will frequently predict its 
suitability for a given engineering purpose indicates that 
the properties measured must indeed be significant as re- 
gard the proposed use. 


Conclusions 

The circle is now complete. No single physical prop- 
erty is sufficient to determine suitability of material for a 
given engineering use, and seldom do we know all of the 
properties which are involved. Commonly all we can say 
is that experience shows a certain material to be satisfac- 
tory, and we can test possible materials to see if they are 
identical (within certain limits which experience has also 
fixed) to the known suitable materials. But, apparently 
by chance, it develops that the measurement of a small 
number of significant properties (usually the ordinary phys- 
ical properties) will establish a sufficient degree of identity. 

The views here expressed are admittedly extreme. But 
some extreme ideas are desirable to counteract a viewpoint 
which led the chief engineer of a large corporation to in- 


quire how to compute the impact strength of a 1-in. plate 
3 ft. wide. 
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RAIL CORRUGATIONS 


hy Walter Hobson 


1605 E. Cheltenham Ave. 
Philadelphia. Pa. 


The meat of this article is summed up in the idea that wob- 
bler wear in the mill makes the rolling of the rail head jerky 
and that the metal is not in the same condition of working 
when the roll is under varying torque from that when the 
torque is smooth, so that subsequent wear under the wheels 
produces a slight corrugation of the surface. Rail corrugation 
in service occurs in regular waves not explainable by the con- 
ditions of service. This leads to his conclusion that some 
systematic irregularity occurs in rolling.—The Editors. 


PECULIAR CHARACTERISTIC of rail wear that 
A occurs, particularly on electric railways, is the forma- 

tion of transverse corrugations on the rail head, caus- 
ing a rough, noisy track. 

Tests were made on rails in service under heavy traffic 
conditions where the head of the rail had been worn down 
about Yg in. and corrugations were very severe. Sclero- 
scope tests were made on rails between stations where cars 
had attained their maximum operating speed. Rails were 
also tested on sections entering station stops where sliding 
of wheels takes place during deceleration and at sections 
leaving stations where wheel slippage occurs during ac- 
celeration. 

Where cold rolling of the rail has resulted from service, 
a hardened skin surface, approximately 1/32 in. in depth 
shows an average scleroscope hardness of 30 to 45. Rails 
were then ground off 1/16 in. and the hardness found to 
be 23 to 30, the same as that.of new rail as received from 
the manufacturer. 

This work hardening of the rail head obscures any 
initial difference in hardness at different positions along 
the length of the rail. Some variable factor has been in 
play either in the manufacture of the rail or in service, as 
is shown by the presence of corrugations. 


Corrugation Waves and Their 
Amplitude 


The amplitude of corrugation waves on these tests varied 
from 0.002 in. to 0.015 in., although greater variations are 
known to exist. These small crests and valleys are clearly 
noticeable to the eye by reflected light and easily measured. 
This almost infinitesimal wave is sufficient however to 
throw a car into energetic periodic vibration. Thick grease 
smeared on the rails will prevent this vibration but is im- 
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practical for operation. Corrugations are most severe on 
curved track and as every roadway engineer has discovered, 
a good greasing of at least one rail, eases the car noiseless- 
ly around with little or no vibration. 

The power rail (3rd rail) on the Delaware River Bridge 
line shows considerable corrugation—a rail that does not 
carry the car wheel load, but merely a current collector shoe 
that slides along with perhaps 25 Ibs. pressure thereon. 


~~ Scleroscope 
scale 4 kar rt (12 in)~ 


Scale 





Fig. 1. Hardness Test of Steel in Rail Head. 





Fig. 2. General Layout of the Wobblers and Their Ap- 
plication to the Rolls. 


Housings and bearings ~x. Roll, 
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Pinions 





Coupling box -” 2 


Section 
through 
wobbler 


Studies have been made from time to time by various in- 
dividuals and committees investigating causes and rem- 
edies for the elimination of rail corrugation. Reports have 
been written and figures compiled expounding first one 
theory and then another whereby the cause of corrugation 
in rails was traced to either rolling stock equipment or 
track foundations. 
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Action of Wheels 


Uneven or unbalanced action of wheels and truck spring 
vibration have been most often blamed for this nearly uni- 
versal rail condition throughout this country and abroad. 
Unsprung weight has been reduced as far as possible, 
wheels and various other truck parts have been experiment- 
ed upon, but with little success while the corrugations per- 
sist. 

The writer contends however, from tests and study of the 
subject, that rail corrugations are not caused by any pe- 
culiarity of either the rolling stock equipment or track 
construction. 

It would be an utter impossibility to duplicate to exact 








Fig. 3. Views of Roll Wobblers. 


values, on any given railroad system, the cars, trucks, 
springs, and loading of every car to produce any fixed am- 
plitude of vibration to occur at identical locations along 
he track in order to develop a corrugated condition of 
rails. ‘Track foundations, regardless of type, could not be 
built to exact and uniform spacing of fastenings to pro- 
duce a vibration of rail necessary to produce corrugations. 
Varying traffic conditions and peculiarities of car operators 
would tend to break such uniformity of vibration cycles. 
Track foundations and fastenings are as varied and ever 
changing as is possible for the engineer to design and 
build, both with flexible and rigid foundation, open and 
built in tight with concrete. 

Regardless of track structure and variations in rolling 
stock, rails develop corrugations which persist throughout 
the useful life of the rail. Tee rails in high speed subway- 
elevated and urban traffic, as well as girder rails in street 
service, have not been immune to this corrugated condi- 
tion. 


Corrugated Rail in 
Steam Railroad Operation 


In steam railroad operation where the cars are drawn by 
a locomotive with its large diameter driving wheels, the 
corrugated rail is not so pronounced or may not develop 
to such an extent as to become a serious problem. The 
wheels of the cars are trailed along and exert only rolling 
friction, hence no slippage occurs. On certain steam roads 
that have been electrified and a very mixed sort of equip- 
ment is in service, corrugations have developed to a consid- 
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erable proportion since the introduction of multiple unit 
cats. On these cars the wheels are individually driven by 
a motor, axle mounted. 

The wheels of a motor propelled car continually slip due 
to the driving torque being in excess of the coefficient of 
friction between wheels and rails, this overpower being 
necessary to maintain schedules with maximum passenger 
loading. These power wheels being much smaller in di- 
ameter than the locomotive wheels, present a much smaller 
arc of contact or area on the rails to produce traction. 

The aforementioned condition whereby grease prevents 
vibration, clearly indicates that the hard and soft steel 
exerts a varying and rhythmic seizure due to this difference 
in the coefficient of friction in the two parts of the wave. 
Especially is this true and noticeable where corrugation is 
most severe on curves due to excessive slippage of wheels, 
and to the difference in distance to be traveled by a pair of 
wheels fixed rigid on an axle. The picture of slippage is 
more clearly presented on curves, and quite easily observed. 

These facts indicate that some factor is present leading 
to a variation in coefficient of friction at different points 
along the rail. This leads to a suspicion that some local 
variation may exist in new rails. 

A Jength of rail unused as received from the manufac- 
turer was spaced off at one tenth foot intervals and mark- 
ings projected down the side of the head to preserve the lo- 
cations. Scleroscope readings were made at these test 
markings. Rails tested were 0.70 to 0.85 carbon con- 
tent. 

Hard and soft spots were located in this particular rail 
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section at approximately 21/4 in. spacing, that is 21/ in. 
centers of hard and 21% in. centers alternately soft. The 
rail was then machined off to a depth of 14 in. on a planer 
and these comparative hard and soft waves were still 
traceable, though tending to be softer at each of the previ- 
ously marked waves (See Fig. 1) 


Periodicity in Hardness 


The question then arises as to what factor in the rolling 
of the rail might produce this periodicity in hardness. 

That there is slippage of the rolls against the metal being 
rolled is evidenced by the fact that the rolls wear. If the 
slippage were periodic, it might produce a different type of 
working of the metal of the rail at locations where the slip 
was highest. 

Periodic slip might occur if the torque on the rolls varies 
periodically. The only obvious source for varying torque 
seems to be in the wobbler drive. The modern pinion 
drive, with herringbone gears, is continuous, without shock, 
but discontinuities in the torque between the gear and the 
rolls may exist. 

The connection between the pinions and rolls is by 
means of spindles. The ends of pinion shafts, spindles 
and rolls are finished with 3 or 4, usually 4, prongs or 
“wobblers’ which are connected together by a cast 
“coupling” box that slips over the ends of the parts above 
named. (See Figs. 2 and 3.) 

As the rolls wear, and depart from the contour of the 
shape being rolled, they must be turned down to smaller 
diameter which necessitates their centers being changed. 
Therefore the ends of the spindles must be relieved to take 
care of the varying center conditions and the drive angle 
of the spindles must change accordingly. 


Wear in Wobblers and 
Coupling Boxes 


Considerable slack will therefore develop in this type 
drive due to wear in the “wobblers’” and coupling boxes. 





It may readily be seen that assuming a smooth motor or 
engine drive and pinions, a very intermittent motion is pos- 
sible of development in the wobblers which shift the load 
from one pair of prongs to another several times during 
one revolution. 

This intermittent action may become a very serious con- 
sideration as a contributing factor in progressive and rhyth- 
mic slippage and gripping of the steel while passing 
through the rolls. 

If this suspicion be correct, then the sequence would be 
as follows: The slack produced by worn wobblers results 
in periodic variations in torque on the rolls, periodic slip- 
page of the roll on the head of the rail ensues in the final 
pass, there is a resultant variation in the properties of the 
surface, so that a variable coefficient of friction results, the 
slipping wheels of a motor propelled car, affected by this 
variability of friction, produce variable wear shown as cor- 
rugation. 


A Test of the Theory 


The theory could be put to test by rolling like rails on 
two mills which differ only in that one has a 3-prong, the 
other a 4-prong wobbler, and making a hardness survey. 
The pitch from hard spot to hard spot should be, with a 4- 
prong wobbler, three-quarter of that for the 3-prong wob- 
bler. Such rails, installed in like service where corruga- 
tion will be developed, should show similar differences in 
spacing of the waves. 

It is suggested that rail producers might well make such 
experiments. In high speed Diesel-electric trains, vibration 
is already a serious problem, and corrugation of rail would 
intensify it. Unless the rail wear resulting from passage 
of ordinary trains over the track acts like the operation otf 
gtinding to a new surface that is necessitated in electric 
railway practice, and removes the corrugations developec 
by the action of the small driven wheels of the Diesel-elec 
tric, this problem of rail corrugation will beset the railroad: 
as well as the electric railways. 





A Couple of Chuckles 


The Hardy Perennial 
ADDED STAMINA | 
"39 AUTOMOBILE 


BY HARRY W. SMITH 
Automobile Editor 


. . . Steel for springs has been refined until 
the danger of crystallization no longer 
exists. . 


A fall writeup in a daily newspaper, from which the above 
excerpts are taken, reiterates a very common misconception regard- 
ing failure by “crystallization” of metals. Apparently automobile 
editors are as guilty as garage mechanics and salesmen in ascribing 
failure to crystallization. However, this editor gives one a slightly 
different slant on the whole picture, correlating purity and crystal- 


342 


lization. 
column.” 


I am passing the clipping along for your ‘‘chuckles 


Seriously, why can’t the automobile manufacturers enlighten 
these individuals as to the nature of metals and alloys and the 
causes of failure? 

J. K. STANLEY. 
Research Laboratories, 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


‘*‘Understanding in Fatigue’’ 


The Oil & Gas Journal for Sept. 29, 1938, p. 46, makes 
the title of Kommers’ last A. S. T. M. paper read “The Effect of 
Overstressing and Understanding in Fatigue.’ What a fine world 
this would be if more people had more “understanding in fatigue.” 
—A. L. SANFORD. 
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A FRENCH APPRAISAL OF 


Rimmed vs. Killed Steel 


hy Albert Sauveur 


Cambridge, Mass. 


The relative merits of killed and rimmed steel have long 
been a subject of discussion. Is one better suited than the 
other for rolling or drawing in certain products? ‘What are the 
relative mechanical or corrosion-resisting properties? 

A prominent French metallurgist sent a questionnaire to a 
selected group of metallurgists and steel makers in various 
countries soliciting their opinions. The results, published in 
great detail in a prominent French technical journal, are of vital 
interest and importance and throw considerable light on the 
problem. We are glad to publish a translation of the compre- 
hensive conclusions, contributed by an eminent American 
metallurgist—The Editors. 


Macrograph of a Section of a Killed Steel Ingot (Courtesy: 
Bethlehem Steel Co.) 
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— A TRANSLATION 


EON GUILLET, the eminent metallurgist, director of 

the ‘Ecole Centrale des Arts et Manufactures” in Paris, 

has conducted an inquiry in regard to the relative merits 
of killed and rimming steels, and reported on the subject 
in the Sept.-Dec., 1937 issues of Revue de Métallurgie. 

The following questionnaire was submitted to many im- 
portant steel manufacturers and to well known metallurgists 
in various countries. 


1. How would you define: Killed steel, semi-killed steel, 
and rimming steels? 


Macrograph of a Section of a Rimmed Steel Ingot (Court- 
esy: Bethlehem Steel Co.) 











Cross Section of a Killed Steel Ingot Made in a 19-In. 
Gatham Mold with a 14-In. Hot Top. (Courtesy: Timken 
Roller Bearing Co.) 


2. What differences are there, in your opinion, between 
these three steels from the point of view of manufacture 
and additions ? 


3. What are the differences between these three steels 
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(1) in regard to mechanical properties and (2) in regard 
to corrosion? 


4. What are the relations between these three steels and 
grain size? 

5. In regard to brittleness? In regard to deep drawing? 

6. What means can be used to control the position of the 
blow holes in rimming steel ? 

7. What is the approximate difference in price of an 
ingot of killed steel and an ingot of rimming steel ? 


8. Approximate cost of a billet of killed steel and a 
billet of rimming steel ? 


Some of the answers received covered the field extensive- 
ly and were accompanied by many tables and illustrations. 
They were published and discussed by Léon Guillet in the 
Revue de Métallurgie for September, October, Novem- 
ber, and December, 1937. The final conclusions drawn by 
him are here presented in the belief that they will prove of 
interest to many readers. 

Professor Guillet writes: From the data obtained, let us 
try to draw some conclusions. Some of these deal with 
well known facts, while others deserve further considera- 


tion. Let us take up the questions in the order they were 
asked. 


Definitions 


The answers to this question were nearly identical. They 
may be summarized as follows: 

Killed steel is that steel to which is added, after it has 
been fabricated, the deoxidizers necessary to cause it to 
solidify quietly without evolution of gases. These additions 
may be effected in the furnace, in the ladle, or in the mold. 

Rimming steel is that steel to which the necessary deoxi- 
dizers have not been added and whose solidification is 
therefore accompanied by the evolution of a very large 
volume of gases. Such steel is also known as effervescing 
steel. 

Semi-killed steel is an intermediate product to which a 
sufficient quantity of deoxidizers has been added to permit 
the evolution of gases during solidification, but in a lesser 
degree than in rimming steel and at a later period. 


The surface of killed steel ingots is smooth and, except 
for the shrinkage cavity or pipe, they contain no blow 
holes. The top of the ingot is concave and the metal nearly 
homogeneous. 

The surface of ingots of rimming steel is not smooth; 
they have a rough skin, and they contain many blow holes. 
If the fabrication has been well carried on, these blow holes 
should be deep-seated. Some of the blow holes are deep 
and globular, while others are elongated and perpendicular 
to the walls of the molds and confined, moreover, to the 
lower half of the ingot. The top of a rimmed steel ingot 
is generally flat, with a slight projection around the edges. 
Segregations are pronounced in effervescing steel, and there 
is no shrinkage cavity. 

A more scientific definition may be given: In a com- 
munication to the recent Congress of the International As- 
sociation for the Testing of Materials (April, 1937), 
Desch, the well known physical chemist, describes as fol- 
lows the solidification of rimming steel: 


A special case is that of rimming steel. That type of low 
carbon steel, which has been but partially deoxidized, has 
an external wall very pure and remarkably free from in- 
clusions. This zone is immediately followed by a region 
where the segregation is intense and which contains blow 
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holes. The carbon content in the outside portion is very 
constant and there is no gradual increase from the outside 
to the interior. Noting that the percentage of carbon in 
this outside zone corresponds closely to the limit of its 
solubility in delta iron, it has been suggested that in this 
zone iron solidifies as delta iron crystals and that it does 
not later undergo any peritectic modification. 


It may be added that killed steel is a metal in which the 
dissolved oxides are reduced through suitable additions of 
silicon, aluminum, or other elements (titanium, zirconium, 
etc.), resulting in the formation of silica, alumina, or of 
other oxides, which, under the prevailing conditions, are 
not reduced by carbon. 

Rimming steel is a metal in which the dissolved oxides 
have not been reduced, from which it follows that, on 
solidifying, reactions take place between these oxides and 
carbon, resulting in the evolution of oxides of carbon. 

Semi-killed steel finds its place between these two types. 
It cannot be readily identified by a macrographic test. 

It should be stated that, notwithstanding the opinions 
expressed by two of the firms consulted, it cannot be as- 
sumed, in our opinion, that the deoxidizing additions may 
increase the dissolving power of steel for the gases, but 
rather that they reduce the oxides dissolved in the metal. 

In regard to the chemical composition of these steels, it 
iay be the same for both types. Killed steel, however, 
nay contain some silicon, while rimming steel contains 
races only of that element. 

It is important to note that, for the same carbon content, 
he method used in deoxidizing killed steel may have a 
uarked influence on its properties. The final addition of 
iluminum, for instance, by contaminating the metal with 
articles of alumina, may interfere with the drawing opera- 
‘ion, while it may result in a smaller grain size and even 
prevent aging. 


Methods of Fabrication 


Opinions are here divided. According to some, all these 
steels may be made by the basic Bessemer process, by the 
open-hearth process, and in the electric furnace. Some call 
attention to the difficulty of making rimming steel in the 
electric furnace because of the variations in the temperature. 
While there is no doubt but that these different types of 
steel may be manufactured in the open-hearth furnace, it 
should be noted that the acid process is better adapted to 
the making of killed steel than to the making of rimming 
steel, 

It is of course understood that effervescing steel always 
contains but a small amount of carbon, while killed steel is 
used for any desired carbon content. Semi-killed steel, 
which appears to be used more sparingly, especially outside 
of Europe, is generally of the hard or medium hard variety. 

As to the conduct of the operation, it should be stated 
that it is of primary importance to regulate the additions 
of silicon and manganese, and especially the final additions, 


in order to control the amount of oxygen remaining in the 
metal. 


Properties of the Steels 


The answers received ate of great interest. The fol- 
lowing conclusions may be drawn, considering semi-killed 
steel as an intermediate product between the other two 


types: 
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A Split Section of a 24-In. by 43-In. Ingot of Soft Rimmed 
Steel. Its analysis was about: C 0.08, Mn 0.36, S 0.025 
and P 0.010 per cent. This ingot had been split on the 
24-in. dimension. The split section exposed is the 24-in. 
by 72-in. section. It was split by drilling 11 holes ap- 
proximately 6 in. apart down one of the 43-in. by 72-in. 
faces of the ingot, loading same with dynamite and simul- 
taneously exploding the dynamite charges. The split sec- 
tion exposed is the 24-in. by 72-in. section. The primary 
and secondary blowholes can be readily observed on the 
fractured section. (Courtesy: Inland Steel Co.) 
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A Cross Section of a Somewhat More than Semi-Killed 
Ingot of Steel of the following approximate composition: 
C 0.20, Mn 0.75 per cent. It yo ee into a big-end- 
down mold, size 22-in. by 24-in. and about 74-in. high and 
split in same manner as the soft rimmed steel ingot. The 
split section exposed is the 22-in. by 74-in. section. Note 
the central pipe cavity and the primary blowholes near the 
top of the ingot. (Courtesy: Inland Steel Co.) 
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Killed steel is the most homogeneous. 

Rimming steel is by nature heterogeneous. 

It follows from this that effervescing steel may be locally 
weak or brittle. 

Rimming steel has a great tendency to age, which signi- 
fies that it becomes brittle after cold work deformation. 
It seems well established, however, that steels deoxidized by 
silicon show in the same degree this aging tendency, while 
steels deoxidized with aluminum are free from it. 


In the matter of corrosion, opinions are very much di- 
vided, many of the firms or of the persons questioned be- 
lieving that both types of steel behave in the same manner, 
while others claim that the heterogeneity of rimming steel 
increases its tendency to corrode. Some metallurgists be- 
lieve that rimming steel offers greater resistance to certain 
corrosive attacks, 

Both views may be justified: It has been explained that 
in rimming steel ingots the outside layers consist of very 
pure iron. So long as these layers only are subjected to 
corrosion, the metal is resistant. If, however, the metal is 
for some reason or other subjected to some mechanical op- 
eration such as drilling, cutting, turning, etc., resulting in 
exposing its interior to corrosive action, the attack, because 
of the heterogeneity of the metal, will be rapid and ex- 
tensive. 

In regard to the mechanical properties themselves, it may 
be said that the tensile strength of killed steel is a little 
greater (1,500 or 3,000 Ibs. per sq. in.) because of the 
presence of a somewhat greater percentage of silicon 
(0.1%). The elongations are practically the same, while 
the reductions of area are a little less in killed steel, al- 
though still very high. 

There is very little difference in resistance to impact un- 
less the silicon content is increased to some 0.2 per cent. 
It should be borne in mind, however, that with rimming 
steel, because of its heterogeneity, widely different results 
may be obtained according to the location of the test pieces. 

It should also be remembered that the surface of rimming 
steel is less hard than that of a killed steel, and that this 
feature may be of real interest in certain fabrications and 
for certain uses, 

On the other hand, it seems to be well proven that rim 
ming steels have poorer creep resistance and that they are 
not, therefore, very suitable for the manufacture of ap- 
paratus which should retain some tenacity at elevated tem- 
peratures. 

Concerning the-“McQuaid” grain size, the answers indi- 
cate agreement. Killed steel deoxidized with aluminum 
has a fine grain, especially if a residual amount of that ele 
ment is retained by the metal. Rimming steel has a larger 
grain than semi-killed steel. 

Some doubt here arises: Could not this difference in 
grain sizes be made to disappear through the influence of 
mechanical or thermal treatments? One of the American 
firms consulted expresses that belief. 


Defects and Qualities 
of Rimming Steel 


Our questionnaire has clearly brought out the defects 
and qualities of rimming steel. 
The defects are: Heterogeneity, lack of strength at ele- 


vated temperatures, and its marked tendency to age. 


The qualities are: Adaptability to deep drawing opera- 
tions, which must be due partly to the absence of silicon, 
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ease of welding, a very smooth surface after the rolling op- 
eration, and also very great softness, because it is made up 
of nearly pure iron. 

These defects and qualities are readily accounted for in 
view of the phenomena occurring during the solidification 
of rimming steel. It seems necessary, however, to call at- 
tention to the factors causing aging and to realize that this 
defect is not confined to effervescing steels. 

In referring to aging, one has in mind a change of phys- 
ical properties taking place with the passage of time, and 
more especially a decreased resistance to impact. Instances 
of aging are becoming more frequent with the advance of 
our studies of metallic alloys. They generally correspond 
to the precipitation of certain compounds. Our metal 
being heterogeneous, it is possible that the precipitation, in 
certain regions, of some compounds such as iron phosphide 
or of oxides may result in these changes of properties. 

In some recent papers published in Germany, this 
phosphide is believed to play an important part in certain 
aging phenomena such as the ‘‘Krupp Sickness.” 

The technical bulletin issued by Krupp for November, 
1935, contains a very interesting study by H. Bonnek con- 
cerning the influence of phosphorus on the brittleness fol- 
lowing tempering. It is shown that this temper brittleness 

curs-for percentages of phosphorus varying between 0.03 

nd 0.1 per cent in manganese steel and in nickel-chromium 
teel, while the phenomenon does not take place in ordinary 
irbon steels, 

Again, the addition of 1.5 per cent manganese, of nickel, 

- of chromium to steels containing very little phosphorus 

sults in little if any brittleness after tempering. It is 

1own, moreover, that this brittleness is greatly decreased 

rough a long annealing at 650 deg. C. According to H. 

nnett, this amelioration must be attributed to a diffusion 

this phosphide segregation. The same result may in- 
ed be obtained by a diffusion annealing preceding the 
ermal treatment. From this important study it would 
em as if this precipitation of the phosphides promoted 
the presence of certain elements might be a cause of 
mper brittleness. 

Can these results be applied to the aging of ordinary 
‘eels, free from special elements? This would require a 
‘pecial investigation. Attention should be called, however, 
to the possible relation between aging phenomena and the 
precipitation of iron phosphide in those portions which 
are rich in impurities, and especially in manganese. 


Position of the Blow 
Holes in the Ingots 


To control the position of the blow holes in rimming 
steel is not so simple as some seem to believe. Undoubted- 
ly it requires a great deal of manufacturing experience and 
especially, in all probability, a small final addition of alu- 
minum, the amount of which must be quickly estimated 
during the teeming operation itself. 

An analysis of the answers received, however, brings to 
light many factors which must be controlled in order to se- 
cure, with fair certainty, the aim in view, namely, the loca- 
tion of the blow holes at a certain distance from the sur- 
face of the ingot. 

Many manufacturers have endeavored to increase the 
thickness of the sound portions of effervescing steel ingots. 
This consists generally in skill in manipulation, some of 
which, however, is based on scientific considerations and in 
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A Split Section of a Low Carbon Killed Steel Ingot. Ap- 
proximate analysis: C 0.08, Mn 0.35, S 0.025 and P 0.015 
per cent, deoxidized with Al and Ti, poured into a 26-in. 
by 36-in. mold about 72-in. high and split on the 36-in. 
by 72-in. dimension. The holes were drilled on the 36-in. 
by 72-in. section and the split section exposed is the 26-in. 
by 72-in. section. Note the absence of blowholes and the 
depth of the pipe, due to the fact that this ingot was of 
piping steel and poured with a big-end-down mold. 
(Courtesy: Inland Steel Co.) 
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retaining as constant as possible the many factors in- 
fluencing the phenomenon. Recently Danforth has stated 
(Blast Furnace and Steel Plant, September, 1936) that an 
addition of sodium fluoride to the liquid metal during the 
pouring into the molds has a beneficial action by facilitating 
the evolution of the gases. This action would result not 
only in a thicker portion of sound metal, but also in the 
possibility of casting larger ingots and more especially of 
manufacturing rimming steel higher in carbon. 


Application of the Different Steels 


From the answers received it appears that, without doubt, 
for the same carbon content, rimming steel is better adapted 
to deep drawing and that it is more readily welded than 
killed steel. In order, however, to obtain excellent results 
in deep drawing with effervescing steel, great care must be 
taken in its heat treatment, and one must always bear in 
mind the possibility of aging. 

These applications of rimming steel seem to depend upon 
a lower cost of production, a better surface, and upon two 
properties: Ease of deep drawing and of welding. This is 
the reason why effervescing steel is used for automobile 
bodies and other similar articles. Im addition, its softer 
surface facilitates drawing operations in general. One 
should not overlook, however, the heterogeneity of the 
metal, which may at times produce unsatisfactory results. 
Rimming steel is a construction steel in current use. There 
should be no question whatever of prohibiting it for those 
applications, in which, moreover, it gives satisfactory re- 
sults. 

Rimming steel is used for the manufacture of tubes me- 
chanically welded, but the metal must be employed with 
caution if heterogeneity is feared, or aging, or even too 
small a strength at elevated temperatures. 

It should be noted that generally the specifications do not 
make any distinctions between killed and effervescing steels 
and do not call for any final additions even when a process 
of manufacture is prescribed. It would seem, however, 
that at times the kind of steel should be stipulated in the 
light of what has been said. A macrographic test or a 
Baumann (sulphur) test could be specified. It is true that, 
at present, such test is mentioned in the specifications. 

Let an instance be given, supplied by Mr. Kammerer, di- 
rector of the Association Alsacienne of Steam Apparatus. 
This association had received an important shipment of very 
soft boiler plates from a well known steel firm. These 
plates varied in thickness between 0.6 and 1.5 in.; the 
metal was not to contain more than 0.10 per cent carbon, 
and an aging test had been prescribed. The results ob- 
tained in testing this steel were, without exception, re- 
markable and very constant, especially in regard to impact 
and to aging. The latter was performed as follows: The 
steel was cold worked by tension in an ordinary tensile 
machine, until an elongation of 4 to 5 per cent was ob- 
tained, It was then heated to 250 deg. C. for 2 hrs. 

The resistance to impact, with Mesnager test pieces, 
varied between 15 and 22 kgm. per sq. cm. after annealing 
and was found to be as low as 12 kgm. per sq. cm. after 
aging.. The steel had certainly been killed, otherwise the 
impact values would have been very much lower after 
aging, probably about 4 or 5 kgm. per sq. cm. It is not 
surprising, therefore, that metallurgists should have con- 
sidered this question, especially when concerned with the 
manufacture of boilers. This is the reason why the firm 
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A Split Section of a Hot-Top Ingot. Its composition was 


about C 0.020 and Mn 0.75 per cent. This steel was fully 


killed. Note the absence of blowholes and central pipe 

the pipe cavity having been fed by the metal in the hot 

top. On this ingot the hot top was filled to a higher level 

which was necessary to feed the cavity. This ingot was 

24-in. by 24-in. poured 61-in. to the shoulder. (Courtesy: 
Inland Steel Co.) 
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of Krupp at Essen started the manufacture in about 1925 of 
extra sott steel deoxidized with aluminum, having a fine 
grain, and with very little tendency to age. 

From recent results it must be inferred that the smallest 
grain does not result altogether from deoxidizing with 
aluminum but also from the presence in the metal of a very 
slight excess of aluminum. 

It is interesting to recall here the opinion expressed by 
Thomas Swinden and Georges Rowland Bolsover in Dissel- 
dorf in 1936, that each steel heat possesses a minimum 
grain size which cannot be lowered whatever the heat treat- 
ment to which it may be subjected. 

Other things being equal, especially for identical heat 
treatment, the resistance to shock is the greater, the finer 
the grain and the less the tendency to age. 

Swinden and Bolsover claim that the grain size depends 
primarily upon the degree of deoxidization. It should be 
added that it depends also upon the method employed in 
deoxidizing. 

One could not be too insistent in calling the attention of 
manufacturers and consumers to the aging phenomenon 
when the metal is subjected to substantial cold working. It 
would seem as if many failures may be attributed to ‘it. It 
is why some authoritative metallurgists believe it to be the 
cause of certain defects occasionally found in boilers, such 
as fissures in the vicinity of rivets, which had too often been 
attributed to caustic embrittlement. These fissures are al- 
most always accompanied by a local brittleness resulting 
from aging, following cold work deformation, which oc- 
curs during the forming and more especially during the riv- 
eting operation. 

Mr. Kammerer, moreover, published a few years ago a 
very interesting paper (Bulletin des Associations francaises 


de propriétaires d’appareils a vapeur, Octobre, 1931) in 
which, at this early date, he called attention to the necessity 
of using boiler plates not only free from brittleness, but 
also exhibiting only a slight tendency to age. 

To repeat, it has been stated that the presence in killed 
steel of small quantities of silicon, absent in rimming steel, 
increase slightly the tenacity. It should also be recalled in 
this connection that Mr. Dauvergne has published an im- 
portant study (Chimie et Industrie, Vol. 31, No. 4, 1934, 
p. 609) on the characteristics of soft steel affecting its re- 
sistance at elevated temperature. The author compared the 
tenacity at elevated temperature of soft steels of similar 
compositions and found differences that must be attributed 
to the silicon content. 

It cannot be denied that effervescing, which is less costly 
than killed, steel, is satisfactory for numerous applications, 
and that in such cases it would be absurd to insist on the 
use of killed steel. It may be asked why killed steel is not 
the only one manufactured. The answer is that deoxida- 
tion is sometimes unnecessary, that the cost of effervescing 
steel is less, but especially that in steel works producing 
large tonnages, such as those manufacturing basic Bes- 
semer steel, if all ingots had to be deoxidized, a great con- 
gestion would follow, resulting from the operations, and 
especially from the form of the molds which would have 
to be used, and which are difficult to strip. 

Summing up, the prohibition of the use of effervescing 
steel could not be considered. It is used currently for many 
applications with satisfactory results. In some instances it 
even possesses features of special interest, but it is important 
that metallurgists and users, while appreciating its qualities, 
should be aware of its defects and of the risks which may, 
sometimes, result from its use. 





EDITORIAL 
(Continued from page A 17) 


neers. In the metal-manufacturing, metal-fabricating, metal- 
treating and metal-using industries, it seems sensible to call 
such engineers, when their main interest is metals, ‘‘metal- 
lurgical engineers” as a generic term. 

METALS AND ALLOys is a magazine intended to make 
available for practical, commercial application our rapidly 
accumulating body of knowledge on metals—literally a 
“magazine of metallurgical engineering.” We think of 
our typical reader as a ‘‘metallurgical engineer.” This func- 
tional phraseology is admittedly that of the business man 
rather than of the Board of Regents of a university. But 
what difference does it make whether a competent man has 
become competent in metallurgical engineering wholly by 
his own reading and study or partly aided by a formal 
curriculum later supplemented by such study ? 

We can think of few better aims for METALS AND 
ALLoys than to facilitate the manufacture of metallurgical 
engineers, as we generically define them, out of people who 
have lacked the advantage of a formal course in ‘Met. 
Eng.” Indeed, there is a suspicion among some employers 
that the early specialization in metallurgy in some of those 
formal courses tends to make a less valuable product than 
that resulting from the subsequent superposition of metal- 
lurgical engineering information upon a base of chemistry, 
physics or mechanical engineering. In fact, one of our 
Critics was educated as a chemist or chemical engineer, 
but has been so long identified with metallurgy that 99 
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out of 100 of his friends, if asked what he was, would 
surely reply “He's a metallurgical engineer.’-—F.P.P. 


Metals and Alloys in Aviation 


The summer of 1938 has been notable for feats in avia- 
tion. First there was the globe circling trip of Howard 
Hughes and his four aides in the record time of less than 4 
days. Then there was the arrival of the British “Picka 
back’’ plane at Port Washington, N. Y., after a fast cross- 
ing, followed soon after by the appearance at the same 
place of the German “Nordmeer’” from Europe as pa:t of 
experimental commercial flights between Europe and 
America. Soon after the Hughes achievement came the 
sensational solo flight of Corrigan to Ireland. 

The press has been filled with worthy praise of the 
achievements of these aviators and with advertisements of 
various lubricants, gasolines and other materials which are 
pointed to as essential elements of success. But the mind 
of the metallurgical engineer, while giving due credit to 
many of the claims referred to, recognizes that vital factors 
in the successful operation of these metal birds of the air 
are the metals and the alloys which figure in the compli- 
cated mechanism of the engine, of the propelling equip- 
ment, in the framework, in the radio apparatus and in other 
parts. Much of the progress in aviation is due to the de- 
velopment of new metals or alloys and the improvement 
in existing ones—all the result of thoughtful and persistent 
research.—E.F.C. 
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Letter to the Editor 


Inclusions in High Carbon Iron 


To the Editor: While reading the interesting article, ‘Inclusions 
in High Carbon Iron,” part II, by Frank W. Scott, which 
appeared in METALS AND ALLoys, Aug. 1938, page 201, my atten- 
tion was drawn to the “entrapped metallic shots’’ occurring in 
silicate inclusions depicted in some of the micrographs. 

In the course of the study of several hundred experimental 
slags, in polished section, many occurrences of metallic iron 
inclusions have been observed and identified. The slags, under 
study, were produced in both ferrous and non-ferrous crucibles. 

In connection with a study of the series “iron oxides—silica,” 
metallic iron was found to occur in all slags melted in iron 
crucibles and it is obvious that this metallic iron in the slags was 
produced by some reaction of the charge constituents and could 
not be derived directly from the crucibles themselves. The tem- 
perature used did not exceed 1500 deg. C. 

Chaudron’ and Eastman’ found that ferrous oxide, prepared at 
high temperature, becomes unstable on cooling and partly de- 
composes: 

4FeO = FesO;. + Fe 





Wohrman*® and Mathewson* show numerous micrographs of slags 
in which metallic iron is a constituent and in which the iron could 
not have originated as “entrapped metallic shots.”’ 

In the series “iron oxides—silica” (melted in contact with non- 
fluid metallic iron) I have found that, first, as the silica content 
increases there is a gradual falling off in the metallic iron content 
of the slags; second, although the amount of metallic iron de- 
creases, approximately, with the decrease in FesO; content, no 
quantitative ratio seems to exist between the two. 

When, however, a mixture of iron oxide and silica, or even 
iron oxide alone, is melted in siliceous crucibles, no metallic 
iron can be detected, chemically or microscopically, in the result- 
ing slags. This would seem to indicate that the presence of 
metallic iron for instance, in the crucible walls or as molten iron 
on a furnace hearth, was an essential condition for the formation 
of metallic iron in the slag. This is not necessarily true for all 
slag series. I am enclosing a few micrographs for illustrative pur- 
poses. Fig. 1. Slag No. 104, 1000X. Polished section, unetched; 
SiO, 32.28, FeO 63.81, FeO; 1.89, and metallic Fe 0.22 per cent. 
The structural composition of this slag is, in molecular per cent, 
fayalite 39.09, fayalite-tridymite eutectic 58.08, magnetite 2.15 
and metallic iron 0.70. The rounded particles of metallic iron 
appear as the white, high luster areas in the micrograph. 

Fig. 2. Slag No. 32, 150X. Polished section, unetched. SiO: 
0.62, FeO 86.12, FesO; 10.88, and metallic Fe 1.71 per cent. 
The structural composition is, in molecular per cent, wustite (solid 
solution Fe,O; in FeO) 96.29, wustite-fayalite eutectic 1.35, metal- 
lic iron 2.36. In this slag, as well as all other slags of this 
series, the metallic iron always occurs associated with the fayalite. 

Fig. 3. Slag No. 32, 1000X. Polished section, unetched. Fig. 
4. Slag No. 32, 1000X. Polish section, etched with neutral 5 
per cent CuSO, solution for 10 sec. This micrograph should be 
compared with Fig. 3. It will be seen that metallic copper readily 
precipitates on the metallic iron and not on the silicate (fayalite). 
Experimentation has shown that natural magnetite and hematite 
will not precipitate copper from CuSO, solution. It has been 
found, also, that substantially pure FeO is affected by CuSO, 
solution. When, however, FeO contains quantities of Fe:O; in 
solid solution, there is some tendency for copper to precipitate 
but only to a small extent. In other words, the presence of Fe.O: 
in FeO tends to prevent the precipitation of copper. This effect 
is shown in slag No. 32. 

Fig. 5. Wrought Iron Slag, 1000X. Polished section, unetched 
The whole field of the micrograph is occupied by a large particle 
of slag occurring in a specimen of Swedish wrought iron. The 
small, high luster particles, some of which are marked by arrows, 
are metallic iron. As in the case of the experimental slags, thes« 
metallic particles are always associated with the silicate constitu- 
ent and there is evidence to show that they are not entrapped 
metallic shots but are a product of a slag reaction. 

It is suggested that, perhaps, the “entrapped metallic shots” 

(Continued on page 354) 
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Honesty in the Foundry Business 


hy Harold J. Roast 


Vice President, 
Canadian Bronze Co., Lid. 
Montreal, Canada 


Advertising and Sales Department 


Advertising comes within the purview of the sales de- 
partment and surely here is a much felt need for factual 
ind trustworthy statements. Advertising to be powerful 
must in the last analysis be ¢rve, for its objective is to sell 
coods by getting the confidence of the potential purchaser. 
1s we have considered that that which is honest is also 
honorable, advertising must not seek to sell by making de- 
ogatory statements regarding the competitor. It costs too 
uch to take space or time that should be used for stating 
ne qualities of one’s own goods, for the undignified pur- 
pose of discounting those of another. 


Part Il 


OF ncluded irom the Novem be r Issue 


The purchasing agent is perhaps more open to attacks on 
his honesty than any other officer of a company, and why? 
Because of the dishonesty of some salesmen. The accept- 
ance of gifts, however small, may lead to the offer of more 
costly ones and, once such have been accepted, the door is 
closed to independent action and fair dealing as between 
suppliers. 

The integrity of the offices of secretary and treasurer are 
so important that they are held responsible by law even if 
they engage in dishonest practices at the instruction of the 
president or board of directors. It is not difficult to so 
word the minutes of a meeting, or to omit certain words or 
statements, the doing of which will play into the hands of 


Part of the Chemical Laboratory of the Canadian Bronze Co. 
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Aluminum Bronze as Cast. Brinell 128. Elongation 15 
per cent. 


some individual or group to the harm of others. Upon the 
accuracy and truthfulness of the treasurer's reports, the fair 
operation of the company largely depends. 


President and Managing 
Director 


And now we come to the finally responsible head of all 
these departments, namely, the president, and managing di- 
rector. Upon him more than all others depends the setting 
up of a standard of honesty in the ultimate. What the 
president does today the boy who numbers the castings will 
do tomorrow. That is to say, the idea that motivates the 
president's action will eventually influence the youngest 
employee. 

No president can operate at his best unless he has the 
respect of his employees and nothing engenders respect like 
a reputation for honest, honorable dealing with high and 
low alike. It is this opportunity for influencing men that 
business offers that should be one of its great appeals to 
character builders. 

Behind the president is the board of directors and great 
is their responsibility. The extent that they are consid- 
ered to be honest, honorable men, determines the invest- 
ment of capital by shareholders, rich and poor alike. How 
important that these men should in very truth be what they 
are thought to be, or as Socrates said: “Study to be what 
you wish to seem.” 


The Purchaser 


Let us now turn from the manufacturer to the purchaser. 
The starting point of the foundry business is the drawing 
by the designing engineer for the casting required. It is 
not fair for the designing engineer to make the design 
without any regard to the limits of the molding art. He 
should see, or if his knowledge does not cover this field, he 
should consult with those who have it, that the casting is so 
designed that it can be made at the reasonable price de- 
sired by the purchasing department. This means consulta- 
tion between the purchaser's designer, pattern maker, and 
possibly a representative foundry. When such precautions 
are taken, the purchaser is in a position to honestly call for 
competitive bids. 
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Aluminum Bronze after Quenching in Cold Water. Brinell 
320. No elongation. 


It will sometimes happen that the pattern maker 
will undertake to change in some measure the construc- 
tion of the pattern with the view, as he thinks, of 
saving weight in the casting or cost in producing the pat- 
tern. This results in a pattern that is not one from which 
any normal foundry can produce a satisfactory casting. 
The pattern maker is not following out the real principle 
of candid dealing or common fairness which, as we have 
seen, are synonyms for honesty. 

The purchasing agent of the purchasing company is to 
his company as is the purchasing agent of the foundry, 
namely, the one who can build up a reputation for square 
dealing or otherwise. His temptations are the same as his 
confreres if the salesman of the foundry is not a man of 
integrity. It must not be possible to “buy” his order. The 
salesman must feel secure as to the privacy of his tender 
How easy to tell Brown the figure Jones has submitted in 
order that Brown’s tender will be accepted as that of the 
lowest bidder. 

Then there is the case of the purchasing agent who de 
liberately keeps the salesman waiting, maybe for an hour, 
in order to get him into a nervous, and therefore weakened, 
condition that will facilitate the beating down of his price. 
This is surely not a worthy principle to follow. Let the 
purchasing agent ponder after the bids are all in and the 
contract is ready to be let on that old Eastern story of the 
Wise Man in the City of Bagdad: 


In the City of Bagdad lived Hakeem, the Wise One, and 
many people went to him for counsel, which he gave freely 
to all, asking nothing in return. 

There came to him a young man, who had spent much, 
but got little and said: ‘Tell me, Wise One, what shall I 
do to receive the most for that which I spend?” 

Hakeem answered: “A thing that is bought or sold has no 
value unless it contains that which cannot be bought or sold. 
Look for the Priceless Ingredient.” 

“But what is the Priceless Ingredient?’ asked the young 
man. 

Spoke then the Wise One: “My son, the Priceless Ingredi- 
ent of every product in the market place is the HONOR 
and INTEGRITY of Him who makes it. Consider his 
name before you buy.” 


And lastly, we have the owners of the purchasing com- 
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Same Aluminum Bronze, Quenched and Drawn. Brinell 
180. Elongation 10 per cent. 


pany. They must have set a high value on honesty, not 
because “‘it is the best policy,’ but on account of the fact 
that they themselves verily believe in honesty as the desir- 
able quality in men. 

You will find in the recently published ‘100 Years in 
Steel” by the Thos. Firth and John Brown Corp., a state- 
ment to the effect that ““When Armstrong’s ultimately de- 
cided to make their own forgings, they advised us that they 
had been so well served that they felt that substantial notice 
should be given us, and they consequently informed us that 

five years’ time they would make their own forgings. 
Such was the courtesy of the old days—I might add the 
honesty. 

Can it be doubted that such a reciprocal standard of hon- 
esty adopted by all, would in large measure not only solve 
the present business deadlock but add enormously to the 
good health and pleasure of all those engaged in the foun- 


dry business or any other, for as Kipling says in “The , 


Peace of Dives’’: 


“.. . the Earth’s the market place, 

Where the anxious traders know 

Each is surety for his foe, 

And none may thrive without his fellows’ grace.” 


Competition with Other Products 


We are all aware of the competition that exists between 
iron or steel or bronze and forged and welded structures 
for the metal business that is presently available. It is my 
belief that if the foundries are to continue to profitably 
operate under this competition of forging and welding, the 
first thing required is that they make their castings honestly 
good. By this I mean good all the way through, so that 
not only will they stand the test of machining all over, but 
also that of fracture through any cross section. The pro- 
duction of such quality castings means increased cost at the 
start, but eventually either the cost will be reduced to the 
current norm or evidence will have been furnished to the 
purchaser that the improved quality and ultimate dependa- 
bility justifies the price asked. 

Castings frequently fail in service because they are not as 
internally sound as they might be rather than for the reason 
that the class of material from which they are made is in- 
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Same Aluminum Bronze, Quenched and Drawn. Brinell 
200. Elongation 2 per cent. 


trinsically weaker than a competitive material. 

Not until we have made our castings honestly good to 
the very best of our ability and as cheaply as may be with 
fairness to workman, executive, shareholders and purchaser 
alike, can we or should we admit the superiority of any 
other form of structure. 


industrial Unrest 


Let us look for a while on the underlying causes of in- 
dustrial unrest. Is not the main weakness the lack of con- 
fidence as between capital and labor, board of directors and 
employees? Confidence is built up on a prolonged experi- 
ence of fair dealing as between the parties involved. Faced 
with the fact that industrial unrest does indeed verily exist, 
we must conclude that acts are taking place on both sides 
that prevent the building up of this structure “Confidence.” 
Take the question of increases in wages and salaries. It is 
the custom of many concerns to consider such increases as 
belonging to profits, whereas in fairness to all they should 
form part of the costs. 

Before a selling price is decided upon by the producer 
or insisted on by the purchaser, provision should have been 
made for adequate wages and salaries proportionate not so 
much to the profits earned, which may be affected by things 
wholly beyond the control of the workers, as by the effort 
put forth by these same workers. 

The result of putting such charges ino the cost price 
means that the selling price which is also the buying price 
is raised and the profit can still remain such as to satisfy the 
shareholders or owners as the case may be. Further, in 
the case of goods bought for re-sale, the consuming public 
pays the fair price when the interests of all contributing to 
the product are considered. How prone we are in our Ca- 
pacity as “the public’ to seize with avidity any bargain 
without stopping to think whether the lower price asked 
can possibly have provided a fair wage for the worker and 
all those co-operating in its production. For as Coleridge 
says: 

“Work without Hope draws nectar in a sieve, 
And Hope without an object cannot live.” 


Yet we ourselves want to sell our own product either 
of labor or goods always at a price to enable us to live reas- 
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onably. Obviously all this requires the co-operation of 
producer, buyer, seller and final user; they must all] believe 
that honesty means fair dealing for everyone and that in the 
final analysis it is the only sure ground for industrial 
progress, 

Let us re-read our Ruskin, that farseeing analyst, and 
note such passages as “Honesty is not a disturbing force 
which deranges the orbits of economy, but a consistent and 
commanding force, by obedience to which—and by no other 
obedience—those orbits can continue clear of chaos.” 

We all remember Alexander Pope’s much quoted line: 
‘An honest man’s the noblest work of God.” Ruskin com- 
menting on this says: 


It is true I have sometimes heard Pope condemned for the 
lowness instead of the height of his standard: “Honesty is 
indeed a respectable virtue; but how much higher may man 
attain! Shall nothing more be asked of us than that we be 
honest ?”’ 

For the present, good friends, nothing. It seems that, in 
our aspirations to be more than that, we have to some extent 
lost sight of the propriety of being so much as that. As- 
suredly we have lost faith in common honesty and in the 
working power of it. And this faith, with the facts on 
which it may rest, it is quite our first business to recover 
and keep. 

If we can once get a sufficient quantity of honesty in 
our captains, the organization of labor is easy, and will de- 
velop itself without quarrel or difficulty; but if we cannot 





get honesty in our captains, the organization of labor is for 
evermore impossible. 
So wrote Ruskin in 1822 and the years have only attested 
to his perspicacity. 

Then again, Emerson, a contemporary of Ruskin, wrote 
in his ‘““Worship’’—"' (Then) there are the working men on 
whom the burden of business falls—those who love work 
and love to see it rightly done—who finish their task for 
its own sake; and the State and the World is happy, that 
has most of such finishers. Work is Victory. Wherever 
Work is done, Victory is obtained.” 


Reward of Honesty 


What is the chief reward of Honesty? Surely a good 
conscience bringing in its train healthful sleep and happy 
awakening until we come, like Mr. Honest in Bunyan’s im- 
mortal Pilgrim’s Progress, who when he reaches the end 
of life's journey says ‘“‘as for my Honesty it shall go with 
me. . . . Now the River at that time overflowed the banks 
in some places, but Mr. Honest in his lifetime had spoken 
to one Good Conscience to meet him there, the which he 
also did and lent him his hand and so helped him over.” 

In our own foundry industry, let us see to it that each 
of us individually as well as collectively raises this standard 
of honesty high and ever higher so that we may at long 
last have done something however small to increasing]; 
justify the statement that there is ‘Honesty in the Foundry 
Business.” 
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described by Mr. Scott’s article, may not be “entrapped” but 
formed by some slag reaction as has been indicated. 


1 Chaudron, S.: Comptes Rendus, Vol. 176, p. 152. 1922. 
2 Eastman, E. D.: Jour. Am. Chem. Soc., vol. 44. pp. 975-998. 1922. 
*Wohrman, C. R.: “Inclusions in Iron”. Am. Soc. for Steel Treating. 
Cleveland. 1928. 
* Mathewson, C H., Spire, E. and Milligan, W. E.: Trans. A.S.S.T., 
Vol. XIX, No. 1. pp. 66-88. 1931. 
Dept. of Mining Engineering, Wetton J. Crook, 
Stanford University, Professor of Metallurgy. 
California. 


Discussion by Frank W. Scott 


HE observations reported by Prof. Crook and illustrated by his 
photomicrographs are very interesting and support his theory 
that metallic iron particles may be produced in slags by some 





Fig. 4 
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reaction of the slag materials themselves, or by the decomposition 
of ferrous oxide. These iron particles seen in the silicate in- 
clusions in pig iron, however formed, are completely surrounded 
by the slaggy material, and when the oxide material is analyzed 
for iron the metallic iron will be included in the figure that rep- 
resents the iron oxide present. In other words, the results 
obtained for FeO in some cases may be too high not because of 
the extraction method being in error, but because of the nature 
of the inclusion. 

The term “entrapped” metallic iron was used to indicate that 
the metal was entirely enclosed by the siliceous material. The 
metallic shots shown were nearly spherical and must have becn 
liquid when the slag solidified around them. Because of thcir 
appearance under the microscope, it was felt that the shots were 
entrapped pig iron. 





Fig. 5 


METALS AND ALLOYS 











Highlights 


WRITTEN BY THE ABSTRACT SECTION 


EDITORS 


AND THE EDITORIAL STAFF 


Do you want to know what metallurgical engineers are saying, the world over? 


Look in the Current Metallurgical Abstracts. 


Here are some of the points cov- 


ered by authors whose articles are abstracted in this issue. 





“One Thing at a Time, 
and That Done Well!”’ 


Colclough (page MA 8 R 8) advocates 
running a blast furnace for highest rate of 
roduction, irrespective of S, and then de- 
ulphurizing in a separate step, which seems 
o make sense —H.W.G. 


noculation 


According to Everest (page MA 12 R 2) 
method of manufacture of high test in- 
ives “inoculation by Ni,” but we note 
iat about Yy per cent Si as well as 1 per 
nt Ni is added. Which is the inoculation, 
e Ni or the Si?—H.W.G. 


ounding Off the Last Figure 


Citation of an individual analysis to 0.01 
r cent (irrespective of the fact that the 
alysis doesn’t add to 100%) as a char- 
teristic composition of silica firestone (page 
A 24 L 2) and probably the expansion 
cure of 0.00000999 are in about the same 
ass. When you can’t duplicate the last 
lace of decimals on a repeat run, the last 
gure certainly ought to be rounded off. 
sauer (page MA 10 R 3) rounds off one 
nelting cost figure, but carries another to at 


east one decimal more than is justified — 
H.W.G. 


Oh Yeah? 


Although Tagaya (page MA 48 L 3) 
reports that cast iron having high tensile 
strength is not attacked by HCl, we can't 
strain our credulity that far-—H.W.G. 


And Again, Oh Yeah? 


According to Cleveland (page MA 24 
L 4) the operating cost of a certain temper- 
ing furnace is $0.401 per 1,000 Ibs. We'd 
believe 40 cents even but the extra 1/10 
cent strikes us as graphitic carbon derived 
from the accountant’s pencil from a particu- 
lar set of data. Evidently accountants don’t 
know the notation by which such a figure 
would be written 0.40;—H.W.G. 


Cr Plating 
Schlétter (page MA 33 L 10) claims 
that by superimposing a.c. on d.c., Cr 


anodes in Cr salt solutions may replace 
chromic acid —H.W.G. 
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More Irritation 


““Rustarest’”’ (page MA 34 R 5) and 
“Granit-Eisen” (page MA 54 L 2), for 
which wonders are claimed but whose com- 
positions are not given, indicate that both 
American and German editors get sucked 
into an irritating and useless propaganda type 
of descriptions. Pretty soon we are going 
to kill abstracts of this type in spite of our 
desire to index all pertinent articles. Such 
articles are impertinent, if not insulting, to 
the intelligence of the reader —H.W.G. 


Scratch Hardness 


Sporkert of Zeiss (page MA 36 R 10) 
describes a scratch hardness tester, working 
on a different basis from the usual ones, 
that is said to avoid some of their inac- 
curacies.—H.W.G. 


Spectrographic Analysis 


Four articles (page MA 38 R 6, R 8, R9 
and R 10) emphasizing the growing impor- 
tance and applicability of the spectrograph 
for quantitative analysis —H.W.G. 


Damping 


The rhymed pair, Férster and Késter 
(page MA 42 L 3) add to our knowledge 
of damping —H.W.G. 


Beryllium-Copper-lron 


Amsterdamski (page MA 42 R 6) claims 
160,000 tensile with 10% elongation for an 
alloy with 2% Be 44% Fe—H.W.G. 


Nitriding 


Afonski (page MA 22 R 9) argues that 
the nitrided surface of a nitrided steel is 
precipitation-hardenable, hence the surface is 
characteristic not only of the steel base, but 
also of the cooling rate—H.W.G. 


Substitution is the Sincerest Flattery 


The Germans are certainly complimenting 
nickel in the technical aa resulting from 
the edicts against imported materials. They 
are trying to get a substitute for Ni plate 


(page MA 33 R 4), to use Ni plated steel 
in place of corrosion-resistant Ni alloys 
(page MA 33 R 5) and to replace Ni in 
Ni alloy steels (page MA 54 L 3). A 
metal that you have to worry so much about 
getting along without must be a pretty use- 
ful one—H.W.G. 


It’s Not Only What You Say, 
But How You Say It? 


To the mathematician, the statement that 
at room temperature Cu is 10° times less 
permeable to hydrogen than is Fe, may be 
sufficiently striking. Smithells (page MA 
42 R 8) puts it a bit more strikingly by 
making the comparison between one milli- 
meter of copper and 5 miles of steel. But 
why mix the metric and English units ?— 
H.W.G. 


Stress Distribution 


Oppel (page MA 36 R 7) finds that in 
studying stress distribution by means of 
polarized light, it is not always necessary 
to make a scale model of some transparent 
material; the actual object can be coated 
with suitable resins, etc., loaded, and viewed 
by polarized light, when strains show up.— 
H.W.G. 


Flakes 


Klausting (page MA 45 L 2) ties up the 
matter of hydrogen pressure and the forma- 
tion of martensite with tiny cracks in it, as 
co-culprits in production of flaky steel. Elim- 
ination of hydrogen or inducing austenite to 
transform without passing through marten- 
site are given as means of overcoming flakes. 
The cracked martensite part of the theory 
could hardly be called upon to explain shat- 
ter cracks in rails, which are often consid- 
ered to be caused by hydrogen pressure and 
to be quite analogous to flakes —H.W.G. 


Welder Qualification Tests 


The user of welding must have definite 
assurance of the integrity of the welds. 
Non-destructive exploration or test of the 
welded joints provides the most positive 
determination of this. Where such tests 
appear unwarranted, qualification tests of 
the operator are regarded as the most effec- 
tive safeguard for weld quality. Most 
welding codes and specifications contain re- 
quirements for welder qualification tests, 
even where non-destructive tests of welds 
are called for also. 

Weld quality is dependent on other fac- 
tors aside from the ability of the operator. 
Even careful and painstaking workmen can- 
not secure good results with poor materials, 
inadequate or wornout equipment, or if 
improper methods are pursued. Nor will 
mere adoption of a correct procedure assure 
good results, unless the welders are ade- 
quately trained to follow it and carefully 
supervised in their work. 

Recognizing this, the American Welding 
Society issued “Tentative Rules for the 
Qualification of Welding Processes and 
Testing of Welding Operators,” Welding 
J., N. Y., Vol. 15, Oct. 1936, Supplement, 
in two parts. Part I gives comprehensive 
tests for qualifying the particular process 
and procedure. Having established that a 
given process is satisfactory, qualification 
tests for welding operators, included in Part 
II, determine only their ability to produce 
sound welds by that process (MA 32L 4). 
—E.V.D. 
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In addition to the tremendous saving in annealing time, these new continuous controlled atmosphere, 
electric furnaces make possible quicker deliveries, produce more uniformly annealed castings, reduce 
fuel and labor costs, provide cleaner castings, improve working conditions—and entirely eliminat- 
scale. 


The short-cycle method has revolutionized the malleable process. There is no packing material usec 
—the castings are simply loaded into trays and automatically pushed through the furnaces in a special 
protective atmosphere and are discharged at the other end—uniformly annealed and absolutely 
scale-free. 





— 


The above is only one of a number of interesting installations we have recently made. We build 
furnaces for bright annealing, scale-free hardening, carburizing, copper brazing, nitriding, forging, billet 
heating and every other heating and heat treating process. Further details gladly sent on request. 


The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired and Electric Furnaces---For Any Process, Product or Production 
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EDITORIAL 


Lesson of '3] 


A year ago, in the up-swing, some people were prone 
to figure on a future of uninterrupted production and to 
plan equipment on the basis of steady rather than inter- 
mittent operation. Others were inclined to think that metal 
prices would be pretty stable. 
~ Now that production is again intermittent, and metal 
prices, of copper and tin especially, have fluctuated so 
videly that from month to month the raw material cost 
f different alloys that could be substituted one for the 
ther has varied greatly, it is evident that stability is not 

t to be counted on, 

In spite of the assurance of Dear Papa Roosevelt who, 
hen things were on the up-and-up, told his little children 
We planned it that way and don’t let anyone tell you 
herwise,”’ it turns out that economic laws persist in oper- 
ing in spite of political planning. It seems to us that the 
ief lessons taught the metallurgist in 1937 were not tech- 

al, but economic ones, emphasizing the necessity for 
xibility in operations, equipment, and utilization of raw 

iterials —H. W. G. 


omestic Manganese 


We had supposed that the move for purchase and stor- 

- of manganese was instigated by the Strategic Materials 

mmittee of the War Planning Board, or whatever the 

‘heial mame is for the Army-Navy group that is con- 
rned with such problems. 

However, an editorial in the Nov. 15 Mining Journal 

idly states: ‘Domestic manganese producers, or potential 
producers, thought they had won a big victory when they 
vere successful in having a bill passed through the last 
session of Congress which appropriated $3,500,000 for the 
purpose of buying ‘strategic’ minerals to be stored against 
an emergency. These minerals were the ores of manganese, 
tungsten, chromium and tin.’ It then goes on to point out 
that the specifications were such that the low grade do- 
mestic Ores were not admissible. (The ferro specifications 
were, however, not the usual ones but were drafted so that 
one would think that properly handled domestic ores could 
be used.) The editorial ends: “Western and southern con- 
gressmen from states where manganese can be produced, 
please note.” 

At the time of writing this, the news is that the gov- 
ernment is considering rejection of all bids and redrafting 
of specifications, that is, the heat is being turned on. 

From the point of view of a taxpayer this domestic ore 
stuff is so asinine that the situation smells like a racket. 
We know that it will cost a lot more to provide the needed 
store of manganese by mining, beneficiating, and giving 
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special metallurgical treatment to low grade domestic ores 
than to buy from Brazil or Russia. If Brazil is really to be 
dominated by Fascist powers, it might easily happen that 
in the event of war, even a war in which the United States 
was not in danger of being involved, supplies of either this 
Fascist manganese or of Russian Communistic manganese 
might be withheld from export, so the United States has 
a peacetime as well as a wartime need of a reserve supply, 
to tide over till the bum domestic ores could be worked up. 

It would therefore make sense to acquire a supply of 
Fascist or Communist ore while it is available and to hold 
for actual emergency needs the domestic reserve. It would 
be perfectly in order to erect plants to be held in stand-by 
condition, to treat and smelt the bum ores, were such 
plants needed. Actually the handling of low grade man- 
ganese is not much of a technical problem and could be 
carried out in existing electric furnace plants. It’s just a 
matter of needing it badly enough to pay the price of treat- 
ment. 

If the ores now cheaply available in countries hostile 
to democracies are drawn upon for the needed store we 
will have that store, plus our own reserve of poor ore. Why 
deplete that poor-ore reserve at a high cost and have cor- 
respondingly high interest charges on the strategic stock 
when the matter can be handled at a lower cost by utilizing 
potentially hostile sources of supply? In time of war the 
capture of a lot of vessels carrying an enemy's supply of 
a strategic mineral would be cause for rejoicing. 

The pressure of the domestic owners of bum ore to buy 
their stuff at high prices does not strike us as having any 
patriotic tinge. 

It will be interesting to see whether the business-like 
attitude of the Army and Navy in matters of this sort wins 
out over the political profiteering attitude of the New 
Dealers. If the latter had sense, they would, however, 
realize that the votes they can purchase through a man- 
ganese deal would be outnumbered by those lost by such 
a deal if the public fully understood it. 

We suppose that the next move of the pressure group 
will be to demand that the stock of tin be obtained trom 
domestic ore, too!—H. W. G. 


Metallurgical Orchids 


Occasionally we run across some article, paper, or ‘‘reg- 
ular feature” in another publication that interests us so 
much we are with difficulty restrained from squandering 
our hard-earned space on an editorial bouquet thereto. So 
we accord the item a single mental blossom until, as now, 
we have saved enough to provide a fair-sized bunch of or- 
chids to be divided among the whole group. Our com- 
pliments, therefore: 

To our British contemporary, Metal Treatment, for its 
excellent correlated and extended abstracts. Metal Treat- 
ment is a quarterly journal whose feature articles are a 
procession of well-presented, informative reviews of im- 
portant metallurgical subjects, practical as well as high- 
brow. There is little wasted space between its covers. 
One small bud to METALS AND ALLoys itself for having 
so large a proportion of its articles considered worthy of 
inclusion in the “Quarterly Reviews” in Metal Treatment. 

To The Metallurgist, supplement to The Engineer, Lon- 
don, for its continued flow of ‘correlated abstracts.”” We 


(Continued on page 7) 
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R. C. ALLEN 
President A1.M.E. 


FEBRUARY, 


HE annual convention of the American Institute of Mining and Metallurgical 

| Engineers is always an event of large importance to the mining men and to 

metallurgists. It is held in New York in February each year at the Insti- 
tute’s headquarters in the Engineering Societies Building. 

This year the 148th meeting is scheduled for the week of February 14th, or 
from Feb. 14 to 17. 

To metallurgical engineers the two divisions of the Institute which embrace 
ferrous and non-ferrous metals—the Iron and Steel Division and the Institute 
of Metals Division—are of direct interest. Important technical programs have 
been arranged for each of these divisions and are given in detail on other pages. 
Technical papers on mining methods are also an important part of the general 
program. 

A feature of the week’s activities is always the Howe Memorial Lecture, 
which this year will be delivered by Dr. F. M. Becket, a noted American metal- 
lurgist. The annual lecture of the Institute of Metals division will be deliv- 
ered by Prof. P. W. Bridgman, of Harvard University. 

Details of some of the special programs are given in the following pages. 


A. B. PARSONS 










Secretary AJI.M.E. 
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Cyclones are built for gas or 
electric heating. Accuracy of 
control, and uniformity of 
heating are common to both 
types. An unprejudiced an- 
alysis of your particular con- 
ditions should be made to 
determine which method of 
heating is best in your plant. 

















Type 810 Cyclone, 8” dia. x 10’ deep work chamber, 
for temperatures to 1250°F. A popular member of 
; the line, used in tnataaonns. and laboratories of 


dustrial plants throughout the country 


, for temper- 





3 years ago Lindberg announced } 
Cyclone Tempering Furnace. Cyelo, 
was not merely an improvement, but , 
utterly new principle of low tempera 

heating. 


Has the Cyclone done what furnace me 
predicted? Bring up the subject at @ 
gathering of steel men; then listen to {} 
story of the Cyclone: 


—how the world’s largest makers of q 
tomobiles, tractors, telephones, farm j 
plements, in fact the largest manutg 
turers in practically every industry usix 
tempering equipment, immediately recog 
nized this new principle of heating, 


—how they bought Cyclones and in man 
cases pitted them against other types ¢ 
tempering furnaces. 


—how ALMOST WITHOUT EXCEPTIO 
Cyclone was specified when aciditiona 
equipment was needed. 


—how in 36 months 40 Cyclones he 

gone into the plants of a single manuia 
turer, over 75 Cyclones to one city alone; 
and Cyclones to over 100 cities of the 
United States, Canada, Asia, and Europe. 


A 100” diameter Cyclone Tempering Furnace recently placed in 
ice at a large midwestern implement plant. Equipped with a = 


ej)iee ’ 


hearth, it is used in drawing tractor sprockets up 10 
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Chairman, Iron and Steel Division 
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Iron and Steel Division 


Steel Division. The general sessions commence on Tuesday morning, Feb. 15, 
with a program on ‘Blast Furnace and Cast Iron.’ For the afternoon of that day 
a technical session is scheduled on the ‘‘Constitution, Treatment and Properties of Steel.” 

On the next day the division joins with the Institute of Metals Division in two pro- 
grams, Wednesday mornng and afternoon, Feb. 16, on the “Fundamentals of Physicai 
Metallurgy.” The morning session is to be devoted to the deformation and recrystal- 
lization of iron and iron alloys, and the afternoon to a discussion of damping capacity 
and diffusion in solid solutions. 

A feature of the week’s program is a Symposium on Powder Metallurgy, scheduled 
for Thursday, Feb. 17, morning and afternoon. The Institute of Metals joins in this 
program, 

The annual Howe Memorial Lecture on Thursday at 4 P.M. by Dr. F. M. Becket, pres- 
ident of the Union Carbide & Carbon Research Laboratories on ‘Stainless Steels’ is the 
technical high-light of the week metallurgically. 

The preliminary program for the Iron and Steel Division is found on other pages. 


A: interesting and instructive technical program has been prepared for the Iron and 


F. T. Sisco 
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Iron and Steel Division 


TUESDAY MORNING 
Blast Furnace and Cast Iron 





“Relative Desulphurizing Powers of Blast Furnace Slags: 
Il,” by W. F. Hotsrook, VU. S. Bur. Mines (T.P. 875; 
Met. Tech., Jan.) 

“The Efficiency of the Blast Furnace Process,” by J. B. 
AUSTIN, Research Lab., U. S. Steel Corp. 

“The Composition and Microstructure of Ancient Iron Cast- 
ings,” by MAuRICE L. PINEL, Instructor in Metallurgy, 
Columbia Univ.; THomas T. READ, Vinton Professor 
of Mining Engineering, Columbia Univ.; and THOMAS 
A. WRIGHT, Sec’y and Tech. Dir., Lucius Pitkin, Inc. 
(T.P. 882; Met. Tech., Jan.) 


TUESDAY AFTERNOON 


Constitution, Treatment and 
Properties of Steel 


“Constitution of Iron-chromium-manganese Alloys,” by C. O. 
BurGcess and W. D. ForGeNG, Union Carbide and 
Carbon Research Lab., Inc. 

“Temperature Gradient Studies on Tempering Reactions of 
Quenched High Carbon Steels,’ by CHARLES R. Aus- 
TIN, Prof., Met., and B. S. Norris, Grad. Asst. in 
Metallurgy, Penn. State College. 

“Grain Growth in Normalized Sheet Steel During Box 
Annealing,” by M. L. SAMUELS, Metallurgist, Battelle 
Memorial Institute. 


TUESDAY EVENING 


Inter-society Physics of Metals 
Round Table Structure-Sensitive 
Properties of Metals 


WEDNESDAY MORNING 


(Joint Session with Institute of Metals Division) 


Deformation and Recrystallization 


“The Yield Point in Metals,’ by MAxwELtt GENSAMER, 
Asst. Prof., Metallurgy, Carnegie Inst Tech. 

“The Yield Point of Single Crystals of Iron Under Static 
Loads,’ by MAXWELL GENSAMER, Asst. Prof., Metal- 
lurgy, and Ropert F. Ment, Director, Metals Re- 
search Lab., Carnegie Inst. Tech. 

“Magnetic Torque Studies of the Texture of Cold-rolled and 
of Recrystallized Iron-silicon Alloys,” by LEo P. TaRa- 
sov, Research Lab., General Electric Co. 











WEDNESDAY AFTERNOON 
Damping Capacity and Diffusion 


“Damping Capacity Measurements in Metallurgical Re- 
search,” by R. L. FLInN, Jr., and JOHN T. NorTON 
Assoc. Prof., Physics and Metals, M.I.T. 

“Rates of Diffusion in the Alpha Solid Solutions of Cop- 
per,’ by Freperick N. Runes, Asst. Prof., Metal- 
lurgy; and Ropert F. Meu, Dir., Metals Research 
Lab., Carnegie Inst. Tech. (T.P. 883; Met. Tech., 
Jan.) 


WEDNESDAY AFTERNOON (4 o’clock) 


institute of Metais Division 
Annual Lecture 


(See Institute of Metals Division Program) 


THURSDAY MORNING 


Powder Metallurgy Symposium —I— 
Production, Testing and Uses 


(Joint Session with Institute of Metals Division; see 
Institute of Metals program) 


Steel Making and Steel Ingots 


“The Significance of Slag Control,” by F. G. Norris. 

"A Graphic Method for Analyzing Frequency Distribution 
Curves by the Use of Probability Paper,” by JOHN A. 
WATERMAN, Met. Dept., Youngstown Sheet & Tube 
Co. 

"The Evolution of Gases from Rimming Steel Ingots,” by 
K. C. McCuTcHEOoNn, Asst. Gen’! Supt., American Roll- 
ing Mill Co., and JoHN CHIPMAN, Prof., M.LT. 

‘Distribuution of the Metalloids in Rimmed Steel Ingots,” 
By J. W. HALLey, Met., and T. S. WAsHBURN, Met., 
Inland Steel Co. 


THURSDAY AFTERNOON 


Powder Metallurgy Symposium—lIi— 
Hard Carbides 


(Joint Session with Institute of Metals Division; see 
Institute of Metals Division program) 


THURSDAY AFTERNOON (4 o'clock) 


Howe Memorial Lecture, by Freperrc M. BECKET, 
President, Union Carbide and Carbon Research Labora- 


tories, Inc. 
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The Institute of Metals Division 


ESSIONS of the Institute of Metals Division open on Tuesday morning, Feb, 15, 
N with a program devoted to ‘Precious Metal Alloys.’’ In the afternoon the ‘Prop- 
erties and Uses of Non-ferrous Metals” is the subject of a group of papers. 

For the next day, Wednesday, Feb. 16, morning and afternoon sessions will be de- 
voted to papers on some of the fundamental problems of physical metallurgy, such as 
deformation, recrystallization, damping capacity and diffusion. These sessions are joint 
meetings with the Iron and Steel Division. 

For Thursday, Feb. 17, the division will again join with the iron and steel group in 
the “Symposium on Powder Metallurgy.” 

A session on “Copper and Copper Alloys’’ has been arranged for Friday morning, Feb. 
18. 

The annual lecture of the I.M.D. will be delivered Wednesday at 4 p.m. by P. W. 
Bridgman, Hollis Professor of Mathematics and Natural Philosophy in Harvard Uni- 
versity on ‘“The Nature of Metals as Shown by Their Properties under Pressure.” 

The annual dinner of the Institute of Metals is scheduled for Thursday evening. 

Details of the program for the I.M.D. follow on other pages. 





A. J. PHILLIPS Louts JORDAN 
Chairman, Institute of Metals Exec. Secy., both Metals Divisions 
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Program of Institute of Metals 


TUESDAY MORNING 
Precious Metal Alloys 


“The Solid Solubility of Mercury in Silver and in Gold,’ by C. H. MATHEWSON, Prof., 
Metallurgy, Hammond Lab., Yale Univ., and H. M. Day, Research Lab., Gen- 
eral Electric Co. (T.P. 884; Met. Tech., Jan.) 

“the Gold-aluminum System,’ by ARTHUR S. COFFINBERRY and RALPH HULTGREN, 
Instructor in Metallurgy, Harvard Univ. (T.P. 885; Met. Tech., Jan.) 

“Lhe Properties of the Platinum Metals: I1.—Tensile Strength of Platinum and Platinum 
Metal Alloys at Elevated Temperatures,” by E. M. Wisk, Metallurgist, and J. T. 
EasH, Metallurgist, Research Lab., Internat’! Nickel Co., Inc. 


TUESDAY AFTERNOON 
Properties and Uses of Nonferrous Metals 
“Creep and Fracture Tests on Single Crystals of Lead,” by JOHN B. BAKER, Prof., Drexe! 
Inst.; BERNARD B. Betty, Internat] Nickel Co., Inc., and H. F. Moore, Prof 
Univ. of Illinois. 
“Potential Measurements on Chempur Grade of Tin in Carbonate Solutions,” by GER 
HARD DerGE, Asst. Metallurgist, Metals Research Lab., Carnegie Inst. Tech. 


“Indium-treated Bearing Metals,” by C. F. SMART, Metallurgist, Pontiac Motors Div 
General Motors Corp. 


“Calcium Metallurgy,’ by C. L. MANTELL, Consult. Chem. Eng.; and CHARLES HARDY 
Pres., Charles Hardy, Inc. 


TUESDAY EVENING 
inter-society Physics of Metals Round Table 
Structure-Sensitive Properties of Metals 

WEDNESDAY MORNING 
Deformation and Recrystallization 


(Joint Session with Iron and Steel Division; see Iron and Steel Division Program) 


WEDNESDAY AFTERNOON 
Damping Capacity and Diffusion 


(Joint Session with Iron and Steel Division; see Iron and Steel Division Program) 


WEDNESDAY AFTERNOON (4 o'clock) 
Annual Lecture 


“The Nature of Metals as Shown by Their Properties Under Pressures,” by P. W. 
BRIDGMAN, Hollis Professor of Mathematics and Natural Philosophy, Depart: 
ment of Physics, Harvard University. 


THURSDAY MORNING 
Powder Metallurgy Symposium—I 


(Joint Session with Iron and Steel Division) 


Production, Testing and Uses 


“Powder Metallurgy, Its Origin and Development,’ by CHARLES Harpy, Pres., Charles 
Hardy, Inc. 

“Production and Some Testing Methods of Metal Powders,’ by D. O. Nogt, J. D. SHAW 
and E. B. GeBert, Metals Disintegrating Co. 

“Types of Metal Powder Products—a Classification,” by Grecory J. Comstock, Handy 
& Harman. 

“Ductile Tantalum, Columbium and Molybdenum,” by C. W. BAtke, Fansteel Metal- 
lurgical Corp. 
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Saeiiertiens Wire Works, Sweden 


IRON & STEEL 
WIRE 


Valve Spring Wire, Textile Wires, 
| Musie Spring Wire, Ball-Bearing 
" | Wire, Welding Wires, High and Low 
: | Carbon Specialties. 





EKSTRAND & THOLAND, Ine. 
441 LEXINGTON AVE. NEW YORK CITY 


DETROIT CHICAGO 


SPONGE IRON 
POWDER IRON 


for 
Metallurgical and Chemical Use 
Steels made with SWEDISH SPONGE IRON as a raw 
material show a VIBRATION DAMPENING CAPACITY 


TWICE that of similar steels made with scrap as a raw 





material. Reference: Report of Investigations, Bureau of 
Mines, R. I. 3229, page 63,—Obtainable from us or 


directly from B. M. 


Our Powder Iron is made to meet specifications desired in 
a wide range of particle size. (U. 


| 


S. Mesh Standards). 





Hoeganaes Sponge Iron Plant, Sweden 








Tne OLDEST and LARGEST 
4 Exclusive Manufacturer of 
Th AND CORROSION 
- RESISTING CASTINGS 


Solicits your IR TAX 
on a basis of 


UNEQUALED EXPERIENCE 


If you do not read our four-page 


pa 


house organ, Alloy Progress, running 


Metal Progress, send 


in the magazine, 


us your name for our mailing. list. 


GENERAL ALLOYS CO. 
BOSTON, MASS. 


Offices in 18 Principal Oita 
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LEPEL 


HIGH FREQUENCY CONVERTERS 


for 
INDUCTION HEATING AND MELTING 


—Use a series of tungsten faced air cooled quenched 
spark gaps, invented by Mr. E. von Lepel. 


—Controls the power by means of a 10 point selector 
switch in the transformer circuit. 


—Operates at frequencies between 100,000 and 300,000 
cycles, where hysteresis losses are greater. 


—Can be used for brazing, heating and hardening. 


—Higher frequencies make it possible to use a thicker 
liner between the furnace coil a~d crucible. 


—lIdeal for vacuum furnaces. 


—Operates with a power factor between 70 and 80 per- 
cent regardless of low or high input. 


—Made in 3, 6, 12, 20 K.W. sizes. 
Write for descriptive bulletins 


LEPEL HIGH FREQUENCY LABORATORIES, 
39 West 60th Street 


INC. 
New York City 


Designers and Builders of High Frequency Converters for 
Thirty Years. 
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(Continued from page A-16) 


THURSDAY AFTERNOON 
Powder Metallurgy Symposium—lIl 


(Joint Session with Iron and Steel Division) 


Hard Carbides 
“Cemented Tungsten Carbide Alloys,” by W. P. Sykes, General Electric Co. 


“Tantalum Carbide Tool Compositions,’ by PHittip M. MCKENNA, Vice Pres. and Re- 
search Dir., Vanadium Alloys Steel Co. 


THURSDAY AFTERNOON (4 o’clock) 
Howe Memorial Lecture 


(See Iron and Steel Division) 


THURSDAY EVENING 
Annual Institute of Metals Division Dinner 
(1.M.D. Annual Award; Dinner Speaker) 


FRIDAY MORNING 
Copper and Copper Alloys 


“Strain Transformation in Metastable Beta Copper-zinc and Beta Copper-tin,’ by ALDEN 
B. GRENINGER and Victor G. MoorapiAN, Instructors in Metallurgy, Harvard 
Univ. 

“Deformation of Beta Brass,’ by ALDEN A. GRENINGER, Instructor in Metallurgy, 
Harvard Univ. 

“An Investigation of Wire Bars of Electrolytic Copper,’ by MicHAEL G. Corson, Con- 
sulting Metallurgist. 


OLSEN TESTING MACHINES 











STANDARD THROUGH THE YEARS 


As Durable, Dependable and Well Designed 
As They Look. 


As Precise, Smooth-Acting and Sensitive as 
Expert and Conscientious Workmanship, 
based on Half A Century of specialized expe- 
rience, can make them. 


For the All-Purpose machine where simplicity, 
ease of control, ruggedness, and long-time ac- 
curacy and reliability are required, there is no 
better combination than the hydraulic load- 
ing, Olsen Pendulum Weighing Machine. 











TINIUS OLSEN 


Testing Machines ee 
1203 Buttonwood St., Phila., Pa. —— 
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The use of metal powders in numerous 
and diversified applications has necessitated 
development of powders having specitic 


properties to meet the requirements of 
industry. 


We welcome the opportunity to have our 
technical staff cooperate in the selection or 
development of the metal powders best 
adapted to your particular application. 


MerTA.s DIsINTEGRATING Co. 
ELIZABETH, N. J. 

















Duraloy Cast Tube Supports New York Pittsburgh Cleveland | 


me X = Scrap 


In calculating a high alloy heat for castings, 
scrap is often the unknown quantity in regard | 
to both the final chemical analysis of the heat 
and the possible effect on the service qualities of | 
the castings. 


It has always been the policy of The Duraloy 
Company to use as little scrap as possible. Out- 
side scrap is not purchased and its own scrap re- 
melted only under the most careful control and 
with only minimum amounts in each heat. 


4 


MITE | 
off} | | 


TUVeVTT te 


This is but one of several reasons why Duraloy | 
castings are so sound—and preferred by careful | 
buyers. 


THE DURALOY COMPANY. 
SCOTTDALE, PA. 
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Two Important Lectures 


The annual Howe Memorial Lecture will be delivered this year on Thursday, 
at 4 p.m., by Dr. Frederick M. Becket, President, Union Carbide and Carbon 
Research Laboratories, Inc., New York. His subject will be ‘Stainless Steels.” 
Dr. Becket is one of the leading American metallurgists, and has contributed 
a great deal to the discovery and development of this important branch of the 
steel industry. 

Each year the Institute of Metals Division schedules a lecture by a prominent 
American or foreign metallurgist, usually alternating each year. This year 
the lecturer is Prof. P. W. Bridgman, Hollis Professor of Mathematics and Nat- 
ural Philosophy in Harvard University. His subject is “The Nature of Metals 


as Shown by Their Properties under Pressure.” The lecture is scheduled for 
4 p.m. Wednesday, Feb. 16. 


OPEN HEARTH FURNACE (ee 





Vulcan Iron Works, Wilkes-Barre, Pa. 


INSULATED WITH 


Non Ferrous Metallurgy 


HE members of the committee on reduction and re- 

fining of copper, lead and zinc are represented with 2 

set of technical papers at a session scheduled for Monday 

morning, Feb. 14. The list is tentatively arranged as fol- 
lows: 


“Adherence of Zinc Deposits to Aluminum Cathodes,” by H. R 
HANLEY atid*CHARLES Y. CLAYTON, respectively Prof., Met. 
and Prof. Met. Eng. and Ore Dressing, Missouri School of 
Mines and Metallurgy. 


“The Transportation of Molten Blister Copper from the Inter- 
national Nickel Co. Smelter to Ontario Refinery,’ by FREDERIC 
BENARD, Plant Mgr., Ontario Refining Co., Ltd. 


‘An Investigation Into Anode Furnace Refining of High Nickel 
Content Blister Copper,’ by FREDERIC BENARD. 


SON ITTEP iv hiele- Weel. CEMENT "The Recovery of Selenium and Tellurium at the Ontario Refining 


SAVE:—10% to 30% of oil consumption 


INCREASE :—refractory life 5‘ 


GEORGE F. PETTINOS, Inc. 
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Philadelphia, Pa. 


A cement for every purpose 





Company,” by FREDERIC BENARD. 


“The Recovery of Gold From Balbach-Thum Slimes,” by FREDERIC 
ea be BENARD. 


“Recovery of Precious and Secondary Metals at Canadian Copper 
Refiners, Ltd., Montreal East, P. Q.,” by C. W. CrarK and 
J. H. SCHLOEN, Asst. Works Mgr. and Metallurgist, respec- 
tively, Canadian Copper Refiners, Ltd. 


“The Outokumpu Copper Mine and Smelter in Finland,” by ERNO 
MAKINEN. Outokumpu Oy, Ltd. 
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industrial Minerals Divisior 


N extensive program has been prepared, which is 

planned to cooperate with the other technical activ- 
ities of the annual meeting. A total of 19 papers has 
been scheduled. There are 3 joint sessions arranged: 1 
on Milling Methods, 1 on Mining Geology, and 1 with 
the Mining Methods Committee. 

At the first session on Monday morning, Feb. 14, 6 
papers are scheduled, all on mining methods, the session 
being held jointly with the Mining Methods Committee. 

Tuesday morning, Feb. 15, a joint session with the Mill- 
ing Methods Committee is scheduled, the subject being 
“Milling Methods,” for which 7 papers are planned. 

Six papers are tentatively scheduled for a general session 
on Wednesday morning, Feb. 16. Motion pictures will be 
shown at some of the sessions. 

The annual meeting of the division will be held 
Wednesday afternoon, Feb. 16. 

Programs have also been arranged for sessions on Min- 
ing Methods, Health and Safety in Mines, and on Coal. 

The tentative technical program of the Industrial Min- 
erals Division is as follows: 


MONDAY MORNING 
Mining Methods 


(Joint session with Mining Methods Committee) 


‘Limestone Mining at Ste. Genevieve, Missouri,’ by RALPH W. 

SmiTH, Director of Research, Peerless White Lime Co. 

)rilling and Blasting Practice of Consolidated. Quarries Corpora- 
tion,’ by NELSON SEVERINGHAUS, Supt., Consol. Quarries 
Corp. (T.P. 878; Min. Tech., Jan.) 

listory of Limestone Mining in Indiana,’ by F. L. SERviss, Min- 
ing Eng. and Geol., Purdue Univ. 

lagnesite Mining and Calcining Operation of California 
Chemical Co.,” by JosepH B. Perry, Mines Mgr., California 
Chemical Co. (T.P. 861; Min. Tech., Jan.) 
lraulic Stripping of a Stone Quarry,’ by MARK SHEPPARD, 
Pittsburgh Exp. Sta., U. S. Bur. Mines. (T.P. 879; Min. 
Tech., Jan.) 
nvergence of Roof and Floor in the Mine of the U. §. Potash 
Co.,” by C. A. Prerce, Gen’l Supt., U. S. Potash Co. 


TUESDAY MORNING 
Milling Methods 


(Joint session with Milling Methods Committee) 


‘Sand and Gravel Products Specifications and Reasons,” by STAN- 
TON WALKER, Dir., Eng. and Research Div., Natl. Sand and 
Gravel Assoc. 

Preparation of Silica Sand as a Raw Material for the Manufacture 
of Chemical Products,” by G. A. THORNTON. 

"Filtration Methods for Industrial Minerals,” by Dona. F. 
IRVIN, Oliver United Filters, Inc. 

“Ore Dressing Practice with Florida Pebble Phosphate, Southern 
Phosphate Corporation,” by JoHN W. PAMPLIN, Southern 
Phosphate Corp. (T.P. 881; Min. Tech., Jan.) 

“Concentration Tests on Tennessee Valley Barite with Notes on 
the Geology,” by H. S. RANKIN, Ropert A. LAURENCE, F. A. 
W. Davis, Epwarp C. Houston and LyNN L. McMurray, 
Mining Eng., Assoc. Geol., Asst. Min. Eng., Asst. Chem.., 
and sag Min. Eng., respectively, Geol. Div., T.V.A. (T.P. 
889. 

“Developments in Drying, Pulverizing and Air Separating,” by 
3 B. KaNowitz, Raymond Pulverizer Div., Combustion Eng. 
20. 

Froth Flotation of Fluorspar,’ by Davi R. MITCHELL, Asst. 
Prof., Min. and Met. Eng., Univ. of Illinois. | 


WEDNESDAY MORNING 
General Session 


“Economic Principles in Clay Mining,” by Ciype W. HALL, Vice 
Pres., United Clay Mines Corp. 
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CHARLES HARDY, INC. 


415 Lexington Avenue 
New York City 


METAL POWDERS 


Aluminum Cobalt Nickel 


Antimony Copper Silver 

Bismuth Iron Tin 

Cadmium Molybdenum Titanium 
Tungsten Zirconium 


Telephone: Murray Hill 2-5930 
Cable Address: Stibium 











“Ground Mica’s Possibilities,’ by PAut M. Ty ter, Chief, Eng., 
Metals and Nonmetals Div., U. S. Bur. of Mines. (T.P. 890.) 


“Puzzolanic Materials,’ by Roy Car.son, Prof., Civil Eng., M.I.T. 


“Safety Organization in the Portland Cement Industry,” by A. J. R. 
Curtis, Asst. to Genl. Mgr., Portland Cement Assoc. (T.P. 
859; Min. Tech., Nov.) 


“Rostone, Its Manufacture and Use,” by PaAut W. Jones, Chem. 
Eng., Rostone Corp. 


“Review of Progress in Nonmetals Field,” by OLiver Bow Les, 
Asst. Chief Eng., Nonmetal Economics Div., U. S. Bur 
Mines. (M. & M.) 


Trend of Iron Ore Concentration 


HE Blast Furnace and Raw Materials Committee of the 

Iron and Steel Division will hold a round table sym- 
posium on Monday morning, Feb. 14, with the Institute of 
Milling Methods and Eastern Magnetite and Milling Com- 
mittee on the ‘Trend of Iron Ore Concentration.” The 
preparation of fine concentrate by sintering will be dis- 
cussed, as well as the effects of concentration iron ores on 
blast furnace practice in reference to the analysis of the 
blast furnace slags. The program is as follows: 


(Joint session of Iron and Steel Division's Committee on Blast 
Furnaces and Raw Materials with Milling Methods and Eastern 
Magnetite Mining and Milling Committees.) 


"Geology and Origin of New Jersey's Magnetic Iron Ores,” by 
MEREDITH E. JOHNSON, Asst. State Geol. 


“Beneficial Results from Use of High-iron Magnetite Sinter in 
Blast-furnace Operation,” by C. E. Agnew, Blast Furnace 
Supt., Alan Wood Steel Co. 
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Here is a story with a tinge of David 
and Goliath. A tiny wrench doing 
battle with a torsion machine to de- 
termine the load the former will 
bear before deformation. Note the 
steel rod which the wrench is grip- 
ping. When bolts were used instead 
of the rod, the heads were twisted off 
without the slightest effect on the 
wrench. Note also that this particular 
wrench is labeled “Nickel molybde- 
num” steel—the reason for its hercu- 
lean strength. 











Resting in the concrete “destruction” pit pictured above is a high-pres- 
sure valve of cast Nickel alloy steel. This is where the Hughes Tool Com- 
pany of Houston, Texas, tests the strength capacity of valves that are 
used in the petroleum industry. This firm made its first 10,000 p.s.i. valv~ 
over a year ago and the metal selected for the job was cast Nickel alloy 
steel. The high pressure 10,000 p.s.i. valve illustrated held up to 28,509 
p.s.i., nearly three times its specified capacity, in this “destruction” tes'. 


Topsy-turvy, this picture showing a man 
suspended from a highly magnetized 
pulley merely through the attraction of 
the nails in his shoes. Up-keep costs are 
usually revolutionized whenever Nickel 
alloy steel parts are used. High costs 
come down because Nickel imparts 
added strength and toughness—greater 
resistance to breakage and wear. In this 
case it’s the Nickel steel shaft running 
through the magnetized pulley that acts 
as the watchdog of the treasury. Des- 
tined to go into magnetic separator 
equipment made by Dings of Milwaukee, 
this shaft had to be of small diameter, 
yet capable of carrying unusually heavy 
loads. Nickel steel won the job because 
of its superior strength—in this particu- 
lar instance 200,000 p.s.i. Our engineers 
will be glad to consult with you and to 
point out the many ways in which the 
Nickel alloy steels will save you money. 


THE INTERNATIONAL NICKEL COMPANY, INC., NEW YORK, N. Y. 
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Highlights 


WRITTEN BY THE ABSTRACT SECTION 


EDITORS 


AND THE EDITORIAL STAFF 


Do you want to know what metallurgical engineers are saying, the world over? 


Look in the Current Metallurgical Abstracts. 


Here are some of the points cov- 


ered by authors whose articles are abstracted in this issue. 





Where Was Moses? 


According to Schlétter (page MA 100 
R 3) electrolytically deposited copper with 
included iodine shows its natural red color 
only in the dark. It’s not so hard to see 
red, but to see red in the dark is going 
some.—H.W.G. 


Deep Drawing 


Testing of sheet for drawability again oc- 
cupies the attention of several authors 
(page MA 102 R 3, R 4 and R 6).— 
1.W.G. 


Polishing 
Bowden and Hughes (page MA 104 L 6) 
gue that in polishing a metal the surface 
‘emperature gets so high that an infinitesi- 
| layer on the surface melts and then 
eezes in place, and that if the polishing 
edium melts lower than the metal or alloy 
will be the “‘abrasive’’ that shows surface 
elting, not the metal, so the metal doesn’t 
lish. Ho, hum! What about the use 
Al,O, for metallographic polishing of 
ngsten, tungsten melting above 3300° C. 
id AlkOs well below 2100° C.? One can 
ve anything if he picks his examples 
| keeps mum about those that don’t fit. 

1.W.G. 


ve and Learn 


feyer (page MA 104 L 3) reports that 

zas-carburizing cobalt he has evidence of 

production of CosC. From the behavior 

Co in carburizing steels and its per- 

nance as a graphitizer we had always 

supposed that Co was a ferrite-strengthener 
her than a carbide-former—H.W.G. 


Open-Hearth Refractories 


The refractory problem in open-hearth 
operations is always a live one. A contri- 
bution by V. L. Bosazza (page MA 85 R 8) 
on experience in South Africa throws some 
light on this in discussing the relationship 
between the structure and life of silica 
brick.—E.F.C, 


Titanium and Sounder Ingots 


Favorable testimony as to the effect of Ti 
in improving the soundness of steel ingots 
is found in Russian experience (page MA 
85 L 8). The ferro-carbon-titanium is a 
by-product of the production of Al. About 


| to 2 kg. per ton of steel was used.— 
E.F.C, 


Economy in the Foundry 


In these days of the necessity of saving 
every cent possible, the experience of a 
foundry which uses metal spraying to re- 
pair worn castings used for patterns is of 
interest (page MA 82 L 2).—E.F.C. 


Roll Pressures 


_W. Trinks (pa e MA 86 R 4) compares 
his method of determining roll pressures 
with that of Ekelund.—E.F.C. 
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Gold Metallurgy 


The locating and conversion of gold ore 
are heavily represented this month on page 
MA 80 with articles on prospecting, . 
Sundberg (L 4), sampling and testing, by 
Prommel (L 1), Seal rxe Hes mill practice, 
by Roach (L 5), Nova Scotian practice, by 
Messervey (L 7), extraction in the Rand, 
by Andrews, (R 9), and a cyanidation 
plant, by Huttl (L 10). Must be an im- 
portant metal.—F.P.P. 


Trouble Shooting Aid 


Articles like that of Potts (page MA 81 
L 3) on causes of inefficiency in converter 
practice, are important, for although they 
offer no panacea, and may even avoid 
weighting the various elements in poor 
practice, they do organize our thinking 
along lines that are certain to produce real 
improvement in time.—F.P.P. 


Speed 


Martensite needles being formed in 29% 
Ni steel indulge in no trivial dallying on 
the way. According to Férster and Scheil 
(page MA 106 R 10) one needle (or row 
of needles as well) requires only .02 sec- 
ond to form.—F.P.P. 


Frankness 


Score one for Cournot and Chaussain 
(page MA 116 L 2). They record experi- 
ments on a new method of corrosion test- 
ing and finally conclude that the method 
isn't practicable. Most investigators would 
point out great promise and the necessity 
for further work instead of having guts 
enough to condemn their own idea. 
H.W.G. 


Welding Rod Specifications 

This tentative standard (page MA 96 
L 3) for iron and steel filler metal is un- 
der the jurisdiction of the A.S.T.M. Com- 
mittee A-1 on Steel and the A.W'S. Filler 
Metal Specifications Committee. It is sub- 
ject to annual revision. 

The specifications now include seven 
grades of filler metal, classified in accord- 
ance with the tensile properties of the weld 
produced by the filler metal, that is, the 
results of so-called all-weld tension tests. 
Minimum tensile properties required range 
from 45,000 to 80,000 lb. per sq. in., de- 
pending on grade of filler metal. As ten- 
sile property is of importance in nearly all 
applications it has been made the basis of 
acceptance for general purposes. 

Some applications, however, require more 
complete tests, special coatings, or ability 
to deposit welds of restricted contour. To 
handle such situations, these various tests 
and requirements have been included as 
optional ones. They can be specified when 
and if required. There is no intent to con- 
vey the impression that they are of less 
importance than the all-weld tension test. 

Additional requirements described are: 





test specimens for additional] tests; tension 
test of welded joint; nick-break test; free- 
bend test; coated or covered electrode re- 
quirements; usability test; density deter- 
mination. The purchaser may specify just 
those. additional requirements that may be 
desired at any time in his order—E.V.D. 


Physics of Metals 


After several sessions at the recent 
Metal Congress, more than one metallurgist 
spoke of the heavy invasion of physicists 
and more than one physicist spoke of for- 
saking his pet field. When the shooting 
was over (there was plenty of it) the fact 
emerged that there is still the difficulty of 
language, but that can—and will—be reme- 
died by the bilingual workers. Even so, 
the exchange of ideas was much simpler 
than it was not many years ago. The im- 
portant point is, however, that large num- 
bers of physicists are becoming interested 
in metallurgical problems, many of them 
not even one step removed from _ prac- 
ticality. Their approach is likely to seem 
hopelessly highbrow to the average metal- 
lurgist, but so did that of the chemical 
thermodynamicists a few years back. Thus 
Condon’s summary of the Cornell Sym- 
posium on the structure of metallic phases 
(page MA 104 L 8) has the stuff of a 
highlight, for it marks a trend. The lan- 
guage and substance of some of the papers 
are foreign, but this is not true of others. 

Close cooperation of physicists and metal- 
lurgists is bound to prove fruitful and is 
equally bound to go on, and not unidirec- 
tionally either, because there are metal- 


lurgists studying quantum mechanics !— 
J.S.M. 


Light Emissivity from Hot Bodies 


Important in the correct measurement of 
temperatures by optical pyrometers is a 
knowledge of the emissivity of the hot sur- 
face. Umino (page MA 108 R 6) has 
determined this for steel, pig iron, slag and 
brick by comparing the temperatures meas- 
ured with a thermocouple and with an 
optical pyrometer. Although this is strictly 
an empirical procedure, it should be of 
practical value, provided everything was 
nicely calibrated. —F.P.P. 


Manganin 


The metallurgical handling of this im- 
portant electrical alloy to provide exactly 
the resistance and low thermal e.m.f. de- 
sired, has been featured more by hocus 
pocus than by systematic knowledge of its 
properties. It is encouraging to find an 
article by Schulze (page MA 115 L 8) in 
which properties and plant handling and 
heat treatment have been correlated.— 
F.P.P. 


Photometry and Slags 

Léfquist (page MA 105 L 1) sees great 
possibilities in colorimetric differentiation 
of slag constituents, by means of photo- 
metric examination with a very sensitive 
spectroscope.—F.P.P. 


Selecting Steels for Dies 


Advice as to the structure of steels used 
for dies is given by Herrington (page MA 
88 R 4). They should be selected as to 
depth of hardening required—large grain 
steels permit greater depth, and fine grain 
steels a shallow depth.—E.F.C. 


Heat Treating High Speed Steel Tools 


J. P. Gill authoritatively discusses (page 
MA 90 L 4) the comprehensive heat treat- 
ment of 10 types of high-speed steels to 
obtain desired structures and properties — 
E.F.C. 
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PHYSICAL AND 
FABRICATING PROPERTIES 


of a material determine its usefulness. 
This is No. 4 in a series of advertise- 
ments interpreting the properties of the 


ZINC ALLOYS used for DIE CASTING. 





INABILITY 


and less machining 


—dual economy 


Rarely need a ZINC Alloy Die Casting undergo more than 
very light machining—trimming, drilling, tapping, reaming, 
chasing, or filing—for the metal and method combine to 
permit the one-step production of complex parts so pre- 
cisely formed—as cast—that a minimum of metal need later 
be cut away. 

But, when required, the ZINC Alloys machine smoothly 
and easily—are free-cutting and fair to tools. The pictured 
fuel oil control valve housing illustrates the point. 

The intricate interior is achieved without any machining. 
The bottom channel is cored so that only light reaming, 
tapping, and facing is necessary. And the alloy itself is so 
machinable that two facing cutters and a reamer can be 
mounted on a single spindle (center, above)—and can work 
simultaneously at a remarkable rate. 

By at once minimizing the need for machining and offer- 
ing good machining characteristics where work cannot be 
avoided, ZINC Alloy Die Castings offer tremendous pos- 
sibilities for speeding up production lines and saving pro 
duction dollars. 





THE NEW JERSEY ZINC COMPANY 


160 FRONT STREET NEW YORK, N. Y. 








The Research was done, the Alloys were developed, and most Die Castings are specified with 


~-HORSE HEAD SPECIAL (wsti?Qcwy) ZINC 
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EDITORIAL 


Peace and Good Will 


Around the holiday season, when expressions of good 
will were crowding the mails and carols of peace were 
coming from every radio station, we ran across a news note 
that Welsh tin plate makers had orders for material from 
which 20,000,000 cans for storage of gas masks would be 
made—and this was just a start since masks and cans 
would be provided for all the inhabitants of the British 
Isles. Evidently the English were taking the Noel mes- 
sages from Europe with their fingers crossed. 

In Asia, Japan celebrated the season by its Panay ‘‘mis- 
take’. At home Ickes vented the spleen of the administra- 
tion against business, especially picking out Ford, who did 
not bow to the N.R.A. and Girdler who did not bow to the 
C.I.0.—more credit to them—for vituperation in an effort 
to stir up the unthinking against them. 

Strife, fear and hatred are in the air. Nothing is nor- 
mal any more. We're old enough to remember the head- 
lines when the fiscal year’s accounting had shown that 
Congress had spent a billion dollars in a year for the first 
time. Now the prospect that a year’s deficit may not be 
much over a billion is cited as a big step in advance. 

However, the previous generation that passed through 
the Civil war period and the period of reconstruction could 
recall times just as abnormal and “‘crises” of as great mo- 
ment. With the perspective of time it turns out that the 
crises generally got averted and the history books now 
emphasize that the important events were not the political 
ones or even the battles, in comparison with the develop- 
ment of the reaper, the cotton gin and the other items that 
made for cheaper goods, better goods, and more employ- 
ment of labor to make or grow them for the wider dis- 
tribution resulting from quality and cheapness. 

We suspect that the history books of a generation or so 
hence will be written, not so much from the Congressional 
Record and the collected speeches of F.D.R. and his yes- 
men, as from the pages of engineering and technical 
journals. 

The increasing number of articles in the various lines 
of metallurgical engineering, as shown by our Abstract 
Section, is evidence that in his own field the metallurgist 
is doing his part toward development of the things that 
count in the long run and that will ultimately so alter con- 
ditions that we can again have trust in our “leaders” and in 
our fellow-men here and abroad.—H.W.G. 
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To Our Readers 


In common with editors everywhere, we are the victims 
of a gnawing curiosity as to the attitude of our readers 
towards our magazine. Editors of technical magazines are 
particularly subject to this, for few engineers, technicians 
or executives can or will find the time to submit unsolicited 
opinions, criticisms, or suggestions concerning the policy 
and content of the journals they read. So the editors take 
a blind shot based on their personal pictures of the “aver- 
age reader” and hope, with furtive glances at the circula- 
tion figures, that they've come close to the mark, 

But even a successful circulation trend fails to remove 
the question-mark, for the editor still doesn’t know whether 
his paper couldn’t be made more useful and interesting to 
its present body of readers. Do you like the magazine, in 
general? Is it of vital interest, or merely casual, to you? 
Which features seem particularly valuable, and which un- 
duly annoying? What suggestions would you make con- 
cerning its articles—what kind of material should you like 
to see introduced, continued, or eliminated ? 

This brings us down to cases. Is METALS AND ALLOYS 
tending to become too ‘“‘technical” or is it too “popular” 
for your liking? Would frankly ‘educational’ articles, 
offering systematic elementary and advanced instruction in 
various phases of metallurgy, be welcome? Should we 
include more or fewer descriptions of commercial methods 
of manufacturing metal products? Possibly occasional 
descriptions of manufacturing equipment, only indirectly 
a part of metallurgical operations, would be of value. How 
great is your relative interest in reduction metallurgy, phys- 
ical metallurgy, metallography, fabrication, heating and 
heat treatment, instrumentation, applications of metals, etc. ? 

For comments on the Abstracts Section we should be par- 
ticularly grateful, as the largest question in our minds is 
—What do the Abstracts readers really want? Do you 
read the Abstracts for the information contained directly 
therein, do you use them solely as “source finders’’—an 
index to the literature, or is your method of using the Ab- 
stracts some combination of these? Would you prefer an 
abstract service less complete as to “coverage” but with 
fewer, longer and more informative individual abstracts ? 
Are the abstracts sufficiently timely for your use? Is time- 
liness more or less important to you than complete cover- 
age? Which sections of the Abstracts do you use most, 
and which least? Do you find the classifications con- 
venient ? 

In other words, what can we do to make all parts of 
METALS AND ALLOys of greater interest and value to you, 
personally? Drop a line to the editors—they’re just as 
friendly as they are inquisitive—and answer as many or as 
few of these questions as you care to. And write in the 
future, too; when you don’t like an article, tell us so, and 
when you do—well, we like to hear that, too.—THE 
EDITORS, 
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WESTERN METAL EXPOSITION 


INTRODUCTION 


NDER THE AUSPICES of the American Society for Metals there will be 
held in Los Angeles, Calif., March 21st to 25th, the Third Western Metal 
Congress and Exposition. The first one was held in the same city eight 

years ago—in 1929—and the second one in 1931. 

This year’s Congress will have its headquarters at the Biltmore Hotel, Los 
Angeles, with the Exposition housed in the Pan-Pacific Auditorium. The affair 
is expected to attract about 3,000 executives, plant operators, metallurgists, 
superintendents, and so on. The exposition eight years ago was attended by 
some 60,000, but W. H. Eisenman, secretary of the A. S. M., is quoted as stating 
that a serious attempt will be made to hold down the total to 25,000 interested 
persons, definitely connected with the metal industry. 

Eighteen national technical societies are cooperating in the Congress and the 
Exposition. They are listed below. Of them, three have prepared definite 
technical programs—American Society for Metals, American Welding Society, 
American Society of Mechanical Engineers. On some of the following pages 
the tentative programs of these societies are presented. In these programs many 
of thé important phases of the production, working and applications of metals 
will be presented. 

The general chairman of the General Committee for the Congress is John 
Disario, metallurgist, Columbia Steel Co., Torrance, Calif. 


The general theme 
of the Congress is ‘Metals in Industry.” 


Cooperating Societies: 


The Western Sections of the following National Technical Societies are 
cooperating in this Metal Congress: 


American Chemical Society American Society for Testing Mate- 


American Foundrymen’s Association 

American Institute of Electrical Engi- 
neers 

American Institute of Mining & Metal- 
lurgical Engineers 

American Petroleum Institute (Calif. 
Div.) 

American Society of Civil Engineers 

American Society of Mechanical Engi- 
neers 


American Society for Metals 
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rials 

American Welding Society 

Chamber of Mines and Oils 

Institute of Aeronautical Sciences 

Metal Trades and Manufacturers’ 
Association 

Mining Association of the Southwest 

National Purchasing Agents’ Associa- 
tion 

Pacific Coast Electrical Association 

Pacific Coast Gas Association 

Society of Automotive Engineers 











WESTERN METAL EXPOSITION 


TECHNICAL PROGRAM OF THE 


American Society for Metals 


HE TENTATIVE TECHNICAL program of the American Society for 

Metals will be found below. All morning. sessions are scheduled for the 
Hotel Biltmore, with all afternoon and evening sessions at the Pan-Pacific 
Auditorium. 

Besides the regular sessions, there has been scheduled a series of five lectures 
on ‘“The Fundamentals of Ferrous Metallurgy,” by Dr. A. Allen Bates, formerly 
professor of metallurgy, Case School of Applied Science, Cleveland, and now 
manager of the chemistry and metallurgical department of the Westinghouse 


Electric & Mfg. Co., Pittsburgh. All those interested are invited to attend to 
these lectures. 


MONDAY, MARCH 21—Morning Session 


Chairmen: James H. Spade, Ludlum Steel Co., Los Angeles, 
E. F. Green, Axelson Mfg. Co., Los Angeles. 
Address of Welcome—by John Disario, metallurgist, Columbia Steel Co., Torrance; 

Chairman, Los Angeles Chapter, A.S.M. 

Response—by Dr. George B. Waterhouse, professor of metallurgy, Massachusetts Insti- 

tute of Technology; President, A.S.M. 

“Tin Plate in the Canning Industry,’ by B. W. GONSER, research engineer, Battelle 
Memorial Institute, Columbus, Ohio. 

‘Application of Metals in the Chemical Industry,” by F. L. LaQug, development and 
research engineer, International Nickel Co., New York. 

“Fabrication and Application of Stainless Steels Containing Up to and Including 16 Per 
Cent Chromium,” by ProF. BRADLEY STOUGHTON, dean of engineering, Lehigh 
University, Bethlehem, Pa. 

“Fabrication and Application of Stainless Steels Containing 18 Per Cent Chromium and 
Over,” by Dr. V. N. Krivosok, associate director of research, Allegheny Steel 
Co., Brackenridge, Pa. 


Afternoon Session 


Chairmen: John E. Wilson, Climax Molybdenum Co., Los Angeles, 
Dr. Robert B. Freeman, Columbia Steel Co., Torrance. 
“Testing for Wear,’ by Frep ARNOLD, metallurgist, Kobe, Inc., Los Angeles. 
“New Developments and Applications of Hard Facing Material,” by C. C. PENDRELL, 
Haynes-Stellite Co., Kokomo, Ind. 
“High Tensile Structural Steels in Transportation,’ by A. F. StuEBING, railroad mechani- 
cal engineer, United States Steel Corp., New York. 


Evening Session 


No Registration—No Fee—All Interested Are Invited! 
Dr. A. Allan Bates will present the first of a series of five educational lectures undef 
the title, “Fundamentals of Ferrous Metallurgy.” 


(Continued on page A 10) 
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The grinding sparks of MO-MAX are 


distinctive ... so is its performance. 


| The distinctive performance of MO-MAX High Speed Tool 
Steel has established its superiority in production tools 
for the most severe service. MO-MAX makes tools that are 
harder and tougher—have superior cutting quality. The 
steel is easy to machine, grind and weld. It saves 8% in 
the weight required to make a tool. 











. 
| | « The color of the sparks is orange. | 
|» Most ofthe sparks end in a spear head, usually curved. — 
| » Very few branches or stars appear on the spark lines. 


By its sparks, MO-MAX Molybdenum Tungsten 
High Speed Steel may be distinguished from: 





Machinery Steel ..... by the orange color, fewer 
branches and sparks. 

Carbon Steel ...;5... by the orange color and spear 
heads instead of stars. 


18% Tungsten Steels . by the orange color, the spear 
heads and more sparks. 


These distinctive sparks make it possible to identify the steel 
when labels are lost, to check up on tools of unknown compo-, 
sition, to sort mixed scrap. 










Leading steel companies in North America and Europe 
are licensed to make MQ-MAX. A booklet is available 
giving the latest data on Molybdenum Tungsten 
High Speed Steels and microscopic comparisons with 





18-4-1 under different heat treatments. Write for your 
copy toThe Cleveland Twist Drill Co., Cleveland, Ohio. 





MOQ-MAX is a proprietary name owned and controlled by The Cleveland Twist 
Drill Company and its only licensed use by others is on steel made and sold by 
licensees under U.S. Patent Nos. 1,937,334; 1,998,953; 1,998,954; 1,998,955; 
1,998,956; 1,998,957; and Canadian Patent Nos. 346,506; 364,032 and 364,033. 
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WESTERN METAL EXPOSITION 


(A.S.M. Program Continued from page A 8) 


TUESDAY, MARCH 22—Morning Session 
Petroleum Program 


Chairmen: Clarence Froome, Union Oil Co., Los Angeles, 
T. W. Jurling, Byron-Jackson Co., Los Angeles. 

“Metals Used in Petroleum Production,” by Harry W. McQuarp, metallurgist, Republic 
Steel Corp., Cleveland. 

"Metals Used in Pipe Line and Pipe Line Station Construction,” by L. F. SCHERER, 
assistant chief engineer, Texas Pipe Line Co., Houston 

“Theory and Practice in Pipe Protection,” by Dr. GoRDON N. Scott, pipe line technolo- 
gist, Los Angeles. 

"Valves for the Petroleum Industry,’ by GEORGE SHERER, chief metallurgist, Merco- 
Nordstrom Co., Oakland 





Afternoon Session 
Petroleum Program (cont. ) 


Chairmen: K. V. King, Standard Oil Co. of Calif., San Francisco, 
Ray Russell, Petroleum Equipment Co., Los Angeles. 


“General Application of Metals in Refining,” by R. L. WIiLson, metallurgical engineer, Es 
Climax Molybdenum Co., Canton, Ohio. Cc 
“High Temperature Characteristics as Revealed by Rupture Tests,” by W. G. HiLporr, ] 


chief metallurgical engineer, Timken Roller Bearing Co., Canton, Ohio, and C. L. 
CLARK, research engineer, Dept. of Engineering Research, University of Michigan, 
Ann Arbor. 2 
Typical Failures of Still Tubes in Refinery Service,” by E. C. WriGHT, chief metallurgist, t 
National Tube Co., Pittsburgh. 
“Alloy Steel for Tubular Oil Heaters,” by R. L. Witson, metallurgical engineer, Climax 
Molybdenum Co., Canton Ohio. 


fo 
—_, 


Evening Session 


Dr. A. Allan Bates will present the second of his series of lectures on ‘Fundamentals 


of Ferrous Metallurgy.” t 

. a 

WEDNESDAY, MARCH 23—Morning Session 
(Simultaneous ) ( 

Mining, Smelting and Refining Program 5 
Chairmen: Walter Schmidt, Western Precipitation Corp., Los Angeles, i 
J. D. Fenstermacher, Columbia Steel Co., San Francisco. \ 


“Metals Used in Production Mining Equipment,” by Dr. G. B. WATERHOUSE, profess 
of metallurgy, Massachusetts Institute of Technology, Cambridge. 

"Metals Used in the Smelting and Refining Processes, by R. S. DEAN, chief enginee: 
U. S. Bureau of Mines, Washington, D. C. 

‘Metals Used in the Dredging Process,” by C. M. ROMANOWITZ, sales manager, an 
HERBERT A. SAWIN, assistant sales manager, Yuba Mfg. Co., San Francisco. 

“A New Electro-Metallurgical Industry in the Pacific States,” by R. S. DEAN, chief eng: 
neer, U. S. Bureau of Mines, Washington, D. C. 


Aeronautical Program—Simultaneous Morning Session 


Chairmen: J. H. Kindelberger, North American Aviation, Inc., Inglewood, 
C. L. Hiibert, Consolidated Aircraft Corp., San Diego. 

Metals in the Aircraft Industry,” by J. R. GOLDSTEIN, research department, Douglas Air 
craft Co., Inc., Santa Monica. 

“Recent Developments in the Application of Magnesium Alloys to Aircraft,’ by ARTHU! 
W. WINSTON, metallurgist, Dow Chemical Co., Midland, Mich. 

"Design and Production of Aluminum Alloy Aircraft Forgings,’ by A. A. HANDLER 
manager, and L. W. Davis, technical dept., forgings division, Aluminum Co. of 
America, Cleveland. 

“Engineering Alloy Steels (S.A.E. Specifications), by Pror. BRADLEY STOUGHTON, dean 
of engineering, Lehigh University, Bethlehem, Pa. 





Afternoon Session 





Aeronautical Program (cont. ) 


Chairmen: A. E. Raymond, Douglas Aircraft Co., Inc., Santa Monica, 
Dr. E. E. Sechler, California Institute of Technology, Pasadena. 

Steel Forgings for Aircraft,’ by WALDEMAR NAUJOKS, chief engineer, Steel Improvement 
& Forge Co., Cleveland. 

"Stainless Steel for Aircraft,” by CARL DE GANAHL, president, Fleetwings. Inc., Bristol, Pa 

“X-Ray Inspection of Aeronautical Materials,’ by Tom A. TripLett, Triplett & Barton 
Laboratories, Burbank. 

“Aluminum in Diesel Engines,” by P. B. JACKSON, engineering department, castings 
division, Aluminum Co. of America, Cleveland. 


(Continued on page A 12) 


METALS AND ALLOYS 


METALLIC PROCESS FOR COM- 
BINING AND CATALYZING 
FERROUS AND NON-FERROUS 
METALS AND ALLOYS 
























| Copper-Lead and copper-lead-tin are combined easily 
and successfully with CATALOY in any desired high- 
lead bronze formula. 


2 Brass and bronze mixtures are greatly improved in struc- 
ture and tensile strength by the use of CATALOY. 


9 White-metal and acid-resistant alloys can be made with 
CATALOY as a base and additions of zinc. 


4 Hard white iron (for corrosion-resistance) and other in- 
tricate iron alloys are easily made with CATALOY. 


5 Aluminum, in any combination, is improved and 
strengthened and takes a non-tarnishable finish when 
alloyed with CATALOY. 


WHAT CATALOY DOES 


COMBINES COPPER AND LEAD 
IN ANY PROPORTIONS ~ 
FROM 10 to 75% LEAD 





§ Scrop metals (non-ferrous) are revitalized and converted 


intc splendid commercial materials at very low cost 
with CATALOY. 








Ten pounds of CATALOY will process from 125 to 500 
pounds of metal. Only | to 8% CATALOY required in 
the mix according to Lead content desired. 


Foundry losses reduced - Foundry costs lowered - Posi- 
tive results assured by the CATALOY way. 





1. Easy to handle 6. Lessens shrinkage 
2. Greater fluidity 7. Less tin needed 

3. Lessens dross 8. Revitalizes scrap 
4, Eliminates porosity 9. Saves money 

5. Stops segregation 10. Assures success 


11. No flux or phos-copper needed 
12. Improves all non-ferrous metals 





Repeated remelts improve rather than 


deteriorate CATALOY HIGH-LEAD BRONZE 
The Inventor's dream—bearings without oil—now 


realized with CATALOY leaded bronze. 


Unite NEW 8-PAGE CATALOG NOW —Condensed catalog explains in detail this 
valuable product and its many uses. Contains new formulae and valuable 
technical information. 





SCIENTIFIC ALLOYS, INC. 


Manufacturers and Metallurgists 
712 East Slauson Avenue, Los Angeles, Calif. 


ICATALOY METALLIC PROCESS ALLOY 
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WESTERN METAL EXPOSITION 


(A.S.M. Program Continued from page A 10) 





Evening Session 


Dr. A. Allan Bates will present the third of a series of five educational lectures on 
“Fundamentals of Ferrous Metallurgy.” 


THURSDAY, MARCH 24—DMorning Session 


Chairmen: George Stetter, Bethlehem Steel Co., Los Angeles, 
Dr. D. S. Clark, California Institute of Technology, Pasadena. 
“The Economic Phase of the Metal Industry in the West,” by A. N. Dreut, president, 
Columbia Steel Co., San Francisco. 
“Carbon and Low Alloy Tool Steels,” by J. P. Git, chief metallurgist, Vanadium Alloys 
Steel Corp., Latrobe, Pa. 
“High Speed and Highly Alloyed Tool Steels,’ by J. P. Girt, chief metallurgist, Vanadium 
Alloys Steel Corp., Latrobe, Pa. 
“Controlled Furnace Atmospheres,” by E. E. THuM, editor, Metal Progress, Cleveland. 
“Hardenability As It Affects Heat-Treated Parts,” by Dr. M. A. GROSSMANN, director of $ 
research, Carnegie-I!linois Steel Corp., Chicago. 





Afternoon Session 
Machinability Program 


Chairmen: Robert Schlumpf, Hughes Tool Co., Houston, Texas, 
Charles Shapiro, Reed Roller Bit Co., Houston, Texas. 

“Machinability, Especially of the Steel Screw Stocks,’ by J. D. ARMouR, metallurgist, 
Union Drawn Steel Co., Massillon, Ohio. 

“Machinability of Alloy Steels,’ by Harry W. McQuam, metallurgist, Republic Steel 
Corp., Cleveland. 

"Machinability of All Types of Castings, Including Malleable, Gray Iron and Steel,” by 
E. K. SMITH, metallurgist, Electro-Metallurgical Co., Detroit. 

“Machining of Cast and Wrought Aluminum Alloys,” by W. A. DEAN, Aluminum Re- 

search Labs., Cleveland. 


Late Afternoon Session 






5:00 p.m.—Pan-Pacific Auditorium 
The Exposition closes for the day at 6:00 p.m. Therefore Dr. A. Allan Bates will deliver 

the fourth of the series of five educational lectures on “Fundamentals of Ferrous 
Metallurgy” at 5:00 p.m. instead of 8:00 p.m. 


Evening Program 





Dinner—Dance—Entertainment 
Exposition closes for the day at 6:00 p.m. 
All cooperating societies of Western Metal Congress and the exhibitors of the Western 
Metal Exposition will join in a dinner-dance at the Biltmore Bowl and will have 
as their guests many of the outstanding stars of Movieland and Hollywood. 


FRIDAY, MARCH 25—Morning Session 
Foundry Program 
























th: 
Chairmen: Albert G. Zima, International Nickel Co., Los Angeles, sti 
S. J. Kimberley, Los Angeles Steel Casting Co., Los Angeles. 

“Improvements in Steel Castings + Moderate Alloying and Heat Treatment,’ by F. A. a | 
MELMOTH, Detroit Steel Casting Co., Detroit. 

“Nickel Steels and Irons,’ by F. J. Wats, development engineer International Nickel TI 
Co., Detroit, and T. N. ARMSTRONG, International Nickel Co., Development and ey 
Research Div., New York. 

“High Chromium Steels and Irons,’ by &.K. Smitn, metallurgist, Electro-Metallurgical fa 
Co., Detroit. Ec 

"Molybdenum Steels and Irons,” by W. P. Woopsie, vice-president, Climax Molybdenum 
Co., Detroit. ex 

Afternoon Session TI 

Foundry Program (cont. ) i 

alt 

Chairmen: Robert E. Brown, Electro-Metallurgical Co., San Francisco, 

Leonard Hoffstetter, Donaldson Co., Los Angeles. mi 

“Flame Hardening,” by Dr. V. G. SLOTTMAN, research engineer, Air Reduction Sales Co., 

New York. 
“Copper Alloys,’ by WiLt1AM ROMANOFF, technical superintendent and C. O. THIEME, = 


chief metallurgist, H. Kramer & Co., Chicago. 

“Aluminum Castings,” by H. J. Rowe, technical dept., castings division, Aluminum Co. 
of America, Cleveland. 

“Die Castings,” by W. W. BROUGHTON, engineer, New Jersey Zinc Sales Co., New York. 


Evening Session 





Dr. A. Allan Bates will present the last of a series of five educational lectures on 
“Fundamentals of Ferrous Metallurgy.” 
Congress and Exposition officially closes 10:30 p.m. 
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take advantage of - 


Dowmetal | 
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HF EXTREME LIGHTNESS of 
DOWMETAL*—a full third lighter 
than aluminum —gives a powerful sales 


stimulus to products where weight is 
a factor. 


The overwhelming popularity of the 
DOWMETAL foundry flasks manu- 
factured by The American Foundry 
Equipment Company is due to their 
extreme lightness. 


These DOWMETAL flasks are 30 per 
cent lighter than similar flasks made of 
aluminum. Yet they cost only approxi- 
mately 10 per cent more. Because of the 





Because this foundry 
flask 


Dowmetal... 


one man can easily 
handle it... 


countless times that foundry flasks are 
handled, the exceptional lightness of 
these DOWMETAL flasks means real 
savings in labor costs. 


In nearly every type of product—from 
bread slicing machines and industrial 
safety goggles totypewriters and vacuum 
cleaners—this lightest of all structural 
metals has increased sales appeal or 
bettered operating efficiency by reduc- 
ing weight. And DOWMETAL has 
accomplished this with no sacrifice of 
strength, toughness or durability. 


Quite likely your product can profit by 


*Trade Mark Reg. U.S. Pat. Off. 








a 












DOW METAL és available in sand, permanent mold and die 
castings, sheet, strip, plate, forgi ngs, standard and special 


extruded shapes. It is the easiest of all metals to machine. 











is made of 





the extreme lightness of DOWMETAL. 
It will pay you to investigate. Write 
today for the DOWMETAL booklet, 
illustrating many of its applications. 


THE DOW CHEMICAL COMPANY 


Midland Dowmetal Division Michigan 


Branch Sales Offices: 30 Rockefeller Plaza, New York 

City; Second and Madison Streets, St. Louis; Field 

Building, Chicago; 584 Mission Street, San Francisco; 
2260 East 15th Street, Los Angeles 








MAGNESIUM ALLOYS 
LIGHTEST OF ALL STRUCTURAL METALS 
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American Welding Society 
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TECHNICAL PROGRAM of considerable scope and interest has been pre- 

pared by the American Welding Society for its Western Regional Confer- 
ence during the Congress. The general chairman of this Conference is E. F. 
Scattergood, chief electrical engineer and general manager of the Los Angeles 
Municipal Bureau of Power and Light, who with his associates has prepared the 
tentative program which follows. The sessions are scheduled at the Biltmore 
Hotel in the morning, with none in the afternoon. The afternoons and eve- 
nings are left free for attendance at the Exposition and other attractions, 





MONDAY, MARCH 21—Opening Session——Morning 


P. D. McElfish, Chairman, Standard Oil Co. of Cal. 

T. C. Smith, Vice-Chairman, General Petroleum Corp. 

Symposium on Welded Oil Well Casing Strings. 

“Weldability and Properties of Materials for Casing Strings,” by J. C. Hopeg and L. H 
SADLER, Babcock & Wilcox Co., New York. 

“Field Practice in Welding Casing Strings,’ by Howarp Newsy, American Pipe & Stee 
Corp., Los Angeles. 

“Physical and Economical Advantages of Welded Casing Strings,’ author to be announced. 


Luncheon Meeting, Biltmore Hotel 


K. V. King, divisional vice-president, presiding 
Welcoming Address by E. F. Scattergood, convention chairman. 
Introduction of National and Divisional Officers, authors and guests. 
Address by P. G. Lang, Jr., President of the American Welding Society. 


TUESDAY, MARCH 22—Conference Session—Morning 


N. F. Ward, chairman, University of California 

Lloyd Earl, vice-chairman, Consolidated Steel Corp. 

“Application and Proper Use of Hard Facing Materials,’ by DoN LLEWELLYN, Air 
Reduction Sales Co., New York. 

“Welding Cast Irons,” by Pror. GILBERT S. SCHALLER, University of Washington, Seattle. 

“Helping the Small Job Shop Welder,”’ by J. C. Gowtne, J. C. Gowing, Co., Los Angeles. 

“Welded Plate Construction for Machinery Bases and Substructors,”’ by RICHARD YOUNG, 
Bethlehem Steel Corp., Los Angeles. 


WEDNESDAY, MARCH 23—cConference Session—Morning 


C. M. Allen, chairman, L. A. Bureau of Power and Light. 

C. P. Sanders, vice-chairman, Western Pipe & Steel Co. 

Symposium on Large Welded Pipe for Water & Power Transmission. 

“Problems Connected with the Preparation of a Standard Code for the Construction of 
Large Welded Pipe,” by Dr. W. F. Duranp, Stanford University. 

Shop Fabrication of Large Diameter Steel Pipe,’ by L. M. MuFFLER, Consolidated Steel 
Corp., Los Angeles. 

“Mitigation of Corrosion in Steel Pipe Lines of the Colorado River Aqueduct,” by H. P. 
VaiL, The Metropolitan Water District of Southern California. 

Warner S. Hays, managing director, The American Welding Society, presiding. 

Memberships, Programs and Organization Problems of the Society and of the Sections 
will be discussed. 

(Continued on page A 18) 
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Pioneers in Industrial Secienee 


HISTORICAL DEVELOPMENT IN METAL 


® 
- 


oe 
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HS Burson 


- 


Irish American, born at Eddyville, Ky. Kelly first 
conceived the idea of the pneumatic process, or con- 
verter and experimented extensively from 1846 to 


1856. 


Kelly established priority of his claim over that 


of Bessemer in the U. S. Patent Office and in 1870 Kelly had little success getting financial support .. . 
his patent was renewed Prominent men of his time were skeptical of this new 


Steel, once scarce and costly, soon became plentiful 
and by comparison inexpensive ... . 
(A new method was born.) 


Because he was an inventor and not a business man, 


way of making steel. 


THE ELECTRO ALLOYS COMPANY 


CASTINGS FOR HEAT CORROSION 
ELYRIA, OHIO 


MARCH, 1938 
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(A.W .S. Program Continued from page A 16) 


THURSDAY, MARCH 24—Conference Session—Morning 


Earl Gard, chairman, Union Oil Co. 

C. W. Roberts, vice-chairman, The Southwestern Engineering Co. 

“Design and Fabrication of High Temperature and High Pressure Piping,’ by F. C. 
FRANTZ, Midwest Piping and Supply Co., St. Louis. 

“Recognizing and Repairing W eaknesses in Existing Pressure Vessels,” by K. V. KING and 
F. T. PATTON, Standard Oil Co. of Calif., San Francisco. 

“Stainless Alloy Welded Plate and Castings in Corrosion Resisting Pressure Equipment,” 
by RANDOLPH SIMPSON, Electric Steel Foundry Co., Portland, Ore. 

"The Effect of Alloy Additions Upon the Welding Properties of the Chromium Steels,” 
by LEoNn C. Brsper, Carnegie Illinois Steel Co., Pittsburgh, Pa. 


7:00 P. M.—Dinner Dance, Biltmore Bowl, Biltmore Hotel 


FRIDAY, MARCH 25—Conference Session—Morning 


Joe Killian, chairman, A. M. Castle Co. 

H. C. Whittlesey, vice-chairman, Consulting Structural Engineer. 

"Design of Welded Connections in Building Construction,’ by PAUL JEFFERS, Consult- 
ing Structural Engineer, Los Angeles. 

"Resistance Welding Processes and Their Application,’ by STANLEY LEvYN, Acme Electric 
Welder Co. 

“Problems in Welding Light Gage Materials,” by J. J. BRUTON, Linde Air Products Co.., 
Los Angeles. 

“Spot Welding Aircraft Materials,’ by C. L. Htpert, Consolidated Aircraft Corp., San 
Diego. 
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S A PART of the Western Metal Congress, the 1938 Spring Meeting of the 

American Society of Mechanical Engineers has prepared the tentative tech- 
nical program reproduced below. The headquarters and meetings are sched- 
uled at the Hotel Biltmore, March 23 to 25. 


WEDNESDAY, MARCH 23 
Hydraulics—9:30 A.M. 


“Centrifugal Pumps for the Colorado Aqueduct,” by Pror. R. L. DAUGHERTY, professor 
of mechanical engineering, California Institute of Technology. 

“Cavitation of Centrifugal Pumps,’ by GrorGE F. WisLICENUS, RALPH M. WATSON, 
and I. J. KARASSIK, Worthington Pump & Machinery Co. 


Petroleum—9:30 A.M. 


“Problems in Modern Deep-Well Drilling,” by Ropert L. Keyes, Drilling Supt., The 
Texas Co. 
“Problems in Modern Deep-Well Pumping,” by C. J. CopEr ty, President, Kobe, Inc. 


Process Industries—9:30 A.M. 


“Pressure Pipe Thermometer Systems,” by L. G. BEAM and A. Nos eg, Bristol Co. 
“Pyrometers,” by R. L. GORBTZENBERGER and W. A. RoLNick, Brown Instrument Co. 


(Continued on page A 20) 
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al RUSTLESS IRON AND STEEL CORPORATION 





Pictured above is one of the eleven Brown Controllers installed in the past 4 

oar. The Brown Potentiometer Controller shown is controlling the tempera- Brown Instr 

ture of a billet heating furnace. Furnace temperatures are controlled at 1900 Paireaes noe . 
and 2300°F. for pericds of from three to five hours. 





Accurate temperature control of furnace operation is a funda- Se neem 
mental requisite in maintaining the highest standard of quality at nest races, severa a soot lak 
Rustless Iron and Steel Corporation, Baltimore, Md.—the ici Sa is 
country’s largest exclusive producers of stainless iron and steel. oe en cae OP are enn 

We are much pleased, but not at all surprised to receive this tn tintilline ines a hee ae 
letter of expressed satisfaction on dependable performance of i the maautucture of quality sears ome! tenants 
Brown Potentiometer Controllers. cmt ida t cs 

For indicating, recording and controlling temperatures in the WeOrs Of your instruments 
treatment of metals, progressive manufacturers and metallurgists Nvidia gia: 








who demand more precise temperature measurement and depend- 
able control of furnace operation are turning to Brown Poten- 
' tiometer Pyrometers in increasing numbers and have proved to 
their own satisfaction, the dependability, accuracy and ruggedness 
of Brown Potentiometer Controllers for heat treating processes. 





When you install Brown Potentiometer Pyrometers, you can rely on their precision—be confident of their dependability. Why not 
learn more about Brown Potentiometers—how they can aid you in simplifying heat treating processes. Catalog No. 1102 
.. . just off the press . . . describes in full detail, models and outstanding features of both electric and air-operated Brown Poten- 
tiometer Pyrometer Controllers. Write for a copy. THE BROWN INSTRUMENT COMPANY, a division of Minneapolis-Honeywell 
Regulator Co., 4517 Wayne Avenue, Philadelphia, Pa. Offices in all principal cities. Toronto, Canada: 117 Peter Street—Amsterdam- 
C, Holland: Wijdesteeg 4—London, England: 70 St. Thomas’ Street, S.E. 1. 


See our exhibit at the Western Metal Exposition—Booth E-190 


BROWN POTENTIOMETER CONTROLLERS 


and 


MINNEAPOLIS-HONEYWELL CONTROL SYSTEMS 


To Measure and Control is to Economize 
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Hydraulics—8:00 P.M. 


“Erosion of Impulse Wheel Needle Nozzles,” by Pror. TENort, of France. 
“Modern Turbine Governing,” by E. E. Woopwarp, Woodward Governor Co. 


Petroleum——8:00 P.M. 


“Design of Transmission Systems for Heavy Oil,’ by Fritz Karce, Union Oil Co. of 
California. 
“Modern Combustion Furnaces,” by ALBERT L. BAKER of the M. W. Kellogg Co. 


Management—S8:00 P.M. 


Subject To Be Announced, by A. C. GALBRAITH, vice-president, Union Oil Co. of 
California. 

“Scientific Management in the Light of Present Day Conditions,’ by Kinc HATHAWAY, 
Consulting engineer. 


Miscellaneous—8:00 P.M. 


“System Frequency Change from 50 to 60 Cycles,” by C. O. West, of the Bureau of 
Power and Light, City of Los Angeles. 

“Heat Transfer Research at University of Califoriia,’ by L. M. K. Bog ter, professor of 
mechanical engineering, University of California. 


THURSDAY, MARCH 24 


Hydraulics —9:36 4.M. 


“Kaplan Turbines at Bonneville,’ by P. L. Hestop, U. S. Engr. War Dept., and Mr 
Jessup, S. Morgan Smith Co. 
“Spillway Gates at Bonneville,” by E. R. MiLier, T.V.A. 


“The Technique of Burning Fuel Oil and Natural Gas,” by F. G. Putro, supt. of stean 
generation, Southern California Edison Co. 

“Combination Oil and Gas Burners,” by O. F. CAMPBELL, Combustion Engineer, Sinclai 
Refining Co. 


Aeronautics—9:30 A.M. 


“The Hydraulic Press at Douglas,” by HENRY E. GUERIN. 
“Dynamic Correlations between Vehicle and Superstructures,” by R. K, BERNHARD. 
"Maximum Economy in Air Transportation,” by CHARLES MCLELLAN. 


FRIDAY, MARCH 25 


Hydraulics—9:30 A.M. 


“Deep-W ell Pump Testing Laboratory at the University of California,” by R. G. Fotsom, 
University of California. 

"Hydraulic Jump in Slope Channels,” by B. A. BAKHMETFF and A. E. Matzke, Columbia 
University. 





Applied Mechanics—9:30 A.M. 


"A New Relationship for Use in Design of Machine Columns,” by Pror. W. H. CLappP, 
professor of mechanism and machine design, California Institute of Technology. 

“Fluid Problems of Ocean Circulation,’ by H. U. Sverprup, Director, Scripps Institute 
of Oceanography. 


Miscellaneous—9:30 A.M. 


“Mechanical Problems in Design of Diesel Tractors,” by C. G. A. RosEn, of the Cater- 
pillar Tractor Co. 
Mechanical Problems of the 200-In. Telescope,” by MICHAEL KARELITZ 


4 
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PYROMETER 


CONTROLLER 


for Electric 
Oil 
or Gas Fired 


HEAT 


Patent No. 1,861,929 
June 7, 1932, others pending 






The “Alnor” is a simplified Pyrometer Controller. There are no 
motors, no depressor bars, no contacts, no timed cycle. It is rugged and 
reliable, yet so positive that hairline control is obtained. 


The controlling action of this instrument utilizes fundamental radio 


principles. 
The pointer of the indicating pyrometer carries a small aluminum 
vane, likewise, two small vanes are rigidly mounted to the adjustable arm 
or target which sets the temperature control point. C C 


These vanes are the capacitive element of a radio iti iii Maia , 
frequency oscillator. ° 0 i ee ~ <i an 


When the temperature pointer with its vane approaches the target 
setting, the vanes of the pointer and the target inter-leave causing a 
sharp detuning which in turn actuates the relay and its power switch. 


Thus, the heating current if electric is shut off or in case of fuel 
fired operation, the fuel valve is closed partially or completely depending 
on the type of valve used. A red bull’s eye indicates whether the heat 
in the furnace is on or off. 








Write for more information 





THE WESTERN 
METAL CONGRESS 
LOS ANGELES 
MARCH 21-25 
1938 





ILLINOIS TESTING LABORATORIES, INC. 


425 No. LaSalle St. Chicago, III. 


TESTING ENGINEERS AND MANUFACTURERS FOR OVER 38 YEARS 
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LIST OF 


EXHIBITORS 


PPROXIMATELY 125 exhibitors have arranged for space 
at the Western Metal Exposition in the Pan-Pacific Audi- 
torium. They represent many branches of the iron, steel and metal 
industry. A tentative list, up to the time of going to press, 


— 


fi lows: 


& 


Abegg & Reinhold Co., Ltd. 
Air Reduction Sales Co. 
Alhambra Foundry Co. 
American Bridge Co. 
American Car & Foundry Co. 
American Gas Furnace Co. 


American Sheet & Tin Plate Co. 


American Steel & Wire Co. 
Armstrong-Blum Mfg. Co. 
Axelson Mfg. Co. 


~ 


Baker Oil 7 ool, Inc. 
Barnes Co., Inc., W. O. 
Bastian-Blessing Co. 
Bethlehem Steel Co. 
Bristol Co. 

Brown Instrument Co. 


Cc 


Campbell, Andrew C. 
Canfield Co., M. E. 
Carnegie-lllinois Steel Co. 
Clark Tructractor 

Climax Molybdenum Co. 
Coffing-Hoist Co. 

Columbia Steel Co. 
Continental Machine Spec. Inc. 
Cook Heat Treating Co. 
Crucible Steel Co. of America 
Cyclone Fence Co. 


Dept. of Water and Power 
Disston & Sons, Inc., Henry 
Dew Chemical Co. 


Ducommon Metals & Supply Co. 
du Pont de Nemours & Co., E. I. 


Eclipse Fuel Engineering Co. 
Electric Steel Foundry Co. 
Electro Metallurgical Co. 
Emsco Refractories Co. 


F 


Farrar Industrial Products Co. 
Fostoria Pressed Steel Co. 
Foxboro Co. 


General Electric Co. 
General Gas Light Co. 
General Metals Corp. 
Grob Brothers 
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Harnischfeger Corp. 
Harron, Ricard & Mccone 
Haynes-Stellite Co. 

Hevi Duty Electric Co. 


Illinois Testing Labs., Inc. 
International Nickel Co., Inc. 


J 


lensen Instrument Co. 
Jorgensen Co., Earle M. 


Kay-Brunner Steel Products, Inc. 
Kinney lron Works 
Knapp Co., James H. 


L 


Leeds & Northrup Co. 

Leitz, Inc., E. ° 
Lewis Shepard Co. 

Lincoln Electric Co. 

Lindberg Engineering Co. 
Linde Air Products Co. 

Los Angeles Steel Castings Co. 
Ludlum Steel Co. 

Lutkin Rule Co. 


Machinists’ Tool & Supply 
Marquette Mig. Co. 

Maxon Premix 

Metallizing Co. of America, Inc. 
METALS AND ALLOYS 

Meyer Machinery Co. 
Minneapolis-Honeywell Reg. Co. 
Moore Machinery Co. 


National Carbide Corp. 

National Engineering Co. 
National Twist Drill & Tool Co. 
National Tube Co. 

Natural Gas Burean 

Norton Co. 


Oakite Products, Inc. 


P 


Pacific Coast Gas Association 
Pacific Foundry Co. 

Pacific Gas Radiator Co. 
Pacific Metals Co. 


Pacific Scientific Corp. 
Pangborn Corp. 

Paramount Mfg. Co. 

Parker Appliance Co. 
Partlow Corp. 

Payne Furnace & Supply Co. 
Penton Publishing Co. 


Q 


Ouigley Co., Inc. 


Reeves Pulley Co. 
Reliance Regulator Co. 
Republic Steel Corp. 


Scully Steel Corp. 

Simplicity Engineering Co. 
Smith-Booth-U sher 

Snyder Fdry. Supply Co. 
Southern California Edison Co. 
Southwest Purchasing Agent Assox 
Spencer Turbine Co. 

Spindler & Sauppe 

Standard Oil Co. of Calif. 
Starrett Co., L. S. 

Steel Publications, Inc. 

Stoody Co. 

Stuart Oxygen Co. 

Sunnen Products Co. 

Surface Combustion Corp. 


T 


Tennessee Coal, Iron & Ry. Co. 
Thompson & Son Co., Henry G. 
Timken Roller Bearing Co. 

Toledo Pipe Threading Machine Co 
Tool Steels, Inc. 

Turco Products, Inc. 


Union Carbide Co. 
U. S. Spring & Bumper Co. 
U. S. Steel Corp. 


Vv 


Victor Equipment Co. 
Victor Welding Div. 


w 


Welding Engineer 

Western Machinery & Steel World 
Western Precipitation Co. 
Westinghouse Elec. & Mfg. Co. 

W heelco Instrument Co. 

Wilson Welder & Metals Co., Inc. 
Winter Bros. Co. 
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Highlights 


WRITTEN BY THE ABSTRACT SECTION 


EDITORS 


AND THE EDITORIAL STAFF 


Do you want to know what metallurgical engineers are saying, the world over? 


Look in the Current Metallurgical Abstracts. 


Here are some of the points cov- 


ered. by authors whose articles are abstracted in this issue. 





Hold Your Breath, There’s CO. In It 


Anderson reports (page MA 171 R 6) 
that a tiny amount of CO, in a nickel plat- 
ing solution causes brittle deposits — 
H.W.G. 


A New Divining Rod 


A couple of Russians (page MA 191 L 
3) prospect for copper by driving a pair 
of rods in the ground, applying some 110 
volts d.c., waiting a day, pulling up the 
cathode and inspecting it for copper de- 
posit. We understand that this method is 
also suitable for irritating angle-worms and 
making them come to the top. We are 
applying for a patent on a combination 
process by which copper-plated angle-worms 
ire produced. One copper-plated angle- 
worm will of course last all day. The color 
is not widely different from that of a 
healthy salmon-pink night-crawler, so the 
fish like them just as well—H.W.G. 


Welded Stainless Steel Pressure Vessels 


Stainless steel has provided industry 
h a material of high strength, able to 
ist corrosive attack. Welding has shown 
lf to be the ideal method for joining 
inless steel efficiently. This material and 
cess combined are of utmost value in 
construction of many pressure vessels. 
lideed were it not for them, many success- 
ful units in operation today never could 
ve been built. It is interesting to specu- 
on the retarding effect this might have 
hid on the chemical and food industries 
alone. 

At the beginning of the present century, 
strinless steels were practically unknown. 
Many of them are of much more recent 
origin. Yet today, a large tonnage of these 
stcels already is used for pressure vessels. 
Rapid as the progress has been, we are just 
embarking on a period of greatly increased 
consumption of these alloys. 

Welding likewise was almost unheard 
of 35 or 40 yrs. ago. Its phenomenal 
growth also has taken place almost entirely 
within the lifetime of the average adult of 
today. From primarily a repair tool, 
welding has become an important fabricat- 
ing method. The simultaneous development 
of stainless steels and welding may appear 
a rather strange coincidence, but it is cer- 
tainly a most fortunate one (page MA 164 
L 8) —E.V.D. : 


Crankshafts Improved in Fatigue Strength 


A novel method of improving the fatigue 
strength of automobile crankshafts is re- 
ported from Germany (page MA 177 R 
10). The results of experiments are 
Claimed to show that the reduction of 
Strength can be counteracted, with the 
Original endurance strength restored, if the 
surface close to the drilled places is com- 
pressed or hammered. This is believed to 
make the surface denser at this place and to 


Tt. the usual starting of fatigue cracks. 
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Continuous Hardness Testing 


A hardness testing machine has been de- 
veloped by Herbert (page MA 174 L 7) 
which records hardness as a function of 
time, i.e., progressive hardening is tested 
and recorded. For example, tests on an Al 
alloy, undergoing precipitation hardening, 
showed that the periodic fluctuations were 
superimposed on the general increase in 
hardness caused by precipitation. A loaded 
ball, free to rotate, is run over the sample 
being tested.—E.F.C 
Cleaning Steel and Its 
Fatigue Resistance 


As the result of an original research, 
Frye and Kehl (page MA 177 R 6) have 
found that, for the steel and blasting meth- 
ods used, the endurance limit of steel 
cleaned by sand blasting varied little with 
the three types of sand employed but did 
vary considerably with pressure and angle 
of blast. The fatigue strength obtained by 
any of the media used may be regarded as 
the resultant effects of two opposing surface 
effects, cold working and notching.—E.F.C. 


Seamless Tubes 


One of the most intricate of metallurgical 
processes, from the standpoint of deforma- 
tion effects, is the manufacture of seamless 
tubing. Kriiger (page MA 156 L 6) has 
studied the relation of wall thickness and 
amount and method of deformation to the 
annealing of iron and steel tubes. The 
report appears comprehensive and should 
be of great value.—F. P. P. 

Thickness of Electroplating 


Mesle’s chord method of determining the 
thickness of electrodeposits has been studied 
and extended by Blum and Brenner (page 
MA 172 L 2) at the Bureau of Standards. 
After applying the method to deposits of a 
variety of metals, they recommend it for use 
as a rapid shop method.—F.P.P. 
Metallurgical Espionage 


Loskiewicz's description (page MA 174 
L 7) of X-ray examination of brass ‘‘sport- 
ing’’ cartridges to determine what rolling 
and annealing practice was followed in 
producing them sounds interesting, but, 
with the present spy scare and all, makes us 
wonder just how sporting the whole thing 
will remain.—F.P.P. 


Electric Resistance and Solid Solutions 


Just why the electrical properties of 
metals vary over such a wide range, and 
particularly why a solid solution always 
has a disproportionately greater electric re- 
sistance than any single constituent, is a 
fascinating little question. Mott (page 
MA 184 R 4) offers an understandable ex- 
planation of current ideas, and accounts for 
the anomalous resistance increase during 
age hardening.—F.P.P. 


This development is discussed in two ar- 
ticles (pages MA 156 L 10 and MA 158 
R 8). The former is from a Swedish 


metallurgist who points out that flame hard- 
ening is a regular quench hardening and 
that no decarburization takes place. His 
experiments do not confirm some results 
published by English experimenters. He 
finds the carbon content to be the deciding 
factor. The other author, an American, 
in a descriptive article, declares that the 
acetylene torch is preferable to complete 
heating of the piece —E.F.C. 


“Incubation of Alloys” 


Under this rather unusual title Honda 
(page MA 158 R 9) declares that age 
hardening, in the case of Cu-Be and 
duralumin alloys, is not due to precipitation, 
as generally accepted, but to migration of 
solute atoms, resulting in uneven distribu- 
tion of solute prior to precipitation —E.F.C. 


Electroplating 


This month’s abstracts have references to 
a number of interesting applications of elec- 
troplating technique. Holt (page MA 171 
L 7) discusses the present status of the 
electrodeposition of W, and Cinamon 
(page MA 171 L 9) presents his methods 
of bringing rhodium into solution as a sul- 
phate or phosphate, the metal being inert 
and difficult to dissolve. Determination of 
the thickness of electroplated coatings is a 
live topic which is discussed by Mills and 
Marsh (page MA 172 L 4) and by a 
German writer (page MA 172 R 3). A 
magnetic tester for the thickness of plating, 
galvanizing, etc., which uses an electromag- 
netic method, is described (page MA 174 
L 2).—E.F.C. 


Rolling Steel High in Sulphur 


From a French source comes the state- 
ment (page MA 184 R 7) that steel with 
a sulphur content of over 0.4 per cent can 
be successfully rolled if Be is present. This 
is because Be forms inclusions with S in 
steel but detaches the sulphide from the 
grain boundaries. Examples cited are Fe- 
Ni-Be and Fe-Ni-Cr-Be alloys. The quan- 
tity of Be necessary is not mentioned in 
the abstract nor is the consideration of 
expense alluded to—E.F.C. 


Oxygen in Metals 


A rapid method of analyzing the amount 
of oxygen in a metal, by which a 1-gram 
sample is analyzed in less than 2 hrs., has 
been developed in Germany (page MA 183 
L 7). The accuracy of the method is 
checked by another method.—E.F.C. 


Fourdrinier Wire 


This is a subject about which very little 
has been written, particularly in this coun- 
try. Brown (page MA 185 L 10) presents 
a practical discussion of the selection and 
manufacture of this type of wire -—F.P.P. 


Inhibitors for Al 


Two abstracts on additions to corrosive 
solutions to inhibit their attack on Al ap- 
pear this month. Jenckel and Woltmann 
(page MA 188 L 2) present an intensive 
study of the effect of two groups of pyri- 
dine derivatives on the solution of Al by 
strong HCl, while Lichtenberg (page MA 
188 R 7) gives a comprehensive report on 
specific inhibitors for various acids and 
alkalis in contact with Al. Both articles 
are of unusual value because the inhibitors 
involved have been designated by their 
chemical rather than their trade names.— 
F.P.P. 


Spectrography 


For those who can read German, 
Schliessmann and Zanker’s comprehensive 
review (page MA 178 R 8) offers a wealth 
of information on the spectrographic analy- 
sis of steels —F.P.P. 
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AMERICA | 


The day begins, for the average Ameri- 
can, witha signal by an alarm clock made 
largely of steel. Next his shower, in a 
steel tub, under a steel showerhead fed 
by water from steel pipes. Then he dries 
himself on a towel made on steel looms, 
shaves with a steel razor in front of a mir- 
ror rolled between steel rolls, and dress- 
es for the day in clothes containing ap- 
proximately 110 pieces of steel. 


Then breakfast, cooked in steel pans 
on a steel stove, and perhaps including 
oranges from his steel refrigerator or 
mackerel from a steel can of tin plate. 


He steps into his steel automobile, 
drives to a steel-framed building, is 
whisked up in a steel elevator, sits in a 
modern steel chair at a steel desk, uses 
a telephone containing steel parts, and 
signs letters typed on a steel typewriter. 


Home again in his steel automobile, he 
sits beneath a lamp wired through steel 
conduit, and reads a magazine printed 
on steel presses. And then to bed--made 
comfortable by steel springs. 


For every one of these uses there must 
be a special steel, and Youngstown re- 
search finds for each product the steel 
best suited for its purpose. 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels 


General Offices- YOUNGSTOWN, OHIO 


Sheets - Plates - Pipe and Tubular Products 
Conduit - Tin Plate - Bars - Rods- Wire - Nails 
Unions - Tie Plates and Spikes 25-5A 





EDITORIAL 


lndium, Cadmium and Silver in Bearings 


At high bearing temperatures babbitt bearings are prone 
to crack up in automotive service, a type of failure generally 
rmed ‘‘fatigue cracking,’ though there is far from com- 
lete agreement as to the exact nature of the applied stress 
flexure that enters. The car makers whose bearings ran 

o hot when the engines were brought up to present day 
iorse power had two ways of licking the problem, better 
ngine cooling, by longer water jackets, etc., or finding a 

aring that would stand higher operating temperature. 
some tried both together. 

In general, most cars have so improved the cooling and 

odified the design that babbitt is still used. Some, that 

layed improving the cooling to the necessary extent, went 

» the cadmium-base alloys, Cd-Ag-Cu, Cd-Ni, Cu-Pb or 
Cu-Sn-Pb, the latter two with high lead. 

The Cd-base alloys proved to have excellent bearing 
properties, though in turn they are a bit fussy about need- 
ng to be melted under the proper flux, and in bonding to 
the bearing back. These factors were gotten under con- 
trol, when it was found that in the engines that ran hot, 
the Cd-base, and to a somewhat lesser degree, the high-Pb- 
Cu were corroded by products formed by oxidation in serv- 
ice Of a good many lubricating oils that, till this trouble 
cropped up, were considered very good lubricants, and 
which did not attack babbitt. The Cu-Pb is a mean thing 
to make and is subject to corrosion, while the addition of 
enough Sn makes the alloy proof against corrosion, but in- 
troduces dangers of scoring the shaft. 

Then followed a hectic time for the oil companies, who 
worked night and day to find addition agents that would 
give all the other desirable qualities to lubricating oils and 
avoid corrosion. There was considerable success in this 
line but, by the time it would have been feasible to put 
such oils on the market all over the country, most of the 
cars that had been running hot were redesigned for better 
cooling, so that the models so designed were not troubled 
with corrosion anyhow since corrosion of Cd-base and of 


high-Pb bearings is slight until something like 240 deg. F. 
is reached. 
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The use of Cd in bearings so enlarged the demand for 
Cd that the supply was inadequate and prices skyrocketed. 
This made some cars, that were using Cd, go back to bab- 
bitt as soon as it was evident that the better cooling kept 
the temperature down where cracking was avoided. How- 
ever, the Cd-base bearing could stand heavier duty than the 
babbitt, so it was retained as the floating bushing in a car 
that runs very cool. That is, Cd is by no means out of the 
picture. 

There are some reasons why automotive designers may 
wish to have their engines run hotter than is present-day 
practice, though other factors than bearings do set an upper 
limit not so very far above the temperature at which cor- 
rosion of Cd bearings becomes appreciable. There are also 
reasons why oils that may corrode then should not be en- 
tirely abandoned. Moreover, it is always desirable to 
know how to remove a stumbling block should some future 
advance be stopped by it, even though a path has been 
swamped out around it for the present. 

Hence, the paper by Smart at the February A.I.M.E. 
meeting on ‘‘Indium-Treated Bearing Metals” is of consid- 
erable interest. Smart reports that Cd-base bearings plated 
with In and heated to diffuse the In into the surface give 
an In-rich surface that defeats the corrosive attack of the 
corrosive oils at high bearing temperatures, and still pre- 
serves the bearing properties of the Cd alloys. Many other 
additions were tried but In was the only one that stopped 
corrosion without injuring some other necessary property. 
The value of In was established on bearings cast from Cd- 
base alloys with In added. These completely withstood 
corrosive service. Such a lining showed some bonding 
difficulties and, to avoid these as well as to use only the 
minimum amount of In, plating on a thin coat of In (0.25 
to 0.50 per cent by weight of the Cd lining) and diffusing 
this by a 2-hr. treatment at 340 deg. F. was adopted. This 
avoided injury to the bond. In a comparative corrosion 
test the weight-losses in grams per sq. in. of bearing surface 
were: 


Untreated Cd-Ag-Cu ... ' ee ace 
Cu Pb ed a ie. de dca ey 
In-treated Cd-Ag-Cu ................ 0.001 


It was also indicated that Cu-Pb could be similarly pro- 
tected by In. The In-treated Cd bearings in a full-throttle 
engine test, ran 120 hrs. without corrosion in bad oil, and 
before starting to show fatigue cracks, while babbitt would 
stand but 60 hrs. before cracking. That is, the Cd bearing 
does not seem to be mechanically injured by the In. This 
work of Smart’s seems to lift the ceiling of the Cd bear- 
ings. Incidentally, it is interesting to note that some of 
Bridgman’s work on properties at high pressures shows In 
itself to be outstanding for frictional properties. 

In the aircraft industry engine cooling is such that cor- 
rosion doesn’t enter in, but the pressures are high, partic- 
ularly in a power dive, so that babbitt, Cu-Pb without tin, 
and the Cd-base alloys are not quite sufficiently resistant to 
flow to serve nicely in the highest powered engines. Cu- 
Pb, strengthened with a little Sn, is usually resorted to, but 
doesn’t quite satisfy. Pure Ag bearings seem to be coming 
in for such super-duty. The great resistance of Ag to 
seizure and to flow at very high pressures, together with its 
retention of properties at high temperatures, and its re- 
sistance to corrosion, indicates that when there arises an 
extra severe duty or a need for so small a bearing that older 


(Continued on page 62) 
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Ryerson certifies to the known uniform high quality of 
all steels in stock. To assure satisfactory heat treatment 
response and year after year uniformity in the Alloy 
Steels, a new unique plan has been developed. Whole 
heats of each alloy are selected—heats that will give the 
best general results under heat treatment. They are then 
tested for heat treatment response and data sheets are 
prepared. Complete information (chemical and physical 
analysis, grain size, cleanliness rating, and the results of 
heat treatment tests) is sent with every shipment—a serv- 
ice never before attempted by any steel service company. 


Let us tell you the complete story of Ryerson Certified 
Steels. Write for booklet N2. 


Joseph T. Ryerson & Son, Inc. 


Plants at: Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, 
Buffalo, Boston, Philadelphia, Jersey City. 


RYERSON STE 





| Service Never 
Before Attempted... 






When Ryerson Certified Alloy Steels are 
placed in stock, special data sheets are pre- 
pared. The one above is for the higher carbon 
steels. The chart shows actual heat treatment 
results. The heat treater knows exactly what 
is in the alloy and exactly how to treat it for 
the best results. 
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NOW 85,000 KW-, 


IN AJAX-NORTHRUP FURNACES AND HEATERS 



























The curve on this page shows 
the growth in KW of Ajax- . 
Northrup Furnaces installed all " \ 
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rs 


over the world during the past 


ten years. 


USED FOR MELTING ...... 
SURFACE HARDENING..... 
LOCALIZED HEATING FOR 


FORGING . . . CONTINUOUS 
HEAT TREATING... BRAZING 
» 


AJAX MELTING FURNACES PROVIDE: Speed, uniformity, 


low metal losses, quick changes from one alloy to another—and 


ASSOCIATE controlled stirring during the melt. 
COMPANIES 
The Ajax Metal Co. AJAX HEATING FURNACES PROVIDE: Speed, close temperature 
Non-ferrous Ingot Metal ‘ > “ , 
te Glades ee control, absence of scale in forging, zone hardening and a score of appli- 
Ajax Electric Furnace cations that save time, materials and rejects. 
Corporation 
“Salem Ajax Furnaces produce better results at a lower total manufacturing cost 
Ajax Electric Co., Inc. per piece or per pound. Users in most cases report that the cost of current 
Ajax-Hultgren Salt Bath . “Bay he . 
Furnace and Resistance is negligible in view of the results obtained. 


Type Electric Furnaces for 
all heat treatina operations. 
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ANNUAL OPEN-HEARTH CONFERENCE 


(Continued from page A 8) basing lime charge on the silicon in the metallic charge? 

2. How can a good run-off slag be insured? 8. Foaming slags—cause and control. 

3. Can iron oxide be removed from the steel through a decrease Slag Composition 
of the FeO in the slag? 

4, What is the best lime-silica ratio in finishing slag for—(a) Low 1. What is the best chemical composition for—(a) Eliminating 
carbon strip steel; (b) High carbon steels; (c) Forging sulphur and phosphorus; (b) Retaining high residual man- 
steels. ganese with low carbon. 

5. What are the desired types of finishing slags (i.e. basicity, vis- 2. What effect has the major slag constituents on viscosity ?—(a) 
cosity, iron oxide content, temperature) for—(a) Low Is there an abrupt change in slag viscosity at about 20 
carbon rimming steels, under 0.10 per cent carbon; (b) per cent SiO.? (b) Other factors influencing viscosity 
Killed steels 0.10 to 0.20 per cent carbon. and how controlled. 

6. How do desired finishing slags affect deoxidation practice of 3. What is the effect of the following factors on refining speed, 
low carbon rimming steel? Killed steel? 0.10 to 0.20 rate of carbon drop, resulting live steel quality of—(a) 
per cent carbon. Slag viscosity; (b) Basicity; (c) FeO; (d) Temperature; 

7. How closely can the final slag composition be controlled by (e) Kind of limestone; (f) Volume. 


Conference of the Blast Furnace Committee 





CCORDING to Ralph H. Sweetser, of Stuart, James & Cooke, Inc., 17 Bat- 

tery Place, New York, Chairman of the Blast Furnace and Raw Materials 
Committee, three sessions of the committee have been planned: On Construc- 
tion and Operation, on Sintering of Iron Ores, and on Desulphurization of Pig 
Iron. 

The feature day is Thursday, April 21, when the blast furnace and open- 
hearth men meet together and discuss quality of steel-making pig iron under 
the lead of a group of listed questions, given in detail in one of the programs. 
Mr. Sweetser says that he considers this plan, inaugurated at the annual confer- 
ence in Birmingham, Ala. last year, ‘‘as one of the most important steps in 
steel practice. It should lead to some real constructive research work at somc 
integrated steel plant.” 

The subject of carbon in basic pig iron will be further discussed—''a sub 
ject that has too long been taboo with makers and users alike.” 

RALPH H. SWEETSER (Continued on page A 12) 











LIQUITOL 


For GREY IRON CASTINGS—STEEL CASTINGS—SPECIAL STEEL CASTINGS 


A material which is odorless, easy to apply creating an 
exothermic action which holds metal liquid for a longer period 
of time. 


Reduces piping, increases yield. 


Guaranteed against metal contamination and carbon pick-up. 


SPEEDY MOISTURE TESTER 


The only instrument which will permit actual con- 
trol of sand moisture on system or at muller. 
Determinations can be made in thirty-five seconds 
by unskilled hands at a very low cost. 


References from constant users of all our 
products gladly submitted. Write for literature. 


THE ALPHA-LUX COMPANY, INC. 


192 Front St. - - - New York City 
PLANTS: Philadelphia, Pa.—Cicero, IIl. 
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Next time you visit one of the newer sheet 
mills, look for the Kemp Atmos-Gas Producer. 
You may not find it, BUT THE CHANCES ARE 
YOU WILL. More and more quality producers 
are turning to this Kemp equipment for bright 
annealing...so much so it's definitely a TREND. 
Why? Perhaps because this complete, compact, continuous, automatic Atmos- 
Gas Producer gives results heretofore not obtainable. Better look into this Kemp 
story. There’s something to it. A new descriptive folder and Special Bulletin 
M101.6 will give you details. Address The C. M. Kemp Mig. Co., at 405 
E. Oliver St., Baltimore, Md. or Oliver Building, Pittsburgh, Pa. 


KEMP of BALTIMORE 
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ANNUAL OPEN-HEARTH CONFERENCE 


Tentative Program of the Blast Furnace Conference 


WEDNESDAY, APRIL 20—DMorning Session 
Blast Furnace Construction and Operation 


R. H. Sweetser, chairman and R. C. Allen, vice-chairman. 


“Pressure Operation of the Pig Iron Blast Furnace and the 
Problem of Solution Loss,’ by Julian M. Avery, Arthur D. 
Little, Inc., New York. 


“The Single Downcomer in Blast Furnace Construction,’ by 
George B. Garrett, Arthur G. McKee Co., Cleveland. 


Welcoming Luncheon with Open-Hearth Committee. 


“The Development of the Iron and Steel Industry on the 
Niagara Frontier,” by W. A. James, chief engineer, Bethlehem 
Lackawanna Plant. 


Afternoon Session 
Desulphurization of Pig Iron 


H. C. Hilton, chairman and Roy A. Lindgren, vice-chairman. 


“Outline of Fundamentals Underlying the Reactions of Alkali 
Slags in Desulphurizing Molten Pig Iron,” by G. S. Evans, 
metallurgist, The Mathieson Alkali Works, Inc., New York. 


“Foreign Developments in Desulphurization with Soda Ash,’ 
by George W. Vreeland, H. A. Brassert & Co., Chicago. 


“Desulphurization Outside the Blast Furnace,’ by P. E. Henry, 
Cie de Mokta-el-Hadid, Paris, France. 


THURSDAY, APRIL 21—Morning Session 


Joint Session—Open-Hearth and Blast 
Furnace Conference 


Quality of Pig Iron for the Open-Hearth 


L. F. Reinartz and William A. Haven, co-chairmen. 


Discussion questions listed on open-hearth program. 


Luncheon Meeting—Blast Furnace 
Executive Committee 


Afternoon Session 


Visit to the Lackawanna Plant of the Bethlehem Steel Co. 


FRIDAY, APRIL 22—Morning Session 
Sintering 
F. A. Jordan, chairman and W. H. Nash, vice-chairman. 


“Sintering of Iron Ores,” by John E. Greenawalt, consulting 
engineer, New York. 
& 
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3 Hundreds of Installations 
Rian Their Superiority Over Other 
Insulators and Heavy Refractories 


Send for Bulletin 328 MA 
UIG LE COMPANY, INC. 

56 W. 45 ST., NEW YORK, N. Y. 
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ANNUAL OPEN-HEARTH CONFERENCE 





Foreword by L. F. Reinartz 


Chairman of the O pen-Hearth Committee 


N April 20, 21, and 22, 1938, the Twenty-first National Coaference of the 

Open-Hearth and Blast Furnace Committees of the A:nerican Institute of 

Mining and Metallurgical Engineers will be held in the Statler Hotel, Buffalo, 
N.S 

Last year these committees met in Birmingham, Ala. Although far out 
of the beaten path, a record number of members and friends attended that con- 
ference. Everyone who made that trip enjoyed the hospitality of the south, 
as demonstrated to the committee by the Republic Steel and Tennessee Coal & 
Iron corporations, and the Chamber of Commerce of Birmingham. In addition, 
many worthwhile subjects of interest and value were discussed at the various 
conferences, 

This year, again, another helpful and interesting program has been devel- 
oped to bring to the surface for discussion pertinent questions which open- 
hearth men will want to have answered. A list of these questions is found in 
the tentative program on following pages. Men from as far west as Kansas 
City, Mo., as far south as Birmingham, Ala., as far east as Delaware, and sey - 
eral representatives from Canadian and Nova Scotia plants will attend. 

L. F. REINARTZ At past conferences open-hearth men have discussed their practices freely 

Chairman with each other. Subjects such as the popular slag control questions, furnace 
construction hints, operating and fuel problems, and refractory uses will be 
discussed. At the conferences operating men may secure many practical sug- 
gestions as a result of these discussions. Before and after the sessions, many 
imaginary tons of high quality steels are made during the story-swapping ses- 
sions around the dinner table, or in the lobbies and rooms of the hotel. During 
these conferences lasting friends have been made among open-hearth men. 
These contacts have been worth many dollars to the companies represented by 
the operating and metallurgical men in attendance. 

On April 21 a joint session will be held by the open-hearth and blast fur- 
nace committees under the able guidance of W. A. Haven, vice president of the 
Arthur G. McKee Co. At this conference many questions of vital interest to 
these two groups will be presented for consideration. Every indication points to 
a lively and worthwhile session, 

During the afternoon of Thursday, April 21, the members of the joint 
committee will be guests of the Lackawanna Works of the Bethlehem Steel 
Corp. The group will see not only a modern open-hearth department, but also 
up-to-date wide hot and cold strip mills. 

In the evening the popular fellowship banquet will be held. At this din- 
ner a speaker of national repute will make a short address. No one will want 
to miss this friendly party of steel men. 

During the year five local sections of the Open-Hearth Committee have been 
busy. Steel pourers, melters, stock foremen have sat shoulder to shoulder with 
superintendents, metallurgists and managers, and discussed subjects of great 
practical benefit to all of them. Every open-hearth operating man and every 
steel plant metallurgist who can find the time and necessary resources will be in 
attendance. 








Crype_E. WILLIAMS 
Secretary 


(Continued on page A 8) 
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WEDNESDAY, APRIL 20—Morning Session 


Opening Address—L. F. Reinartz, General Chairman, Open-Hearth 
Committee. 


1. Removal of slag from slag pockets. 
(a) CO, bombs for breaking up slag. What advantage? 
(b) Labor saving devices for tearing down and rebuilding 
furnaces. 
2. Some tests showing temperature gradients in open-hearth bottoms. 
(a) What improvements made in installing new bottoms? 
(b) Best kind of magnesite for furnace bottom repairs. (Aus- 
trian, Canadian, Washington, Seawater, Thomasite) 
Grain size control as in manufacture of brick. 
(c) Use of Olivine for furnace repairs. 
(d) Maintenance of bottom. 
3. Welded construction in the Open-Hearth Department. 
(a) Comparison—welded vs. cast steel mold cars. 
(b) Comparison—welded vs. cast steel charging cars. 
(c) Have welded ladles proved a success? 


Equipment 


. Is it worthwhile to use a hood on a hot metal ladle? 

. What use being made of carbometers? 

. Can turbidimeters be successfully used to determine iron oxide 

in steel before tapping? 

4. Determination of steel temperature before tapping. 

5. What success in using roof temperature controls? 

6. Has automatic fuel-air ratio control shown a fuel saving? Has 
furnace pressure control lowered life of front, back walls 
or roof? 

7. What success in using archless water-cooled door frame? 

8. What success using cement gun to patch front walls.? 


Pit Practice 


1. Have any operators used Lunkerite or Lapix for hot top 
covering? 

2. What effect has width to thickness of ingot on final surface 
rejection of strip geomet? 

3. What relation exists between pouring temperature and ingot 
structure Effect of mold size. (a) Low carbon steel; 
(b) High carbon steel. 

4. Maintenance of tap holes and steel runners. 

5. Any one using other than conventional ladle brick for ladle 
lining. 

6. Mold and stool design. 

7. Mold conditioning. 


wn 


Afternoon Session 
Steel Making—Open Steel 


1. Gases in rimming steel. 
2. Ingot structure—rimming steel. 
3. Deoxidizers: 
(a) What per cent of total aluminum added to a strip steel 
heat should go into the ladle? 
(b) Is ferrotitanium used in making live strip steel? 
4. Ferromanganese: 
(a) Preferred percentage of ferromanganese in hot strip steel ? 
Cold strip steel? 
(b) Should ferromanganese be added in the furnace or ladle or 
both (especially for tin bar). 
(1) Is manganese loss excessive in molybdenum heats ? 
(c) Effect of slag composition on manganese recovering in the 
ladle. 
5. What causes snaix in low carbon steel slabs ? 
(a) Openhearth irregularities ? 
(b) Soaking pit heating? 
(c) Effect of copper and tin, individually or together. 
6. Report of Battelle Memorial Institute on contamination of scrap 
—How can we control it? 
7. Limestone: 
(a) Effect of chemical and physical characteristics on ease of 
going into solution. 
(b) Minimum per cent of limestone necessary for quality. 
(1) Hot reduced steel. 
(2) Cold reduced steel. 
(3) Killed steel. 
(c) Full quota limestone charge vs. small percentage of lime- 
stone charge and adding later in heat. 
(d) Does a shallow bath (30 in. or less) require more or less 
limestone than a deeper bath. 
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ANNUAL OPEN-HEARTH CONFERENCE 


Tentative Program — Open-Hearth Conference 


Steel Making—Killed and 
Semi-Killed Steel 


1. Grain size: 
(a) Is grain size more or less important now? 
(b) What new methods to control grain size? 
(c) Will titanium decrease duplex structure? What effect 
on surfaces ? 
(d) What new multiple deoxidizers available? 
. Chipping Cost: 
(a) Effect of residual manganese on quality of killed steel— 
cost of chipping. 
(b) Effect of residual elements such as Ni, Cu, Cr, etc., on 
physical properties of killed steel. 
3. What is the most desirable silicon specification for best rolling 
of semi-killed low carbon steel ? 
4. Use of nodulized carbon as a recarburizer. 


5. Hot tops—Harbison- Walker. 


nN 


THURSDAY, APRIL 21—Morning Session 


Blast Furnace and Open 
Hearth Joint Session 


1. Effects of abnormal blast furnace practices upon open-hearth 
operations. 
(a) Use of large quantities of scrap in blast furnace burden. 
(b) Use of poor quality coke. 
(c) Slow blowing. 
(d) Irregular movement of furnaces. 
. Effects of certain chemical and physical characteristics of pig 
iron upon open-hearth practice. 
(a) Phosphorus content. 
(b) Carbon content—total and graphitic. 
(c) Sulphur content. 
. Desulphurization of hot metal with soda ash. 
(a) Advantages and disadvantages in blast furnace operations. 
(b) Advantages and disadvantages in open-hearth operations. 
4. What are the preferred composition limitations of hot metal for: 
(a) Killed steel. 
(b) Strip steel. 
5. What special tests on pig iron, if any, would be justifiable fox 
the purpose of improving open-hearth practice. 
(a) Determination of temperature of hot metal. 
(b) Per cent of iron oxide in blast furnace slag. 
(c) Compression, tensile or other physical or additional chem- 
ical tests. 


N 


Ww 


Afternoon Session 
Trip through the Lackawanna Plant of the Bethlehem Steel Co 


FRIDAY, APRIL 22——Morning Session 
Furnace Construction and Design 


. New features incorporated in new furnaces. 

Use of basic brick or special refractories. 

Checkers: Advantages—Bailey type, drain type, multiple type 
checkers, suspended arches. 

Insulation above floor level. 

Automatic reversals—are they successful ? 

. Natural gas—side vs. end ring. 


Fuel Consumption 


1. Discussion of thermal problems in the open-hearth practice. 
2. Report on fuel record prepared in the Cincinnati district. 
3. Best method to charge an open-hearth furnace for most efficient 
melting: 
High pig iron charge. 
Low pig iron charge. 
4. Oxygen recording instrument waste gases—How efficient? 


Aye YN 


Afternoon Session 
Slag Control in the Basic Open Hearth 


Slag Control 


1. Sampling of open-hearth bath. 
(a) Success usual slag control. 
(b) Success viscosity test control. 


(Continued on page A10) 


METALS AND ALLOYS 





Highlights 


WRITTEN BY THE ABSTRACT SECTION 


EDITORS 


Do you want to know what metallurgical engineers are saying, the world over? 


Look in the Current Metallurgical Abstracts. 


AND THE EDITORIAL STAFF 


Here are some of the points cov- 


ered by authors whose articles are abstracted in this issue. 





Oxyacetylene Cutting Research 


While considerable research on oxyacety- 
lene cutting has been done, much of this 
is of an industrial rather than a fundamental 
nature. Additional research, particularly of 
the latter type, might easily give very fruit- 
ful results. The extremely wide use en- 
joyed by oxyacetylene cutting today would 
appear to amply justify such research. 

In spite of its ease of application, oxy- 
acetylene cutting is not a simple, but a very 
complex process. Many variables are in- 
volved, such as speed of cutting, size and 
type of cutting tip, gas pressures, thickness, 

mposition, surface condition and tem- 

ature of material being cut, and quality 
cut desired. Obviously, the preparation 
of specifications for proper set-up for each 
idition requires considerable experiment- 

z and research. 

In this process the actual cutting is per- 

med by an oxygen jet which issues 

ough the center hole in the cutting tip 
| oxidizes the steel. It is essential that 
jet be closely controlled and that it be 
aight and retain the cross section of the 
rifice after leaving the tip. Otherwise the 
ts will not have parallel walls, sharp top 
| bottom edges, or be narrow and ac- 
rate. Therefore, studies of cutting oxygen 
ts and the types of orifices that provide 

s most suitable for oxyacetylene cutting 

very worthwhile, though difficult (page 
MA 234 R 2).—E.V.D. 


Going the Pied Piper One Better 


Newspaper science editors will be de- 
lighted to learn that science (page MA 218 
k 4) has gone the Pied Piper of Hamelin 
one better, in using ultra-sound waves to 
coax minerals to rise from the bottom of 
floation machines.—J.G.A. 


Pinholes in Aluminum Castings 


Hall (page MA 221 L 2) concludes that 
a trace of alkali metal, introduced through 
the use of alkali chlorides or fluorides, in a 
fashion analogous to the “modification” of 
Al-Si alloys, not only increases the fluidity 
of the metal but also avoids pinholing. 
Tinting of the surface of the gates and 
risers through oxidation is taken as evidence 
of an alkali metal content that will prevent 
pinholes—H.W.G. 


Silver-lead 


According to Ricard (page MA 256 R 
10) a Pb alloy containing een a trace to 
5 per cent Ag with 0.25 to 1 per cent Cu 
or Ni makes a bearing metal resistant to 
galling. This sort of alloy has been con- 
sidered a usable solder which in the liquid 
State will adhere to a clean surface to be 
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soldered. The non-galling property would 
indicate just the reverse in the solid state. 


—H.W.G. 


Duplexing Cast Iron 


Lunt (page MA 222 R 5) advocates 
duplexing of cast iron for refining and 


superheating to produce high test castings. 
—H.W.G. 


Biology and Metallurgy 


On first thought, it would seem that the 
two sciences have no points in common, 
whatsoever. It is somewhat startling to 
learn that a fungus can grow and flourish 
in a copper sulphate plating solution, to the 
detriment of the quality of the plating ob- 
tained from such a bath (page MA 236 R 
2). Another important case reported is an 
anodic form of bacteria which may exist in 
certain soils and by the evolution of hydro- 
gen sulphide exert an important influence 
in the corrosion of metals.—H.S.R. 


Mechanism of Nitride Hardening 


There have been many incompletely un- 
derstood phenomena in the hardening of 
steels by nitriding. Likewise, difficulties 
have been encountered in nitriding certain 
austenitic steels. Fisher and Shaw (page 
MA 226 R 8) present additional informa- 
tion on the mechanism of nitride hardening, 
while Jones (page MA 226 R 5) presents 
further data on nitrogen hardening of high- 
Cr and austenitic steels. The latter also 
discusses the mechanism of hardness in 
nitrided steels —O.E.H. 


Ersatz 


In the present German drive for economy 
in use of foreign raw materials they are 
learning some things that American metal- 
lurgists have known and utilized for quite 
some time. Pomp and Hempel (page MA 
249 R 3) find that 3.5 per cent Ni steel can 
often be substituted for by 1.5 per cent Ni 
plus some Cr and Mo, while Houdremont 
and Schrader (page MA 250 R 1) redis- 
cover that Mo works in, and goes further 
than W, in high speed steel —H.W.G. 


Hot Stuff 


Hotta {page MA 250 R 9) hot squeezes 
(1200° C.) cast high speed tools and al- 
leges that they are harder and cut better.— 
H.W.G. 


Cavitation 


Vater (page MA 254 R 2) claims that 
attack under cavitation conditions is in- 
versely proportional to tensile strength, by a 
straight line relationship —H.W.G. 





Corrosion 


Many varieties of corrosive conditions 
are listed by Bengough and Wormwell 
(page MA 254 L 3). They don’t approve 
of lumping a lot of factors together under 
the name of differential aeration, which 
has long been a convenient scapegoat.— 
H.W.G. 


Devised Tests 


According to The Engineer, a firm mak- 
ing a product for corrosion-prevention has 
“devised a test to show the efficacy of its 
product” (page MA 254 R 4). That isn't 
the first case on record —H.W.G. 


Ding-dong-bell 


“A foreign atom in an interstice of the 
parent lattice oscillates at the bottom of a 
potential energy well,” say Dorn and Hard- 
er (page MA 245 L 2). Reminds us of nurs- 
ery days and pussy-in-the-well. If Johnny 
Stout should pull the atom out with the well- 
rope, we suppose that would be rapid dif- 
fusion. We have a good mental picture of 
the cat and the well. Wish the physicists 
would enable us to visualize the stuff they 
talk about as well as Mother Goose handled 
her subjects —H.W.G. 


Cobalt 


Why all the excitement about cobalt? 
Koster and co-workers (page MA 245 R 4) 
and Hashimoto (page MA 245 R 2) simul- 
taneously study the effects of other elements 


on the transformation temperatures of Co.— 
H.W.G. 


Take Your Choice 


Kramer (page MA 246 L 1), says all 
metals become amorphous at low enough 
temperatures and that amorphous metals are 
good insulators, which is somewhat confus- 
ing, since we thought that at a low enough 
temperature most metals become super-con- 
ducting. Then along comes Wright (page 
MA 246 L 10) to say that the change from 
so-called amorphous to true crystalline struc- 
ture is just spitting out gas—H.W.G. 


Steam Lubrication 


Thompson (page MA 223 L 9) says 
that in wire drawing, very hot water serves 
as a lubricant. If the water is almost at the 
boiling point, the heat generated in the die 
should vaporize the water film’ and separate 
the die and the wire by a gas film. Won- 
der if a similar stunt would work in other 
types of lubrication—H.W.G. 


Oxide Anodes 


A couple of Russians (page MA 219 L 
6) suggest electrolysis of cryolite bath for 
production of Al with anodes made of metal 
oxides, which doesn’t make good sense to 
us. How can the oxide be kept from dis- 
solving in the cryolite and contaminating 
the Al? If the bath doesn't wet the oxide 
enough to dissolve it, there should be con- 


tinuous anode effect and high voltage drop. 
—H.W.G. 


Yes, Steel Has a Yield Point 


The argument that the yield point jog 
in mild steel is a phenomenon ascribable to 
the testing machine rather than the steel is 
appraised by Kirsch as all hooey (page MA 
241 R 6) —H.W.G. 
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FINISH ahd, | 


— measure of versatility 


The ability to take a finish easily and economically is a big factor 
when it comes to selecting materials for manufactured products. 
Beauty in design, color, and texture is so important today in winning 
sales, that the metals which are versatile in taking popular finishes 
are favored in metallurgists’ and designers’ specifications. 

The ZINC Die Casting Alloys can take commercially almost any 
known type of finish—electrodeposits, lacquers, paints, baking 
enamels, plastic coatings, or decalcomanias. Further, because of the 
satin-smooth surface and precise detail of ZINC Alloy Die Cast 
parts ‘as cast’, a minimum of preparation for the application of 
finishes is required. 

Note the variety of finishes on the familiar Die Cast ZINC Alloy 
items illustrated. Consider FINISH-ability along with durability, 
castability, and economy the next time you specify materials for 
your product. 


THE NEW JERSEY ZINC COMPANY 


160 FRONT STREET NEW YORK, N. Y. 


PHYSICAL AND 
FABRICATING PROPERTIES J 


of a material determine its usefulness 
This is No. 5 in a series of advertised 
ments interpreting the properties of the 


ZINC ALLOYS used for DIE (ASTIN 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (cstrct.,) ZINC 
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EDITORIAL 


Structural Films 


The film of corrosion product, formed on a hypoid gear 
by extreme pressure lubricants, which serves to prevent 
metallic contact, is now considered by engineers as a def- 
inite structural part of the gear. Without it, the gear will 
wear useless in a inile. 

If this same attitude of acceptance of the concept of 
structural films were applied to other cases, we might do 
clearer thinking in other lines. 

Corrosion resistance generally results when the alloy has 
such a composition that, in the environment of service, a 
layer of corrosion product is built up at such a rate that it 
sticks to the metal and forms a membrane of a horny type. 
If this film has no porosity and no weakness at the grain 
boundaries of the underlying metal, (or if the pores be- 
come clogged by other types of corrosion products that 
would not adhere if they were not plugged into the holes), 
corrosion resistance may become complete. The films 
formed by chromate and similar treatments or by anodic 
oxidation of aluminum, for example, differentiate from 
other protective films chiefly in that it is more obvious that 
the environment must be adjusted in order to produce 
them. 

The films formed on heat-resistant alloys and resistors 
are similarly produced by reaction of oxygen with the metal 
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to form a thin horny film. Actually it is the behavior of 
this film rather than that of the metal with which we are 
concerned in many varieties of corrosion; any old alloy 
would do if a perfect film could be formed on it. The 
alloys that make perfect resistant films of their own accord 
in the usual environment of service have the advantage that 
external mechanical injury that ruptures the film is com- 
pensated for by the automatic formation of a new film on 
the bare spot, which repairs the damage. 

In frictional wear of mating parts, the building up of a 
smooth, adherent and seizure-preventing film, quite gen- 
erally accompanies good wear resistance. An explanation 
for the effect of tin or cadmium coatings on pistons or of 
using bronze or silver inserts in piston rings may be the 
provision of a temporary film while the natural film of 
oxide, graphite, burnt oil, etc., is being built up. 

The mechanical properties of the films are at least as 
important as their chemical composition. In securing the 
necessary mechanical properties, the rate of formation 
seems important; if the product is laid down so fast that 
it gets too thick in spots before it becomes complete and 
impervious throughout, it will flake off, or perhaps never 
start to adhere, much as in electroplating with too high a 
current density. 

Intercrystalline attack of unstabilized stainless might be 
looked at as the result of failure to make a film without 
thin, weak places at the crystal boundaries, in that case be- 
cause of too low chromium content in the matrix at the 
boundaries. Homogeneity of a metal is obviously neces- 
sary in order that a film of uniform thickness may be pro- 
duced, 

Corrosion and wear testing could be described in terms 
of the materials and conditions necessary for the forma- 
tion of films, and of the determination of the impervious- 
ness of the films formed. What we are really after is the 
manufacture of just the right type of varnish, though the 


varnish is laid down by chemical reactions instead of by a 
brush.—H. W. G. 


Nomenclature Again 


A phraseology that is about as far from the truth as that 
of “‘crystallization’” when fatigue failure is meant, is “‘in- 
herent grain size’ of steel when the graih-coarsening pro- 
pensity is meant. 

We could talk about inherent scrambled eggs, inherent 
mashed potatoes, or inherent annealed steel, with the same 
degree of accuracy as about inherent grain size, since we 
have alternate choices of boiling the eggs, baking the po- 
tatoes, normalizing the steel, or altering the grain size. If 
there be a steel that is as coarse when heated at the lowest 
temperature at which it can be austenitic as it is at the very 
top of the austenite range, or if there be one that is just 
as fine grained up to the temperature at which it starts to 
melt as at the low end of the austenite range, such steels 
would respectively have inherent coarse and fine grains. 
In all other steels, no one grain size is inherent; the size 
depends entirely on how we choose to heat it. 

If we must have one figure to cite, the grain-coarsening 
temperature would come nearer to being inherent, but even 
that can often be modified ‘by prior thermal history so, if 
we are to be precise in terminology, the correct phrase 


would be “inherent grain-coarsening characteristics.” — 
H.W.G. 
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VANCURAM 
FERRO-ALLOYS 


FERRO-VANADIUM 
Open Hearth, Electric and Crucible Grades 


FERRO -SILICON 
15%, 50%, 75%, 80-90%, 90-95% 


FERRO-TITANIUM - # 
High, Medium and Low Carbon Grades j mcracs WANC ORAM a.iovs 


FERRO-CHROMIUM 


High Carbon Grade (4 to 6% carbon). 
Low Carbon Grades (from maximum .06% 
carbon to maximum 2% carbon). 

3 Special Iron Foundry Grade 


ALSIFER 


The Ferro-Silicon-Aluminum Deoxidizer 
Without a Disadvantage. 


CHROMIUM METAL 












These grades of Vancoram Brand 
Ferro-Chromium are carried in stock 
and supplied as required in large 
lumps, or crushed or ground to vari- 
ous sizes. Write for full information. 


VANADIUM CORPORATION OF AMERICA 
420 LEXINGTON AVENUE, NEW YORK, N. Y. 


Plants at Bridgeville, Pa., and Niagara Falls, N. Y. 
Research and Development Laboratories, Bridgeville, Pa. 


VANADIUM 


STEELS 


FOR STRENGTH * TOUGHNESS * DURABILITY 
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CHARLES R. Hook 


INTRODUCTION 





MAY, 


1938 


For the forty-second annual conclave of the American Foundrymen’s Association, to be held 
this year in Cleveland, a change in the usual order of events has been decided upon. The ex- 
hibition will open on Saturday, May 14, with the convention commencing on Monday, May 16, 
and continuing through Thursday, May 19. The technical meetings and the exhibits will be held 
in the spacious rooms and exhibit halls of the Cleveland Public Auditorium, one of the ideal 
places for such events. The last A.F.A. convention held in Cleveland was in 1930. 

There are 31 sessions scheduled for the 4-day convention, covering every phase of foundry 
technique and operating practice in steel, malleable, gray iron and non-ferrous foundry practice. 
Each of these four divisions will, this year, have a round table luncheon conference for ‘‘off- 
the-record’’ informal discussions of pertinent and intimate problems. Shop operation courses have 
been scheduled as in the past. This year they will cover three fields—malleable and cast iron 
founding, and sand control. The malleable shop course will be the first one in this field ever held. 

A new feature this year will be an address at the annual business meeting, Wednesday morn- 
ing, May 18, by Charles R. Hook, president and general manager of the American Rolling Mill 
Co., Middleton, Ohio, and president of the National Association of Manufacturers. This ad- 
dress will be the first of an annual series sponsored by the Board of Awards of the A. F. A. 


The annual dinner is scheduled for Wednesday evening, May 18. On Tuesday evening, May 


17, a stag dinner has been arranged; an ‘‘appealing show” will be followed by refreshments. 
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HYDRIDES 


AND 


METALS 


ETALLIC hydrides are dissociated on heating 
above 300°C and give off large volumes of 
nascent hydrogen. 





They are recommended as the source of a supply 
of 100% pure hydrogen, 


Metallic hydrides offer new possibilities in the 
production of alloys due to the liberation and pro- 


tective effect of nascent hydrogen during the alloy- 
ing process, 


Metallic hydrides are safer to handle than fine 
powdered metals in degassed state 


The hydrides on degassing supply pure metals 
either in the form of very fine powders or sintered 
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ingots. 

“HYDRIMET” PRODUCTS 
Titanium Iiydride Powder 100-300 mesh 
Zirconium Hydride Powder 100-300 mesh 
Titanium Metal Powder 100-300 mesh 
Zirconium Metal Powder 100-300 mesh 
Thorium Metal Powder 100-300 mesh 
Copper-Titanium Alloys Ingots 
Uranium Metal Powder 100-200 mesh 
Uranium Alloys Powder 
Nickel Zirconium Ingots or powder 
Nickel-Titanium 

Alloys Ti—15% to 60% Ingots 


Copper-Zirconium Alloy, Zirconium—13% 


Until further notice, “‘Hydrimet’’ Copper-Zirconium 
Master Alloy will be supplied by P. R. Mallory & Co. 
Inc., of Indianapolis, Ind., who will produce this alloy 
under our process (patent applied for). Enquiries 
should be forwarded direct to that Company. 


Patents issued and pending in 
the U.S.A. and Foreign Countries 


METAL HYDRIDES INC. 


BOX 816 
CLIFTON, MASSACHUSETTS 
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THE TECHNICAL 
SESSIONS 


An unusually comprehensive technical and general pro- 
gram has been arranged for the convention. It calls for 31 
sessions with papers and committee reports covering all 
branches of the industry and with material of valuable 
interest to the executive, metallurgist, mechanical engineer, 
practical foreman and worker, and so on. 

Six sessions—on cost methods, foreman training, appren- 
tice training, job evaluation, and safety and hygiene—will 
appeal to the plant executive. For the shop worker, shop 
practice courses have been arranged in malleable and cast 
iron and in sand control. As in the past, the program will 
provide a large number of sessions, appealing to metal- 
lurgists and operating men, in which papers, dealing with 
developments in metal control and in the production of the 
four leading types of castings, will be a prominent feature 
to an extent not surpassed before. 

This year the program has been arranged so as to con- 
centrate the session for any one branch of the industry dur- 
ing two days of the meeting with gray iron and non-fer- 
rous sessions on Monday and Tuesday, steel on Tuesday 
and Wednesday, and malleable on Wednesday and Thurs- 
day, with the management and general interest sessions 
available during the entire convention. 

Following the precedent established at the 1937 conven- 
tion in Milwaukee, this year’s program has been organize | 
to provide meetings of interest to the higher executives. 
The subjects here involved include melting, cost methods, 
foreman and apprentice training, safety and hygiene, and 
job evaluation. Leading authorities will discuss these. 

The most extensive series of papers on malleable iron 
ever presented at an A. F. A. convention, it is emphasized, 
will be devoted to annealing investigations, atmospheric 
control, short cycle malleable and pearlitic malleable irons. 

The tentative program for the technical sessions of the 
convention is as follows: 


May 16 


9:00 A.M. OPENING MEETING. 
Presiding—President A. Bornstein 
Address of Welcome by the President 
Announcements 
10:00 A.M. _ GRay. IRON 
Chairman, Dr. Jas. T. MacKenzie, American Cast Iron 
Pipe Co., Birmingham, Ala. 
Vice-Chairman, A. W. Weston, Chicago Hardware Co., 
North Chicago, III. 
“Hints on Molding and Preparation of Castings for 
Enameling,” by R. B. Schaal, Ferro-Enamel Corp., 
Cleveland. 
“Relation of Microstructure to Enamelability of Cast 
Iron,” by Dr. G. H. Spencer-Strong, Porcelain 
Enamel Mfg. Co.. Baltimore, Md. 
“Classification of Graphite Size,’’ Committee Report 
presented by Committee Chairman, W. E. Mahin, 
Westinghouse Electric & Mfg. Co., East Pittsburgh, 
y 


a. 
“Fluidity Tests,” Committee Report presented by 
Committee Chairman W. H. Spencer, Sealed Power 
Corp., Muskegon, Michigan. 
10:00 A.M. NON-FERROUS FOUNDING 
Chairman, Harold J. Roast, Canadian Bronze Co., 
Montreal, Can. 
“Heat Treating Zinc Bronze Pressure Castings to Close 
I'p Leakage,” by H. Fleck and T. C. Bunch, Pearl 
Harbor Navy Yard, Honolulu. 
“Risers and Gates for Non-Ferrous Castings,” by A, E. 
Cartwright and C. C. Brisbois, Robert Mitchell Co., 
Ltd., Montreal, Canada. 
“Fluidity of Red Brass,”’ by Geo. P. Halliwell, H. 
Kramer Co., Chicago. 


(Continued on page Al4) 
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Proven ECONOMY 
Lies in 

Time 
Tested 
Performance 














In the foundry industry, THERM- 
ALLOY “X-Ray Inspected” muffles 
and trays are used with success in 
the newer malleableizing annealing 


furnaces. 





No experimentation is necessary 
when you specify “X-Ray inspected” 
THERMALLOY muffles, trays, retorts, 
lead, salt and cyanide pots. 




















THE ELECTRO ALLOYS COMPANY 


CASTINGS FOR HEAT CORROSION 
ELYRIA, OHIO 


MAY, 1938 A 13 








FOUNDRY CONVENTION PREVIEW 

















LIQUITOL 


For GREY IRON CASTINGS—STEEL CASTINGS—SPECIAL STEEL CASTINGS 


A material which is odorless, easy to apply creating an 
exothermic action which holds metal liquid for a longer period 


of time. 


Reduces piping, increases yield. 


Guaranteed against metal contamination and carbon pick-up. 


192 Frent St. - 


SPEEDY MOISTURE TESTER 


The only instrument which will permit actual con- 
trol of sand moisture on system or at muller. 
Determinations can be made in thirty-five seconds 
by unskilled hands at a very low cost. 


References from constant 
products gladly submitted. Write for literature. 


THE ALPHA-LUX COMPANY, INC. 


New York City 
PLANTS: Philadelphia, Pa.—Cicero, III. 


users of all our 




















12:30 P.1 


2:00 P.M. 


2:00 P. 


2:00 


4:00 P.M. 


P.J 


6:30 P.M. 
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(Continued from page Al2) 


Annual Non-Ferrous Division Business Meeting, Pre- 


siding, Division Chairman H. M. St. John. 
Report of Committee on Analysis of Defects. 
Report of Committee on Recommended Practice. 
Election of Officers. 


Joint ComMITTEE ON Founpry Rerractories LUNCH- 


EON 
CHAPTER CONFERENCE LUNCHEON MEETING 
Presiding, vice-president, Marshall Post. 
FOREMAN TRAINING 7 
Presiding, A. D. Lynch, J. I. Case Co., Racine, Wis. 
Address by A. C. Horrocks, educational director, Na- 
tional Assn. of Foremen, and Goodyear Tire & Rub- 
ber Co., Akron, Ohio. 


PATTERN MAKING 

Chairman, Vaughan Reid, City Pattern Works, Detroit. 

Vice-Chairman, H. M. Harrold, Caterpillar Tractor 
Co., Peoria, Il. 

‘‘Modern Pattern Production,” by E. T. Kindt, Kindt- 
Collins Co., Cleveland. 

“Pattern Development and Molding Methods,” by Ed- 
ward Hynans, Saginaw Malleable Iron Div., General 
Motors Corp., Saginaw, Michigan. 

“Pattern Making Apprenticeship Standards,’ by B. B. 
Wittfodt, Caterpillar Tractor Co., Peoria, Il. 

GRAY IRON 

Chairman, Fred Walls, International Nickel Co., De- 
troit. 

Vice-Chairman, Garnett Phillips, International Har- 
vester Co., Tractor Works, Chicago. 

“Physical Properties of Cast Iron in Heavy Sections,” 
by E. R. Young, V. A. Crosby, and A. J. Herzig, 
Climax-Molybdenum Co., Detroit. 

“Some Effects of Blast Pressure on Cupola Operations,” 
by C. K. Donoho and Dr. Jas. T. MacKenzie, Amer- 
ican Cast Iron Pipe Co., Birmingham, Ala. 

“Characteristics of Cokes for Cupolas,” (a review of 
aper originally presented before the Institute of 
ritish Foundrymen by J. G. Pearce and Dr. Hugh 
O'Neill). Paper reviewed and abstracted by J. A. 
oe American Cast Iron Pipe Co., Birmingham, 
Ala. 

“Cupola Practice,” by Marcel Dudouet, Ecole Superi- 
eure de Fonderie, Paris, France. Official exchange 
paper presented on behalf of the French Foundry 
Technical Association, 


CAST IRON SHOP PRACTICE COURSE (FIRST SESSION) 

Chairman, Horace Deane, Deere and Co., Moline, III. 

“Cupola Operation,” by er): Reese, International 
Nickel Co., Inc., Bayonne, N. J. 


ENGINEERING AND SHOP PRACTICE INSTRUCTORS’ DINNER 
a —~ Frank G. Sicinebach, The Foundry, Cleve- 
and. 


8:00 P.M. 


8:00 P.M, 
May 17 
8:30 A.M. 


10:00 A.M. 


Discussions: 

“What a Course in Metallurgy Should Teach,” by 
Fred G. Sefing, International Nickel Co., Inc., Bay- 
onne, N. J. 

“‘How Can a Foundry Course in an Engineering School 
Meet the Highest Requirements of an Engineering 
Course,” by Carj H. Casberg, University of IIli- 
nois, Urbana, III. 

FOUNDRY REFRACTORIES 

Chairman, J. A. Bowers, American Cast Iron Pipe Co., 
Birmingham, Ala. 

Vice-Chairman, Elmer Carmody, Ada, Mich. 

“Effects of Cupola Practice on Linings,” by C. K., 
Jonoho, American Cast Iron Pipe Co., Birmingham, 
Ala., and Chas. F. Green, Atlantic Refractories Co., 
Macon, Ga. 

“Characteristics of The Silica Refractories Used in the 
Cupola,” by W. J. Rees, Head Refractories Dept., 
University of Sheffield, Sheffield, England (Official 
Exchange paper presented on behalf of the Institute 
of British Foundrymen). 

“Refractories for Foundry Ladles,”” by C. E. Bales, 
Ironton Fire Brick Co., Ironton, Ohio. 


JOB EVALUATION 

Chairman, H. C. Robson, Continental Roll & Steel 
Foundry Co., East Chicago, Ind. 

Vice-Chairman, F. E. Wartgow, American Steel Foun- 
dries, East Chicago, Ind. 

“Job Evaluation for the Smaller Foundry,” by E. L. 
Roth, Motor Casting Co., Milwaukee, Wisc. 

“Demonstration of the Use of the Occupational Rating 
Plan of the Industrial Management Society,” by 
Ralph H. Landes, Western Electric Co., Chicago, and 
Director of Study and Research, Industrial Man- 
agement Society. 


SAND SHOP PRACTICE COURSE (FIRST SESSION) 

“Practical Problems of Non Ferrous Sand Control,” 
Discussion Leader, A. C. Arbogast, Northern In- 
diana Brass Co., Elkhart, Ind. 

NON-FERROUS CASTINGS 

Chairman, H. M. St. John, Detroit Lubricator Co., 
Detroit. 

Vice-Chairman, Dr. R. W. Dayton, Battelle Memorial 
Institute, Columbus, Ohio. 

“The Role of Silicon in Non-Ferrous Castings,” by 
Dr. H. W. Gillett, Battelle Memorial Institute, Co- 
lumbus, Ohio. 

“A_ Description of The Age Hardening Process as 
oo to Castings,” by L. Kempf, Research 
Laboratories, Aluminum Co. of America, Cleveland. 

“Production of Castings in Age Hardenable Nickel- 
Tin Bronzes,” by T. E. ihlgren, International 
Nickel Co., Bayonne, N. J. 
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in selecting the proper dust suppressing equipment for your foundry, 
compare them all! 


Carefully analyze these important points — 


— Are they free of moving parts? 

— Do they operate without repairs? 

— What can you save in power costs? 

— |s there a need for shutdowns during clean-out time? 

— Does air pass through them at constant volume? 

— What are the floor space requirements? 

— Can they be located on the roof, in the building lantern or other 
out-of-the-way places? 

— Are they guaranteed for five years against repairs or replacement 
part costs? 

— Are fire hazards eliminated? 





These nine features, common only to Schneible Multi-Wash Dust Col- 
lectors are plus values of this proved dust control system that assure 
lowest costs over any operating period. In purchasing, remember — in 
dust collecting equipment, too — it’s not only the first cost, it's the 
upkeep; and only Schneible Multi-Wash Dust Collectors are guar- 
anteed for 5 years against repairs. 


Made in Junior and Senior Models in all sizes from 2,000 to 30,000 


c.f.m. capacities for solving every dust and fume control problem. 








Write for names of installations in your vicinity, and operating details. 
@ Have you a copy of Catalog No. 110? 


2UST SUPPRESSION ENGINEERS 





3951 LAWRENCE AVENUE, CHICAGO OFFICES IN PRINCIPAL CITIES 
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INVESTIGATE 
Allen Billmyre 


CENTRIFUGAL BLOWERS 


MODEL ST 


. 
SINGLE OR 
MULTI STAGE 
° 
Cap. ¥% |b. to 7 Ibs. 
. 

Vol. 25-12000 c.f.m. 
. 


H.P. 3/8 to 100 





Used extensively for oil and gas fired furnaces, 
ovens, and foundry cupalos. Mechanical advan- 
tages offer trouble-free operation. 


Write for Bulletin B2 








Eliminate Your Dust Problem 











Use Exidust Industrial Vacuum Cleaners 


Ideal for foundries, mills, and industrial plants of all types 
and sizes. Recommended by insurance companies and authori- 
ties on effective control of dust hazards. 


Built in portable and central types: 


Portable Central 
Dust Capacity (cu. ft.)......... 1 to 50 Unlimited 
Sweeper Capacity ............. 1 to 4 1 to 40 


Write for bulletins :— 


F-3 Industrial Portable Vacuum Cleaners 
D-2 Industrial Stationary Vacuum Cleaners 


Allen Billmyre Corporation 


507 News Building, New York, N. Y. 
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10:00 A.M. STEEL SESSION 

Chairman, John Howe Hall, Germantown, Philadelphia. 

Vice-Chairman, W. C. Hartman, Bethlehem Steel Co., 
Bethlehem, Pa. 

“Effects of Aluminum on the Physical Properties of 
Medium Carbon Cast Steel,’’ by C. E. Sims and F. B. 
Dahle, Battelle Memorial Institute, Columbus, O. 

“Report of Committee on Radiography,” presented by 
Committee Chairman, C. W. Briggs, Naval Research 
Laboratory, Washington, D. C. 

10:00 A.M. GRAY IRON 

Chairman, John W. Bolton, Lunkenheimer Co., Cin 
cinnati. 

Vice-Chairman, Max Kuniansky, Lynchburg Foundry 
Co., Lynchburg, Va. 

“Deoxidation and Graphitization,” by R. G. McElwee, 
Vanadium Corp. of America, Detroit. 

“‘Comparative Effects of Late Additions of Silicon and 
Titanium to Cast Iron,” by G. F, Comstock and 
E. R. Starkweather, Titanium Alloy Mfg. Co., Ni 
agara Falls, N. Y. 

“The Formation of Graphite in Gray Iron,” by Alfred 
Boyles, Battelle Memorial Institute, Columbus, Ohio 

12:30 P.M. NON-FERROUS ROUND TABLE LUNCHEON CONFERENCI 

Chairman, H. J. Rowe, Aluminum Co. of America, 
Cleveland, O. 

“Crucible Melting Furnace Developments,” by R. H. 
Stone, Vesuvius Crucible Co., Swissvale, Pa. 

“‘Analysis of Causes and Remedies for Certain Types 
of Defective Casting.” 

12:30 P.M. GRAY IRON ROUND TABLE LUNCHEON CONFERENCE 

Chairman, H. Kenneth Briggs, Western Foundry Co., 
Chicago. 

Vice-Chairman, S. C. Massari, Association of Chilled 
Car Wheel Manufacturers, Chicago. 

Discussion: ‘“‘Graphitisation and Inclusions in Cast 
Tron.”’ 

2:00 P.M, APPRENTICE TRAINING 

Chairman, C. J. Freund, University of Detroit, De 
troit. 

“Wisconsin Training Plan,’ by J. E. Tepoorten, Co 
ordinator, Occupational Extension Service, Wisconsin 
Vocational Schools, Madison, Wis. 

“Foundry Apprenticeship in a Commercial Shop,’”’ by 
E. N. Brough, Fairbanks, Morse & Co., St. Johns 
bury, Vt. 

“Canadian Apprentice Training Situation in Western 
Canada,” by A. W. McCallum, Anthes Foundry, Ltd., 
Winnipeg, Canada. 

?:00 P.M. FOUNDRY COST METHODS 

Chairman, Sam Tour, Lucius Pitkin, Inc., New York. 

‘Melting Costs” 

Non-Ferrous—A. E. Grover, Berea, Ohio. 

Steel—W. J. Corbett, Atlas Steel Castings Co., 
Buffalo, N. Y. 

Malleable—R. E. Belt, Malleable Founders’ Society, 
Cleveland. and C. S. Anderson, Belle City Mal- 

leable Co., Racine, Wis. 

Gray Iron—Peter E. Rentschler and V. L. Diefen- 
bacher, Hamilton Foundry & Machine Co., Hamil- 
ton, O., and W. J. Grede and R. E. Lee, Liberty 
Foundry Co., Wauwatosa, Wis. 


2:00 P.M, STEEL CASTINGS 

Chairman, L. E. Everett, Key Co., E. St. Louis, TIl., 
and P. E. McKinney, Bethlehem Steel Co., Bethle- 
hem, Pa, 

“A Study of Steel Molding Sands,’ by H. W. Dietert, 
E. E. Woodliff, and J. A. Schuch, Harry W. Dietert 
Co., Detroit. 

“Report of Committee on Methods of Producing Steel 
for Castings.’’ presented by Committee Chairman, H. 
D. Phillips, Dodge Steel Co., Philadelphia. 

“Report of Committee on Heat Treatment of Steel 
Castings,”’ presented by Committee Chairman, D. C. 
Zuege, Sivyer Steel Casting Co., Milwaukee, Wis. 


4:00 P.M. CAST IRON SHOP COURSE (SECOND SESSION) 
Chairman, L. G. Korte, Atlas Foundry Co., Detroit, 
Michigan. 
“Cupola Practice—Burnt Tron,’ Discussion Leader, Dr. 
James T. MacKenzie, American Cast Iron Pipe Co., 
Birmingham, Ala. 
ivening STAG PARTY 


May 18 


8:00 A.M. SAND SHOP COURSE (SECOND SESSION) 
Chairman, Donald Yost, Budd Wheel Co., Detroit. 
“Practical Problems of Gray Iron Sand Control.”’ Dis 
cussion Leader, R. E. Wilke, John Deere Tractor 
Co., Waterloo, Iowa. 


9:00 A.M. APPRENTICE TRAINING DEMONSTRATION 
Demonstration at Cleveland Trade School. 


9:00 A.M. MALLEABLE CAST IRON 

Chairman, Dr. H. A. Schwartz, National Malleable & 
Steel Castings Co., Cleveland. 

“‘Spheroidized Pearlitic Malleable Cast Iron,” by Dun 
can Forbes, Gunite Corp., Rockford, IIL. 

“Production of Short Cycle Malleable Iron,” by W. D. 
McMillan, International Harvester Co., Chicago. 

“Pearlitic Malleable,”’ by W. FE. Benninghoff, Ohio 
Crankshaft Co., Cleveland. 


9:00 A.M. STEEL CASTINGS 

Chairman, F. A. Melmoth, Detroit Steel Casting Co., 
Detroit. 

‘Report of Committee on Coupon Tests,” vresented by 
Committee Chairman, J. M. Sampson, General Elec 
tric Co.,. Schenectady, N. Y. 

“The Effects of Deoxidation Treatments on the Ductil 
ity of Cast Steels,” by A. P. Gagnebin, International 
Nickel Co., Bayonne, N. J 
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“Steel Casting Design for the Engineer and the 
Foundryman,” by C. W. Briggs, A. R. Donaldson, 
Naval Research Laboratories, Anacostia, Washington, 
D. C., and R. A. Gezelius, Taylor-Wharton Iron and 
Steel Co., High Bridge, N. 

0:00 A.M. SAND RESEARCH 

Chairman, R. F. Harrington, Hunt-Spiller Mfg. Co., 
Soston, Mass. 

Vice-Chairman, Harold W. Johnson, Greenlee Foundry 
Co., Chicago. 

“Effects of Different Electrolytes on A.F.A. Clay De- 
terminations,” by J. F. Haseman, Corach iy niversity, 
Ithaca, 

“What Happe ns to a Core in a Core Oven,’ by Jasper 
Willsea, ‘he Willsea Works, Rochester, N. Y. 
“Sand Research Committee Report,” presented 
Dr. H. Ries, Cornell University, Ithaca, N. Y. 
““Modern Automotive Foundry Sand Practice,” by A. S. 

Nichols, Illinois Clay Products Co., Chicago. 
11:00 A.M. ANNUAL BUSINESS MEETING AND SPECIAL LECTURER 

Address by Charles R. Hook, president, American 
Rolling Mill Co., and president, National Associa 
tion of Manufacturers. 


by 


~ 


:-00 P.M. STEEL DIVISION ROUND TABLE LUNCHEON CONFERENC! 
Chairman, Ralph West, West Steel Casting Co., Cleve 
land. 
Vice-chairman, A. H. Jameson, Malleable Iron Fittings 
Co., Branford, Conn. 


:00 P.M. APPRENTICE TRAINING COMMITTEE LUNCHEON 


~ ~ 


:00 P.M. CAST IRON SHOP COURSE (THIRD SESSION) 
Chairman, K. H. Priestly, Eaton-Erb Foundry Co., 
Vassar, Mich. 
“Gates and Risers for High Test and Alloyed Cast 
Iron,” bv C. C. Brisbois and A. E. Cartwright, Rob 
ert Mitchell Co., Ltd., Montreal, Canada. 
4:00 P.M. MALLEABLE SHOP COURSE (FIRST SESSION) 
Chairman, D. I. Dobson, General Malleable Corp., 
Waukesha, Wis. 
Practical Metallurgical Problems. 
Discussion Leader, J. H. Lansing, Malleable Found- 
ers’ Society, Cleveland. 
Assistant Leader. A. N. Fulton, Northern Malleable 
Iron Co., St. Paul, Minn. 


Evening ANNUAL A.F.A. DINNER 


May 19 


3:30 A.M. SAND SHOP COURSE (THIRD SESSION) 

Chairman, P. Charles Fuerst, Falk Corp., Milwaukee. 

“Practical Problems of Core Room Sand Control,”’ 
Discussion Leader, H. L. Campbell, American Hoist 
and Derrick Co., St. Paul, Minn. 

MALLEABLE CAST IRON 

Chairman, L. N. Shannon, Stockham Pipe Fittings Co., 
Birmingham, Ala. 

Vice-chairman, Leon Wise, Chicago Malleable Co., 
Chicago, 

“Factors Influencing Annealing Malleable Iron,’ by 
A. L. Boegehold, General Motors Research Labora 
tory, Detroit. 

‘‘Atmosphere Control in Annealing Malleable Iron,”’ 
by E. G. deCoriolis and R. J. Cowan, Surface Com 
bustion Corp., Toledo, Ohio. 

“The Design of Conveyor Equipment for Malleabliz 
ing Furnaces,” by H. H. Harris, General Alloys Co.., 
Boston, Mass. 

(Note: Discussion on these papers will be continued 
at the Malleable Round Table Luncheon Discus 
sion. ) 


10:00 A.M. 


10:00 A.M. MATERIALS HANDLING 
Chairman, FE. W. Beach, Campbell, Wyant & Cannon 
Foundry Co., Muskegon, Mich. 
Vice-chairman, Jas. T. Thomson, Continental Roll and 
Steel Foundry Co., East Chicago, Ind. 
‘Foundry Maintenance,” by Carter Bliss, Scullin Stee] 
Co., St. Leuis. 
“Handling Sand,” by P. Giberson, National Foundry 
Sand Co., Detroit. 
“Conveyors in a Modern Foundry,” by J. B. Silver, 
Palmer-Bee Co., Detroit. 
“Tramyail Distributing of ie Sands and Cores,” by 
A. F. Anijesky, Cleveland Tramrail Div., Cleveland 
Crane & Engineering Co., Cleveland. 
12:30 P.M. MALLEABLE DIVISION ROUND TABLE LUNCHEON DISCUSSION 
Chairman, P. C. DeBruyne, Moline Malleable Iron Co., 
St. Charles, Ill. 
Annealing Malleable Iron.’”’ 
2:00 P.M. FOUNDRY SAFETY AND HYGIENE 
Chairmen, Presidert H. Bornstein and Henry S. Wash 
burn, The Plainville Casting Co., Plainville, Conn 
“Silicosis and the Foundry Industry,’ by Dr. Leonard 
Greenberg, executive director, Division of Industrial 
Hygiene, Dept. of Labor, State of New York. 
Discussion Leader, Dr. J. H. Chivers, Crane Co., Chi- 
cago. 
4:00 P.M. CAST IRON SHOP COURSE (FOURTH SESSION) 
Chairman, Harry Rayner, Dodge Brothers Corp., De 
troit. 
“Cupola Operation,” Discussion Leader, G, P. Phillips, 
International Harvester Co., Chicago. 
4:00 P.M. MALLEABLE SHOP COURSE (oncom SESSION ) 
Chairman, D. I. Dobson, General Malleable Corp., Wau- 
kesha, Wis. 
“Shop Practice Problems.” 
Discussion Leader, Ed Meyer, Chain Belt Co., 
Milwaukee. 
Asst. Discussion Leader, A. Van Lantschoot, Iowa 
Malleable Iron Co., Fairfield, Iowa. 
“Design of Straightening Equipment for Malleable Iron 
Castings,” by C. W. Weedfall, Saginaw Malleable 
Iron Div., General Motors Corp., Saginaw, Mich. 
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Model S-700 


DIRECT READING BRINELL 


e 
3 Features: 


/PEEDEX LOAD ADJUSTER —permits INSTANT 
change to any required Minor or Major load. 
Changing Minor load does not affect Major load. 


BBI APHRAGM—with floating ram 
assembly eliminates friction and heater elements, 
assuring continuous accuracy. Indicator will not 
“creep” and temperature changes cannot affect 
readings as there are NO LAPPED IN PISTONS. 


—eliminates 
gears ould shafts; gives quiet operation with abso- 
lute freedom from vibration. 


, +} 
7\ eT 


are described in our catalog 
which wil! be mailed upon request. 


7323 W. Chicago Blvd., Detroit, 





— PYRO-ELECTRO INSTRUMENT CO. 


Mich. 
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The Exposition and the Exhibitors 


Those who are familiar with the Cleveland Public Auditorium 
realize the excellent facilities for the display of almost any kind of 
exhibition. This year the exhibitors at the A. F. A, show have an 
opportunity to call attention to their products under the most favorable 
conditions, whether the display be heavy equipment under operation or 
otherwise. Major operating exhibits will be located in the lower level. 
Light and non-operating exhibits will be found on the upper level, and 
the arcade leading from the registration headquarters to the main ex- 
hibition hall will also be used for non-operating exhibits. 

Over 200 exhibitors have engaged space, and a tentative list of 


them follows: 


A 

 ccatpagt hee EE. oy eee .. . Philadelphia. 
Ajax Electsic Furnace Corp. ...........0.0020s 000: Philadelphia, 
Ajax Metal Co. ...... ....Philadelphia 


Albany Geed @ Gupeiy Co... i ii ee eee Albany, N. Y. 
Eo ET a Milwaukee 
STO: 6 hia ME SES ota) cited cdakmws eda Oat New York 
American Air Filter Co. .......... . . Louisville, Ky. 
American Brake Shoe & Foundry Co. ..................Chicago, 
American Crucible Co. .............. ......Shelton, Conn. 
American Foundry Equipment Co. .............Mishawaka, Ind. 


i Ss I os bnne 40 snk a ROR b eae New York 
RL EPR ee eee een oe New York 
Pride Gees as ik Sc ntahe s s o 0c eas eee Southbridge, Mass. 
eh WG Ge RE GD. kk os oss div 'do't e cc eeeeae cee Cleveland 
gO eames Th ae Freeport, IIl. 
DS Onc sy od ob v;0 0 gn.de «ono 6 a eee Cleveland 
Auarere “Tebeeportation Go, . oi We ets Chicago 
ID OW ewalie 6 + 036 e's 5 s.c5.a oR Cleveland 


Ayers Mineral Co. .......... .....Zanesville, Ohio 


B 

I |. cs gs viphndod 4s ci eeabie Saginaw, Mich. 
Re ees a So Siw bam b wles ew bh be Cleveland 
Bausch & Lomb Optical Co. ..................Rochester, N. Y. 
I ie. tos cco oo ebees pk ume eee Chicago 
Ie a  ... , oo bie a 0-0 Oe Pee Bethlehem, Pa. 


eae ae ee is LD... ws occa. ss coeeaene Towson, Md. 
Black, Sivalls & Bryson, Inc. .................Kansas City, Mo. 


Blystone Manufacturing Co. ............ Cambridge Springs. Pa. 
8 eT a wire Milwaukee 
RTT Ee IE i055 0 RMON 0 Bh cece nae ss ies Chicago 
C 

OSE EE eS ee ee Harrison, Ohio 
Canada’s Foundry Journal .................Toronto, Ont., Can. 
crac ade des oi Niagara Falls, N. Y. 
Carborundum Co., Refractory Div. ..........Perth Amboy, N. J. 
osu n ves chen bese Raw bes a Cleveland 
Cee Sr I, Coos ee tees scccensdewen Chicago 
CG CG iG o's oS OMOEA G b'e a bnew dalees Milwaukee 
Champion Foundry & Machine Co. .............6..006: Chicago 
Chicago Mfg. & Distributing Co. .................065. Chicago 
Clark Tructractor Co. .....................Battlhe Creek, Mich. 
EES, EDEL OTE Clearfield, Pa. 
RR ME, ecu ca Uo 00 es ae eceant cans Cleveland 
ners re Sty Cleveland 
NS Big OE eee ere ser er Cleveland 
Es SR ne New York 
ON a ee ee Pere is eee Danville, Ill. 
Cee GE as 8. . Mckcedebe bobs saews be Chicago 
ee nr New York 
A 18 


D 

SAU SCO... «iin. c sees Cade RUeEIG TAS cus Dayton, Ohio 
Soe Seek EE MR Seen tie boa an nc pint ks oct Milwaukee 
re, - ROMRNS Oa On CA, ys sc dletea shin 0 0 BR eas ba0 6 Kewanee, Ill. 
Eee ay EDS, sn baebe-s sas Cee ks mee ues Detroit 
FaREEE. eis eG NOUS k ale & sea RFE bee's ves oS OK Detroit 
LM EL Grebe e ae WLS sen wad ey és dba Dayton, Ohio 
Dings Magnetic Separator Co. .............0.00005> Milwaukee 
Joseph Dimom Crmciee (Os iis k on cock cc cewces. Jersey City, N. J. 
Dodge Manufacturing Corp. .................. Mishawaka, Ind. 
EPO RAD OR ia oa bis 25 v'e Oo be wee eee che Cleveland 
E 

Dae ee ee Oe  ., h. Fhe os beeen eta Eifort, Ohio 
Economy Tool & Machine Co. ........Muskegon Heights, Mich. 
oe BO Ee eee erry errr New York 
Electro Refractories & Alloys Corp. .............. Buffalo, N. Y. 
EWE ENNEC ED, os dss yc Kesp eh sun cea e¥p at Cleveland 
Ey III Soar) ‘x ghnaeh' 6's 4% Cade a Pod wee a Wausau, Wis. 
F 

Fees, DONO TO, | 5. in cn ss ioe waenbebenens Cleveland 
Federal Founder Gupoly Go... secs cccwccscccsesen Cleveland 
Federated Metals Div., A. S. & R. Co. ................. Chicago 
Bi I DOU ia oki oak ta tb eked so bee ecba son Cleveland 
i CC UAe ss dhe uasd eet cees esas as Cleveland 
Te. SR. Sade a KOn@>) 0 00 0 wa Foxboro, Mass. 
OE HE Gs Ws eas bs Wetec REAG wade crae Toledo, Ohio 
G 

Globe Steel Abrasive Co. .............-.0000e. Mansfield, Ohio 
ey a eee es Ce Detroit 
Great Western Manufacturing Co. .......... Leavenworth, Kans. 
Grimes Molding Machine Sales ...................045. Detroit 
H 

Seeeein SOMES GEM. fois cs can ebn bi nest canteen’ Ecorse, Mich. 
ee CRO cic vs odes os cd vee soe mb eenns « Milwaukee 
PR CS. Oe aha. o's caaat wee Baltimore, Md. 
ee Se ree). eee Chicago Heights, IIl 
NE 6 ae ee 8 ee Wilmington, Del. 
Herman Pneumatic Machine Co. ...............000065 Pittsburgh 
nae, renee Be GR esc dealks «0's vi eeld ox aeken Clevelanad 
Par tee Cone ks 05s Poe os < ten erd sina Cincinnati 
ROOST GG 6 od Genin vo bots « c cutames c (cba Cleveland 
Hoffman Foundry Supply Co. ...............-25-000- Cleveland 
DEPP LOPE OL CEL eee eee Chicago 
I 

es er GE ek Sac n sks dbdness genus Joliet, Ill. 
Illinois Testing Laboratories, Inc. .................006. Chicago 


(Continued on page A20) 
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MICHIANA RETORTS 


| Cost Less per Heat-Hour 





A careful performance check recently made on a lot of eight large 
Michiana retorts, showed 150 to 200% increase in heat-hour service over 
any retorts previously used in the same process. 

As much as 20,000 to 25,000 heat-hours were attained by several— 
making a big actual saving. 

Michiana Heat and Corrosion-Resistant Alloys will reduce delays and 
cut costs—give you more heat-hours per dollar. 


Start making profits inside your plant. Send us blueprints for quota- 
tions and recommendations. 


MICHIANA PRODUCTS CORPORATION / —~ 


MICHIGAN CITY INDIANA / - 











f 
Centrifugally pom hy 
cast retort *' Michiana 
Alloys” 





MAY 


» 1938 
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Industrial Minerals Co. .............. gee . Lancaster, Ohio 
International Graphite & Electrode Corp. .......... St. Marys, Pa. 
International Molding Machine Co. ................... Chicago 
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EDITORIAL 


Grain Size and Notched Endurance 


(t is well known that single blow notched bar impact 
results are vitally affected by grain size of steel. It is 
‘uirly well established that the endurance limit, determined 

properly radiused and polished specimens, is not greatly 
‘iected by grain size, which is consistent with the ideas 
‘hat the endurance usually reflects the tensile strength and 
‘hat grain size has only a minor effect on tensile strength. 

But it is pretty certain that fatigue failures in service are 
related not only to the endurance limit of smooth speci- 
mens, but also to the propensity toward propagation of a 
notch under repeated overload. Endurance testing is there- 
fore coming to include a study of notched or overstressed 
specimens or both, with the hope of more accurately de- 
termining the properties that lead to, or avoid, failure in 
service. 

If notched fatigue data can be taken as of engineering 
value, it would be pertinent to ask whether grain size is as 
much out of the endurance picture as has been assumed. 
If the relation between good single blow notched bar im- 
pact results and fine grain comes from the notch rather than 
the impact, it would seem that there might be a difference 
in notched endurance. For example, were such a relation 
found, it might explain the long standing belief that fine 
grained vanadium steels are especially good in practical 
service under repeated stress, though laboratory endurance 
tests on smooth bars show them to act like any other steel 
of the same tensile strength. Service may involve repeated 
stress in presence of notches. 

While there are considerable data in the literature on 
notched fatigue tests, we can recall none in which an effort 
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was made to relate results with grain size. To our in- 
quiry whether there were unpublished data along this line, 
J. B. Johnson replied that in the various endurance tests on 
spring steels made at Wright Field and reported in the 
literature, either as Wright Field data or as A.S.M.E. 
Spring Committee data, the grain size had been noted, and 
he sent us information on the grain size. Examination 
shows that the grain size doesn’t correlate, but that doesn’t 
mean much because the different types of fatigue tests, 
notched or unnotched, on the spring wire itself don’t cor- 
relate with the fatigue tests on finished springs either. 
There are apparently too many other variables acting in the 
case of springs to hope for proof or disproof of correlation. 

Prof. H. F. Moore wrote that a graduate thesis is under 
way at Illinois, under his direction and that of Dr. Wilder, 
on notched and unnotched endurance tests of $.A.E. 1050 
in different grain sizes. When that work is ready to report 
the matter should be clarified in respect to that one steel 
anyhow, 

But it strikes us that those who are making notched en- 
durance tests may have data on alloys differing only in 
grain size, or that, if it were called to their attention, they 
might evaluate some of their present data in relation to 
grain size and present it to clarify the situation. We 
should like to have such data for publication in METALS 
AND ALLOoys, either as articles or in letters to the editor. 
We should be personally grateful for any information, even 
if scanty. In accumulating a mass of information on an 
untouched subject, every bit of data helps. It takes a lot 
of patches to make a quilt, so we hope that no one will 
neglect to send in his data, just because they may seem 
scanty.—H. W. G. 


Trade Names 


We have mixed feelings in regard to trade names for 
alloys. When an alloy has half a dozen constituents, it is 
too time-consuming to name them all in characterizing the 
alloy so, whether it is trade named or not, it will come to 
have some short nickname, like “Dural.” In the case of 
duralumin, or 17 S, a definite composition and correspond- 
ing properties are implied. 

All too often, however, a trade name is applied to a 
product whose proper composition hasn’t been worked out, 
or to a range of products of a given manufacturer that 
have little similarity beyond the name that is applied to 
the group. Materials with such trade names are sometimes 
intentionally given them so the maker can shift the compo- 
sition at will and still make people think he’s talking about 
the same alloy. Lots of trade named alloys are a long 
way from having a fixed and agreed upon composition 
such that the name implies anything as definite as 85-5-5-5, 
for example. 

It is our own opinion that most users of metallurgical 
products are intelligent enough to approve of cases where 
the manufacturer says “This is composed of such elements 
in such and such percentages, and we call it B 300 (or 
ABC-ite, or what have you) for short,” and to be a bit 
antagonized by the one who talks about ‘‘Super-colossal 
Smithite” without implication as to whether the base of the 
alloy is zinc or platinum. Alluring names may sell per- 
fumery, but it seems a trifle odd to try to sell alloys on 
that basis.—H. W. G. 
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Automatic operation and increasing 
production speeds emphasize the need 
for greater uniformity and _ higher 
quality in steels. Realizing the situa- 
tion, Ryerson began work on this 
problem several years ago. Specifica- 
tions were tightened, and inspections 


Solving the Problem of Quality Contro 





made more rigid in order to assure 
uniformity and working qualities 
most desired in each classification of 
steel. The task was slow but we grad- 
ually built up stocks of these better 
steels. Today we can definitely certify 
to the known high quality and uni- 
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formity of all steel in stock from the 
smallest bar to the largest beam. The 


most modern warehousing facilities 


and handling methods protect and 


preserve these qualities and assure 


quickest possible shipment. 


Unique Alloy Steel Plan Aids Steel Treater 





To secure uniform high quality alloys, 


Ryerson selects entire heats of steel. 
The chemical analysis, grain size and 
cleanliness rating of these heats come 
within a certain narrow range that as- 
sures the most uniform and favorable 
response to heat treatment. All bars 
from each heat are marked with iden- 


tifying letters. Bars from each heat 





are then actually heat treated to de- 
termine their response to heat treat- 
ment. Special data sheets are prepared 
showing the chemical and physical 
properties, grain size, cleanliness rat- 
ing and hardening characteristics. 


We send this complete data with 
every order of alloy steel. The heat 
treater knows the properties and char- 








acteristics of the alloy with which he 
is working, He does not have to gues 
or test. He gets better results in les 


time. Spoilage and re-treating are 


eliminated. 


There are many other advantages 
for users of Ryerson Certified Steels. 
Let us send you booklet Q4 whieh 
tells the complete story. 


Joseph T. Ryerson & Son, Inc. Plants at: Chicago, 
Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, 
Buffalo, Boston, Philadelphia, Jersey City 






TEELS 


—- ss 


RYERSON 


Principal products in stock for Imme- 
diate Shipment include—Bars, Struc- 
turals, Shafting, Plates, Alloy Steel, 
Tool Steel, Spring Steel, Iron and 
Steel Sheets, Stainless, Babbitt, Strip 
Steel, Welding Rod, Tubing, etc. 









re Sa 


- —_ , 
: 3 
‘ ’ s eee, Ee ae. FS ee £e i~\% § Ee Ff Ff 














A. S&S. T. M. ANNUAL MEETING 





lities 
and 
ssure 


Introduction 








The annual meeting of the American Society for Testing Materials is one of the 
major technical events of the year. This year the society will hold its forty-first gather- 
ing at the Chalfonte-Haddon Hall in Atlantic City, June 27 to July 1. There will be 
no exposition of testing equipment this year. 

. Most of the time during the 5-day convention will be devoted to committee meetings, 
the presentation of technical papers, the consideration of committee reports for which 


pe 17 formal sessions have been scheduled. An outstanding technical feature will be a 
ie Symposium on Impact Testing. This will supplement and bring up to date a similar 
symposium held by the Society in 1922, since which time the impact test has come into 
very wide usage. 
fages Another technical feature will be the annual Edgar Marburg Lecture which will be 
eels, delivered this year by Dr. Albert Sauveur, professor emeritus of Harvard University, 
hich whose subject will be “The Torsion Test.” The award of the Charles B. Dudley Medal 
will be made to Robert H. Heyer, research laboratories, American Rolling Mill Co., for 
his paper on “Analysis of the Brinell Hardness Test’ presented at the 1937 annual meet- 
se ing in New York. 
—. The annual golf tournament is scheduled for Thursday afternoon, June 30. In ad- 
City. dition to the A. S. T. M. cup, a number of other prizes are to be awarded. ) 
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Officers of the A.S.1.M. 





A. E. WHITE H. H. MORGAN 


President Vice President 





T. G, DELBRIDGE C. L. WARWICK 
Vice President Secretary-Treasurer 


The Marburg Lecturer and the Dudley Medalist 





ALBERT SAUVEUR R. H, HEYER 
Lecturer Medalist 
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The Technical Sessions 


In the neighborhood of over 100 technical papers and committee reports 
have been scheduled for the convention. Some 17 formal sessions have been 
provided so as to provide enough time for the presentation and discussion of 
these papers and reports. 

A symposium is usually a feature of the technical program each year. This 
year a Symposium on Impact Testing has been provided, developed jointly by 
the A. S. T. M. and the American Welding Society through its Welding Re- 
search Committee (jointly sponsored by the A.W.S. and the American Institute 
of Electrical Engineers). Two sessions have been scheduled for the sym- 
posium. 

A series of papers of radiographic testing has been prepared by the newly 
organized A. S. T. M. Committee (E-7) on Radiographic Testing. These will 
be presented and discussed at a session Wednesday evening, June 29. 

Several papers dealing with the properties of metals as affected by tempera- 
ture and fatigue have been scheduled. Some of these will cover problems of 
the relation of grain size to creep strength, temperature measurement and con- 
trol in creep testing, effects of elevated temperatures on fatigue properties, and 
the problem of over-stressing and under-stressing in fatigue. 

Other papers in the field of metals will cover the physical properties of four 
low-alloy, high-strength steels as well as surface cracks on large 18-8 alloy 
steel castings. Technical papers on cast iron are also included in the program. 

The tentative program for the sessions covering metals, alloys and allied 
subjects will be found on the following pages. 
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100,000 Lb. Hydraulic Universal Testing Machine 
Olsen Mechanical Pendulum Weighing System 





STANDARD THROUGH THE YEARS 





THE 
OLSEN 


SYSTEM 


Our long experience in the building of precision test- 
ing machines and instruments, together with a 
policy of giving close attention to reports and sug- 
gestions from the field has enabled us to bring the 
Olsen Pendulum Unit to a high state of perfection. 


The Olsen Pendulum Weighing Unit is mechanical 
and positive in operation. Working parts are few 
and accessible. Inertia and lag are inherently low. 
Friction is reduced to a minimum by careful design 
and workmanship. There are no springs. The com- 
plete unit is built in our plant without the divided 
responsibility resulting from the use of assemblies 
purchased outside. 





Consult with us regarding your testing problems. 


TINIUS OLSEN 
TESTING MACHINE CO. 


500 N. Twelfth St., Phila., Pa. 

















Tentative Technical Program 


Tuesday, June 28—Morning Session 
Formal Opening Meeting 
Formal Opening of the Forty-first Annual Meeting. President 
A. E. White. 


Report of Committee E-9 on Research,’ by P. H. Bates, Chairman 


“Report of Committee E-10 on Standards,” by Cloyd M. Chapman, 
Chairman. 


“Annual Report of the Executive Committee,’ by C. L. Warwick, 
Secretary-Treasurer. 


Annual Address by the President, A. E. White. 
Award of Honorary Memberships. 


Introduction of Newly Elected Officers. 
Miscellaneous Business. 


Tuesday, June 28—Afternoon Session 
Subject—Symposium on Impact Testing 
A, Basic Theory: 


“The Theory of Impact Testing: Influence of Temperature, 
Velocity of Deformation, and Form and Size of Specimens on 
Work of Deformation,’ by D. J. McAdam, Jr., National Bureau 
of Standards, and R. W. Clyne, American Steel Foundries. 

“Stress-Strain Relations Under Impact Loading,” by G. Datwyler 
and D. S. Clark, California Institute of Technology. 


“Speed Effects in Tension Testing at High Speeds: The Transition 
Velocity,” by H. C Mann, Watertown Arsenal. 
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B. Present-Day Uses of Impact Testing: 


“Utility Impact Testing,’ by Sam Tour, Lucius Pitkin, Inc. 
“The Impact Strength of Plastic Materials,” by Robert Burns and 
W. W. Werring, Bell Telephone Laboratories, Inc. 


“Practical Application of the Notched-Bar Impact Test,” by G. C. 
Riegel and F. F. Vaughn, Caterpillar Tractor Co. 


Tuesday, June 28—Evening Session 
Symposium on Impact Testing—( Continued ) 
C, Impact Tests on Welded Specimens: 


"Use of the Charpy Test as a Method of Evaluating Toughness 
Adjacent to Welds,” by Walter H. Bruckner, University of 
Illinois (formerly with Bureau of Engineering, U. S. Navy). 


‘Variable Speed Tension Impact Tests on Welded Specimens,” 
by W. R. Warner, Watertown Arsenal. 


“Critical Review of Literature on Weld Impact Testing,” by W. 
Spraragen and G. E. Claussen, Welding Research Committee 
of the Engineering Foundation. 


D. Summary: 
"Impact Testing: a Summary,” by S. L. Hoyt, A. O. Smith Corp. 
(Continued on page Al4) 
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_ Optical Instruments For 
the Industrial Laboratory 


| by 


MICROSCOPES 


Complete series of upright metallurgical microscopes for routine and laboratory work, Micro- 
Metallographs of improved design for research, Universal Microscope, Panphot, Ultropak and 
Panopak Microscope for reflection-free, bright-and dark-field illumination of glossy as well 


as unprepared specimens. A new bulletin giving full details is in preparation. 
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PHOTOMICROGRAPHIC APPARATUS 


Aside from the versatile ‘‘Panphot’’ combination of research microscope with photomicrographic 
reflex camera, Leitz offers Model ‘‘MA-1!Va’’ suitable for low power macroscopic work as well 


as high power photography with the use of the microscope. Simple attachment cameras 


silane tis Maal tat. paca 


as well as the Micro Leica for photographing in natural color are available. 


DILATOMETERS 


Practical research instruments for determining thermal changes and expansion of metal. 
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They record photographically the temperature-expansion curves of metals of all kinds includ- 
ing soft metals, like aluminum, etc. 


GRINDING AND POLISHING MACHINES 


A properly prepared specimen is the foundation for good results in metallographic study. 
Leitz supplies a complete line of Grinding and Polishing units; one is an automatic model 


' with five spindles, while smaller types are also available. 


E. LEITZ, INC. 


730 Fifth Avenue New York, N. Y. 










Washington Chicago Detroit 


Western Agents: Spindler & Sauppe, Inc., Los Angeles, San Francisco 
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Important for Spectral 
Analysis of 
Metals and Alloys 











Transforms any microscope into an objective photometer. 


For photometric measurements of spectral and X-ray 
photos, determination of light absorption of micro-speci- 
mens, and colorimetric determinations. Direct readings 
on dual scale of Multiflex Galvanometer. 


Price: Slit Ocular with Photo 
Cell and Illuminating Apparatus 


with 2 spare bulbs, in cabinet 
$150. 


FREE BOOKLET 


Write for this new and in- 
teresting brochure’ giving 
complete information regard- 
ing the Dr. B. Lange SLIT 
OCULAR. Ask for brochure 
MA. 


Pfaltz & Bauer. Inc. 


EMPIRE STATE BUILDING, NEW YORK 
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Portable TELEBRINELLER 
OFFERS A UNIQUE SERVICE 


T 








...a Simple Rugged Instrument for 
Practical Use ANYWHERE 


Telebrineller opens many new opportunities for more 
rigid inspection and control. Its accuracy and reliability 
will stand up under the hard knocks of plant or field use. 


TELEWELD, INC. 


630 Railway Exchange Bidg. Chicago, Ill. 














GAERTNER CREEP TEST 
INSTRUMENTS 


Provide 


ACCURACY acquired in 42 
years experience supplying as- 
tronomers and physicists. 


And 


CONVENIENCE AND RUG- 
GEDNESS demanded by indus- 
trial engineers. 















That is why they are used in 
the leading Metallurgical Lab- 
oratories. 


The creep test micrometer illus- 
trated uses two telemicroscopes 
with illuminators and a preci- 
sion micrometer screw accurate 
to .0001 inch. 


Get your copy of our new 
M 138 Catalog of measur- 
ing instruments. 


THE GAERTNER SCIENTIFIC CORP. 


1214 WRIGHTWOOD AVE., CHICAGO, U. S. A. 
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Wednesday, June 29— 
Morning Session 


Sub ject—Radiography 


"Report of Committe E-7 on Radiographic Testing,” by H. H. 
Lester, Chairman. 

“Radiographic Testing—-Its Place in Industry,” by H. H. Lester, 
Watertown Arsenal. 

"Secondary Radiation in the Radiography of Aluminum, Steel and 
Lead,’ by Herman E. Seemann, Kodak Research Laboratories. 

“Ouantitative Gamma-Ray Radiography,” by Gilbert E. Doan, 
Lehigh University. 

"A Study of Intensifying Screens for Gamma-Ray Radiography,” 
by Charles W. Briggs, U. S. Naval Research Laboratory, and 
Roy A. Gezelius, Taylor-Wharton Iron and Steel Co. (formerly 
with U. S. Naval-Research Laboratory). 

"Correlated Abstracts Dealing with Radiography,”’ by Victor Hicks, 
Westinghouse X-ray Co., Inc. 


Wednesday, June 29— 
Afternoon Session 


Subject—Methods of Testing, Nomenclature 


“Report of Committee E-4 on Metallography,’ by J. T. Norton, 
Chairman. 
Papers APPENDED: 
“The Plastics Mounting of Metallographic Samples,” by W. L. Wyman, 
General Electric Co. 
“The Examination of Metals in Polarized Light,” by L. V. Foster, 
Bausch & Lomb Optical Co. 
"Report of Committee E-1 on Methods of Testing,” by W. H. 
Fulweiler, Chairman. 


Paper APPENDED: 
“Methods of Testing Thermometers,” by E. F. Mueller, National 
Bureau of Standards, and R. M. Wilhelm, C. J. Tagliabue Mfg. Co. 


(Continued on page Al15) 
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HARDNESS TESTING 
AT HIGHER SPEEDS 


It is now possible to accurately test metal hardness 


with Diamond Penetrator at variable speeds up to 
2700 per hour. 


The UNIVERSAL Line 


HARDNESS TESTING INSTRUMENTS 


Brinelling and Rockwelling 
POWER OPERATED 


also manual-operated for laboratory and occasional service 


PYRO-ELECTRO INSTRUMENT CO. 


7323-5 W. CHICAGO BLVD. 


OF 


DETROIT, MICH. 
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‘istical Methods as an Aid in Revising Specifications,” by 
C. Wiley, Bureau of Construction and Repair, Navy Dept. 


Level Bubble Strain Gage,” by Rex L. Brown, University of 
inois. 


rt of Committee B-4 on Electrical-Heating, Electrical-Resist- 
ce and Electric-Furnace Alloys,’ by Dean Harvey, Chairman. 


port of Sectional Committee Z-23 on Specifications for Sieves 
r Testing Purposes,” by L. T. Work, Chairman. 


port of Committee E-8 on Nomenclature and Definitions,” by 
Cloyd M. Chapman, Chairman. 


Wednesday, June 29—4.15 P.M. 
Edgar Marburg Lecture 


(he purpose of the Edgar Marburg Lecture is to have described 
the annual meetings of the Society, by leaders in their respective 
ids, outstanding developments in the promotion of knowledge of engi- 
ering materials. Established as a means of emphasizing the importance 
t promoting knowledge of materials, the Lecture honors and perpetuates 
e memory of Edgar Marburg, first secretary of the Society. 


Thirteenth Edgar Marburg Lecture: ‘““The Torsion Test” by Dr. 

Albert Sauveur. 

Some results obtained in the metallurgical laboratories in Harvard 

niversity with the use of a specially built torsion machine are described 
and discussed. 

rhe results reported include the torsional testing of various steels at 
room and at elevated temperatures, testing in the blue heat range, reverse 
twisting, and the twisting of single crystals. The significance of the 
autographic torque-twist curves is discussed, and a plea made for a closer 
study of the possibilities of the torsion test as a routine testing method 
comparable in usefulness and practicability to the tension test. 


Award of Charles B. Dudley Medal to Robert H. Heyer, The 
American Rolling Mill Co. 

: The Twelfth Award of the Charles B. Dudley Medal will be made 

rR R. H. Heyer, Member of the Research Department, The American 
‘olling Mill Co., for his paper on “Analysis of the Brinell Hardness 
est, presented before the Society at the 1937 annual meeting. 
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Wednesday, June 29— 
Evening Session 


Sub ject—Effect of Temperature, Fatigue of Metals 


“Report of Joint Research Committee of A.S.M.E. and A.S.T.M. 
on Effect of Temperature on the Properties of Metals,” by H. J. 
French, Chairman. 

Papers APPENDED: 

“Progress Report on Creep Tests of Tubular Members Subjected t 
F. 


Internal Pressure,” by 
nology. 


H. Norton, Massachusetts Institute of Tech 


“Report on_Long-Time Creep Test of 0.35 per cent Carbon Steel 
(K20),” by Howard C. Cross, and J. G, Lowther, Battelle Memurial 
Institute. 


“Report on Acceptability Tests for High-Temperature Characteristics,” 
A. 


by E. White and C. L. Clark, University of Michigan. 


“Report from Project Committee 19, Covering Information on Steels 
for Iubular Creep Tests and Other Test Work of the Joint Committee,” 
by H. J. Kerr, J. B. Rumer, and H. D. Newell, The Babcock & Wilcox 
Co. 

“Actual Grain Size Related to Creep Strength of Steels at Elevated 

Temperatures,’ by S. H. Weaver, General Electric Co. 


"Temperature Measurement and Control in Creep Testing,” by 
P. G. McVetty, Westinghouse Electric and Mfg. Co. 


“Report of Research Committee on Fatigue of Metals,” by H. F 
Moore, Chairman. 


“The Effect of Overstressing and Understressing in Fatigue,” by 
J. B. Kommers, University of Wisconsin. 


An Investigation of the Effects of Elevated Temperatures on the 
Fatigue Properties of Two Alloy Steels,” by J. S. Kinney, 
formerly at Rensselaer Polytechnic Institute. 


“Recent Developments in European Research on Fatigue of 
Metals,” by Richard P. Seelig, Metal Powders Processing Co., 
Inc. 


(Continued on page Al6) 
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(Continued from page A15) 


Thursday, June 30—Morning Session 


Sub ject—Steel, Ferro-Alloys, Corrosion 


“Report of Committee A-9 on Ferro-Alloys,” by Charles McKnight, 
Chairman. 

“Report of Committee A-1 on Steel,’”’ by H. H. Morgan, Chairman. 

“Physical Properties of Four Low-Alloy High-Strength Steels,” 
by W. L. Collins and T. J. Dolan, University of Illinois. 

“Report of Committee A-10 on Iron-chromium, lIron-chromium- 
Nickel and Related Alloys,” by Jerome Strauss, Chairman. 

“Surface- Cracks on Large 18 per cent Chromium, 8 per cent 
Nickel Alloy Steel Castings,” by Peter R. Kosting, Watertown 
Arsenal. 

“Report of Committee A-5 on Corrosion of Iron and Steel,” by F. 
F. Farnsworth, Chairman. 

“Report of Committee A-6 on Magnetic Properties,’ by Thomas 
Spooner, Chairman. 

“Report of Sectional Committee B-36 on Standardiation of Dimen- 
sions and Materials of Wrought-lron and Wrought-Steel Pipe 
and Tubing,” by H. H. Morgan, Chairman. 


Thursday, June 30—Evening Session 


Subject—Iron 


“Report of Committee A-2 on Wrought Iron,’ by J. B. Young, 
Chairman. 

“Report of Committee A3 on Cast Iron,’ by W. H. Rother, 
Chairman. 

“Report of Sectional Committee A-21 on Specifications for Cast- 
Iron Pipe and Special Castings,” by T. H. Wiggin, Chairman. 
“Effect of Size and Type of Specimen on the Torsional Properties 

of Cast Iron,” by Jasper O. Draffin and W. L. Collins, Uni- 
versity of Illinois. 
“Notes on the Hardness Measurements of Very Hard Steels and 


White Cast Irons,” by J. T. Eash and J. S. Vanick, The Inter- 
national Nickel Co., Inc. 
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“The Properties and Uses of Chilled Iron,’ by S. C. Massa 
Association of Manufacturers of Chilled Car Wheels. 


“Report of Committee A-7 on Malleable Iron Castings,” by E. k. 
Smith, Chairman. 


Friday, July 1—Morning Session 


Sub ject—Non-Ferrous Metals 


“Report of Committee E-2 on Spectrographic Analysis,” by H. V. 
Churchill, Chairman. 

"An Arc Source for Quantitative Spectral Analysis,’ by C. J. 
Neuhaus, The International Nickel Co., Inc., Huntington Works. 

“Report of Committee E-3 on Chemical Analysis of Metals,” by 
G. E. F. Lundell, Chairman. 

“Report of Committee B-1 on Copper and Copper Alloy Wire for 
Electrical Conductors,” by W. H. Bassett, Jr., Vice-Chairman. 

“Report of Committee B-2 on Non-Ferrous Metals and Alloys,” 
by R. F. Mehl, Chairman. 

“Compressive, Impact, and Other Mechanical Properties of Nickel 
and Some of Its High-Strength, Corrosion-Resisting Alloys,” by 
Charles F. Catlin and W. A. Mudge, The International Nickel 
Co., Inc., Huntington Works. 

“Report of Committee B-3 on Corrosion of Non-Ferrous Metals 
and Alloys,” by T. S. Fuller, Chairman. 

“Report of Committee B-5 on Copper and Copper Alloys, Cast 
and Wrought,” by C. H. Greenall, Chairman. 

“Report of Committee B-6 on Die-Cast Metals and Alloys,” by J. R. 
Townsend, Chairman. 

“Report of Committee B-7 on Light Metals and Alloys, Cast and 
Wrought,” by Sam Tour, Chairman. 

PAPER APPENDED: 

“The Effect of Foundry Variables on the Mechanical Properties of 
Sand-Cast Tension Test Specimens,” by H. J. Rowe, Aluminum Co. of 
America. 

“Report of Joint Committee on Exposure Tests of Plating on Non- 
Ferrous Metals,’ by William Blum, Chairman. 


Miscellaneous Business. 
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Highlights 


WRITTEN BY THE ABSTRACT SECTION 
EDITORS AND THE EDITORIAL STAFF 


Do you want to know what metallurgical engineers are saying, the world over? 
Look in the Current Metallurgical Abstracts. Here are some of the points cov- 
ered by authors whose articles are abstracted in this issue. 





Who’s Right 

Oaks and Bradt (page MA 366 R 6) 
plate Mn from the sulphate and find it re- 
sistant to oxidation and laboratory fumes. 
Fink and Kolodney (page MA 366 L 9) 
plate Mn from the sulphate and find it 
susceptible to oxidation, needing a chro- 
mate treatment—H.W.G. 


Sauce for Goose and Gander 


According to Metal Industry, London, 
(page MA 350 L 9), the non-ferrous foun- 
dryman should use soda ash, much as the 
ist iron foundryman does.—H.W.G. 


Perhaps 
Rasch (page MA 360 L 5) thinks that 


icks in fireclay bricks improve them.— 
i. W. G. 


All About It 
Shrinkage stresses in welding are cov- 
d by Spraragen and Claussen (page MA 


{ L 3) im a comprehensive correlated 
stract. —H.W.G. 


‘colproof Welding Steels 


A subcommittee of the Am. Welding 

, under the chairmanship of Critchett 
tes (page MA 364 L 6) that low alloy, 
th yield strength steels are foolproof in 
iding and require no heat treatment— 
'y when they contain no more than 0.15 
r cent C—H.W.G. 


Tests That Don’t Test 


Winterhager (page MA 364 R 7) finds 
that in welded galvanized sheet, the seam 
more corrosion resistant than the gal- 
inized steel itself, which seems odd till we 
note that “corrosion’’ tests were made in 
H»SO,, or NaCl solutions, or in SO. atmos- 
pheres. Now what has this to do with the 


ordinary service of galvanized sheets ?— 
H. W. G. 


Antimony Coating 


According to Doan (page MA 364 R 8) 
an antimony coating on a welding rod 
reduces surface tension and drop size and 
increases current efficiency —H.W.G. 


Diamonds and ‘‘Sticky Fingers” 


Police have been troubled for thousands 
of years by the strong attraction existing 
between diamonds and “‘sticky fingers.” 
This affinity may have inspired the method 
used today in recovering diamonds from 
their ores: Shaking tables are covered with 
a layer of grease, to which the diamonds 
stick while valueless minerals are washed 
away. Bierbrauer (page MA 346, R 4) 
describes a process which uses the layer of 
Brease to catch other minerals such as 
phosphorite, magnesite and calcite. By an 
interesting inversion of the method, a layer 
of ice is also used, but in this case the 
Zangue or hydrophilic minerals stick to 
the surface. Maybe glaciers have been do- 
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ing as good a job of concentrating as have 
streams in the past.—J.A. 


“*Lowly Iron Ball’’ Has Talents 


The lowly iron ball used in grinding 
mills is showing unsuspected talents. Zim- 
merley (page MA 346 R 8) tells how the 
balls reduce oxidized lead ore to form a 
metallized sponge; and also (page MA 346 
L 9) how under certain conditions they 
will collect most of the gold in an ore.— 


J.A. 


**Accuracy”’ 


Again we find how accurate the mining 
industry is. The total cost of mining and 
milling the radium ore at Great Bear Lake 
is (page MA 346 L 3) $3.976 per ton— 
marked down from $4.00—H.W.G. 


Copper Cast Iron 


Roensch (page MA 383 L 8) remarks 
that an apparent decrease of 50 per cent 
in cylinder bore wear in automotive engines 
is worth investigating further —H.W.G. 


Welded Cast Iron Pipe 


Experience has shown that welded cast 
iron pipe is satisfactory for any service that 
the unwelded product can be recommended 
for. One type in wide use today is thread- 
ed cast iron pipe, similar in dimensions to 
steel pipe, for corrosive services. This pipe 
is available in 2 in. to 8 in. sizes, in 5 to 
20 ft. lengths, and in chrome-nickel iron, 
high nickel-chrome-copper and unalloyed 
cast iron analyses. At first this pipe was 
furnished only in 5 ft lengths as cast. Soon, 
however, longer lengths were demanded 
and these were produced by oxyacetylene 
welding two or more 5 ft. lengths together. 
A 20 ft. length of pipe has three welds. 

Welding is done in special jigs, each 
with three welding stations, so that the 
three welds can be completed simultane- 
ously by three operators. The three separate 
lengths of pipe are supported by and 
rotated on rolls in the jig, so located that 
both ends of each length of pipe are sup- 
ported. This avoids strain during welding 
due to the weight of the pipe. A space of 
approximately 1/16-inch is left between ad- 
jacent beveled ends of pipe to allow for 
unevenness and expansion during welding. 
At each weld is a semi-circular natural gas 
preheating burner around bottom half of 
pipe. This is obligatory to heat and cools 
the entire periphery of the weld as nearly 
uniformly as possible. Only the adjacent 
pipe ends for a distance varying from 11, 
to 3 in. are heated. Welding rod of 
same chemical composition as the pipe is 
used. Welding is done at one point ap- 
proximately 15 deg. from vertical centerline 
and the pipe rotated toward the operator 
into the natural gas flame by a foot pedal 
device. Operators average 75 to 85 of 2 
in. and 15 to 20 of 8 in. welds in 8 hours 
(page MA 364 L 8).—E.V_D. 


Plow Shares and Mold-Boards Packed 
in Coffins for Carburizing 


The packing of plates of steel for plow 
shares and mold-boards in wooden boxes 
for pack-carburizing seems rather like 
coffins in cremation, but the process is 
described by Anderson (page MA 358R 6). 
—O.E.H. 


Steels in French Refineries 


4-6% Cr +- 0.5% Mo steel is one of the 
most popular grades for still tube steels in 
the U. S. A., but French refineries prefer a 
modification of this grade with 1% Al or 
Si (page MA 387 R 5). The 0.5% Mo 
steel that is widely used in the U. S. A. 
has not found favor in France, since the 
French feel that the increased price is not 
warranted by the improvement in physical 
properties over C steel. Apparently the 
intermediate Cr-Mo grades such as 2% Cr 
-+- 0.5% Mo have not been introduced in 
France.—J.Z.B. 


Cold Working Behavior 


The principle of cold drawing a tapered 
specimen to a uniform section and deter- 
mining in some way the toughness at the 
various degrees of cold working is utilized 
by Case (page MA 368 R 6) for steel bars, 
and by Stelljes and Weiler (page MA 369 
L 6) for Al sheet. The former uses im- 
pact, the second cupping, to show what has 
happened.—H.W.G. 


Good for Man and Beast 


Chubb (page MA 350 R 8) suggests Mo 
for about everything that can ail malleable 
iron. Babich (page MA 352 L 6) advo- 
cates borings in the cupola charge for mak- 
ing all-round better cast iron—H.W.G. 


Base Metal Couples 


The Bureau of Standards (page MA 377 
L 6) has new tables for Fe-constantan and 
Cu-constantan couples—H.W.G. 


Stinky vs. Sticky 


Ferrosilicon contains Ca. Ca thus car- 
ried into cast iron by late Si addition helps 
to control the inclusions so as to cause fine 
graphite to be deposited. The Ca forms 
CaC, and such iron has an acetylene-like 
odor when machined. All this is a theory 
of Valenta and Chvorinor (page MA 350 
R 4). However, Norbury (page MA 351 
L 1) adheres to his theory that the way to 
control the graphite is to make the in- 
clusions soft and sticky, through Ti addi- 
tions under oxidizing conditions ——H.W.G. 


Trade Terms 


Other industries have their special 
phraseology, as well as the metallurgical 
industry. According to Weiner (page MA 
383 L 3) whiskey making requires at- 
temperating coils, made of Cu. Why not 
of austempered steel, for euphony?— 
H.W G. 
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PHYSICAL AND 
FABRICATING PROPERTIES 


of a material determine its usefulness, 
This is No. 6 in a series of advertise- 
ments interpreting the properties of the 


ZINC ALLOYS used for DIE CASTING 








@= AS USED 
AS CAST 4 


DUCTILITY 


—clue to short-cuts in casting and assembly 


When you've got the job of specifying the metal for a die cast part which seems 
to require unusually complicated or roundabout coring, consider the ductility 
of the ZINC Die Casting Alloys. This ductility allows you to work pieces 
after casting—to shape integral flanges to curving contours, to bend hollow 
arms, to spin out undercuts, or to upset odd projections. A quite complex part 
may often be achieved by doing a little easy forming on a simple die casting. 

Ingenuity in this direction can short-cut a lot of effort and expense. The 
commercial die caster making the illustrated rotor saved die work by specifying 
a ductile ZINC Alloy, casting the part flat, and later twisting each cup-arm 
through a 90-degree angle. 

In assembly, too, the ductility of the ZINC Die Casting Alloys can be 
turned to profit. Rivets and rims, cast as integral parts of ZINC Alloy Die 
Castings, can be headed down or spun over to grip mating pieces in exacting 
assemblies. Extra parts and extra operations are often thus eliminated. 

Consult your commercial die caster or write to this Company for further 
information in regard to your specific problems. 


THE NEW JERSEY ZINC COMPANY 
160 FRONT STREET NEW YORK, N. Y. 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (csti?Giy) ZINC 








EDITORIAL 


Nomenclature Once More 


Prof. Sauveur brings up an interesting matter in his 
note in this issue, entitled ‘“‘Wanted, an International Com- 
mittee on Nomenclature.’ We heartily agree with Prof. 
Sauveur that when we use words, it should be clear what 
we mean by the words, and that it is highly advisable that 
we all mean the same thing by the same word. It is also 
advisable that the word be as correct in its connotations as 
we can make it with our present stage of knowledge. 

Indeed, it was only two months back that we objected 
editorially, under the heading “Nomenclature Again,” to 
the term “inherent grain size” in steel, since, with present 

nowledge, it is plain that this is an inaccurate phraseology. 
We felt that the way to correct an incorrect phraseology 
vas to call attention to its lack of logic. If an expression 
; really apt and better than an older one, people will use 
t, and in time the new becomes the accepted terminology, 
at only because of usage. We think that the function of 
.¢ A.S.T.M. or the 1.A.T.M. for instance, in giving defini. 
ons, is to state facts as to accepted usage, rather than to 
_y down an edict that terminology must be thus and so. 

In the case of a descriptive term, logic usually governs in 
1c end, so we have hope that “inherent grain size” will 
inish in time, (though “‘crystallization,’’ for fatigue fail- 
re, is distressingly persistent. 

The case brought up by Prof. Sauveur is more difficult 

ecause “‘pearlite’”’ is a specially coined word; it has to 
nean what we decide it to mean, and the first 
Jefinition of a coined word is by edict of the 
man who first uses it. Whether a word will stay 
put within the bounds of that definition is something else 
igain. “Babbitt metal’’ was at first any alloy made by 
Isaac Babbitt, but “Babbitt metal’’ soon came to mean a 
different composition from Babbitt’s first one, but a par- 
ticular composition so widely used that there was, in effect, 
a sort of standardization. Then the term grew to include 
other useful compositions, so if one wanted to refer to the 
standard” composition he had in mind he called it ‘‘genu- 
ine babbitt” the capital B having disappeared in the shuffle. 
The word meant different things at different times, as most 
words do. 

So we would not be worried if in 1938 a word had come 
to mean something different from what a group of eminent 
men decided it meant in 1910. A word lives only if 
people agree that it is necessary and logical. For example, 
the term ‘‘Boydenite,’ never took hold, either because 
people didn’t grasp just what it was intended to express, 
or felt that, if they did want to express what its originator 
tried to compress into that word, they could do it more 
clearly by taking as many words as necessary. 

It happens that, for our own use, we had had to give 
thought to this particular problem of terminology before 
Prof. Sauveur brought it up, and we'll give below our per- 
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sonal slant. Perhaps it we had had Prof. Sauveur’s com- 
ment before we had to make our own choice, we might 
have had a different slant, but at any rate, we tried to tackle 
the selection of terms from a logical point of view. 

We started at the other end from Prof. Sauveur, for the 
major source of misunderstanding seemed to us to lie in 
the word “sorbite’’ rather than ‘“‘pearlite.” So we were 
quite willing to accept the clarification afforded by the 
suggestion that sorbite be reserved for the decomposition 
product produced from martensite on tempering. That 
has the advantage of pinning down one thing to one word, 
anyhow. 

We couldn't bring ourselves to dispense with either of 
the troostites. Luckily, custom has applied the adjective 
“primary” to that brand of troostite formed direct from 
austenite and “secondary” to that formed by decomposition 
of martensite. The degree of agglomeration of ferrite and 
carbide, and the properties of steels consisting chiefly of 
primary troostite or chiefly of secondary troostite, are pretty 
much alike, so there seems an advantage in being able to 
use the term “‘troostitic’’ for steels that are in the same gen- 
eral category. By using the proper adjective, there is no 
ambiguity. 

That left us with “‘pearlite’’ as the mixture of ferrite and 
carbide produced directly from austenite. We were not 
disposed to worry much about whether it always has 
eutectoid composition or not. The accepted eutectoid com- 
position of iron-carbon alloys has been slipping back from 
the 1910 figure of 0.90 per cent C to a 1938 figure nearer 
to 0.80 per cent, and if we put 12 per cent Cr in the steel, 
as in cutlery stainless, it slips back to around 0.30 per 
cent C. 

The original use of “pearlite’ was to describe, rather 
than to define, ‘a constituent with a pearly luster.’’ The 
luster is due to parallel bands of ferrite and carbide, and 
luster is there whether the bands are of just the theoretical 
ratio of thickness or not. We can’t pick out a patch of 
pearlite and analyze it to see whether it has the current 
specification for eutectoid composition or not. We recog- 
nize pearlite by its looks and we use the word to refer to 
what we see. So there is no ambiguity about lamellar 
pearlite, if we state that we define it on the basis of looks 
rather than composition. 

If the steel is hurried a bit in cooling and doesn’t get 
time to reject all the ferrite, the pearlite patches are not 
just what it would produce had it had more leisure. How- 
ever, this didn’t seem to justify calling the patches some- 
thing else, so we were personally willing to think of 0.50 
per cent C. pearlite. 

Our main trouble came in trying to find words for the 
jumbled-up fine structure resulting from a fast rate of 
cooling of austenite,—the structure 1910 nomenclature was 
prone to call sorbitic. But steels of such structure cover 
a much smaller range of properties than that of the sor- 
bitic steels produced by tempering martensite. We at- 
tempted to handle this by considering the different degrees 
of jumbling to be stages in emulsification, where thc steel 
wanted to lay down nice parallel lamellae, but didn’t have 
time, and so laid down warped lamellae, then, at still faster 
cooling, smaller and more curly strings, till at a still faster 
rate, the strings were all messed up and scarcely laid down 
in ranks at all. The next faster rate, but still short of pro- 
ducing martensite, gives primary troostite. So we adopted 
the terms “coarse pearlite,” ‘fine pearlite,” and “emulsified 


(Continued on page 144) 
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... and what are minutes and hours worth on your production line 2 


AJAX-NORTHRUP Heating Furnaces offer a new conception of time; of quality and 


uniformity; and lower net costs wherever heating is an important element. 


The curve shows how steel tubes are heated for forging in seconds instead of minutes. 


Solids also are upset. For instance, 234" round stock is heated for forging in 90 seconds, 








negligible scale and minimum cleaning of dies. Zone hardening is accomplished in 
another plant in 3 to 7 seconds, and the cost for electricity under these conditions is 
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Highlights 


WRITTEN BY THE ABSTRACT SECTION 
EDITORS AND THE EDITORIAL STAFF 


Do you want to know what metallurgical engineers are saying, the world over? 
Look in the Current Metallurgical Abstracts. Here are some of the points cov- 
ered by authors whose articles are abstracted in this issue. 





Galvanizing Flux 


In a talk at the April meeting of the 
American Zinc Institute, Peirce (page MA 
436 L 2) offered some very constructive 
and far-reaching suggestions concerning gal- 
vanizing by the hot-dipping process. Some 
of the most important of these relate to the 
flux used as a cover on the molten zinc 
bath. Evidently the flux plays a much more 
important role than merely to keep the sur- 
face clean and free from oxide which is 

usual conception of the purpose of a 

ix. A number of pertinent suggestions 
made, any one of which could well form 

the basis of research and dissertation for a 

ctor's degree. Hot galvanizing, like a 

imber of other age-honored metallurgical 

ocesses, has been used so long that we 

ve come to take it for gr-onted and to 
nk that we know all there is to be learned 

ncerning it. According to Peirce, this is 
from the truth.—H.S.R. 


Welding Engineering Course 


[he Educational Committee of the Amer- 

n Welding Society is to be congratulated 

1 the comprehensive outline of a welding 

g‘neering course which it has prep>red 

| submitted (page MA 430 R 8). Col- 
es and engineering schools all over the 
untry have too long neglected making 
is a regular and important part of their 
irriculum. The result is that we are to- 

y turning out graduates with little or no 

iderstonding of welding and cutting, in 
pite of the large and fast-growing parts 
played by these processes in modern indus- 
ry. Such courses should be quite different 
from those used in Trade or Vocational 
Schools. In the latter, the main object is 
to teach tradesmen to weld. But while en- 
gineering students should receive a certain 
amount of practical instruction to en7ble 
them to grasp the fundamentals of the art, 
they cannot devote sufficient time to this 
phase to become adept welding operators. 
Rather the emphasis should be laid on giv- 
ing them a sound engineering knowledge of 
welding and cutting processes generally. 
This will encble them to specify and apply 
welding and cutting intelligently in their 
work right from the start, and eliminate 
the necessity of their learning these proces- 
ses from the ground up on their first job, 
as is now .so.frequently the case. It is 
only necessary to consider the tremendous 
switch from castings to fabricated parts in 
industry during the past few years to visual- 
ize one example of the demand for engi- 
neers who have been taught to design for 
welding. 

The outline of the ideal welding engi- 
neering course prepared by the Committee 
appears to fill these requirements. and it is 
to be hoped that many colleges and schools 
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who wish to lay more stress on this rapidly 
developing field will give it their serious 
consideration. It will be noted that the 
subject matter is broken up into three major 
divisions: (1) elementary welding engi- 
neering, (2) advanced welding engineering, 
and (3) metallography of welding. The 
committee feels that the course should be 
started at the beginning of the second term 
of the third year in an engineering school. 
This allows sufficient time for the student 
to acquire a knowledge of basic subjects, 
such as materials, methods of testing and 
physical metallurgy first—E.V.D. 


Tin in Nickel Brass 


Hudson (page MA 412 R 5) likes up to 
4 per cent Sn in nickel brass for castings, 
while for rolled stock, Egeberg and Prom- 
isel (page MA 419 L 3) considers 0.003 
per cent the limit. Both articles refer to 
the alloy as ‘nickel silver.’ We've gotten 
to the point of dropping the ‘German’’ 
from German silver and substituting the 
word “nickel,” why can’t we go the next 
step, substitute brass for silver, and be com- 
pletely truthful ?—H.W.G. 


High Purity Aluminum 


The February issue of the German maga- 
zine Aluminium consists of articles by sev- 
eral authorities on the manufacture, prop- 
erties and applications of Al of greater 
purity than 99.5 per cent. These are of 
interest in view of frequent contentions that 
the attainment of highest purity in metals 
is of purely academic interest, without com- 
mercial value. Articles on manufacture ap- 
pear (page MA 414 R 8 and R 10) prop- 
erties (pages MA 444 L 6 and L 8, MA 
449 R 3, R 6 and R 8) and applications 
(pages MA 449 R 4 and R 7).—Ha. 


Steam Pressure for Feeding Castings 


Hird (page MA 412 L 6) describes an 
interesting method of feeding a casting in 
which a gob of wet sand in a tight con- 
tainer is inverted over a shrunk head and 
weighted down so that when the heat of 
the metal produces steam the steam pres- 
sure increases the hydrostatic head so the 
riser need not have as much supplied to it 
as is needed without the steam—H.W.G. 


Galvanizing Gets Attention 


Buch (page MA 433 R 5) and Schlitt 
(page MA 436 R 1) discuss electric and 
radiant tube heating for better temperature 
control in hot galvanizing. Peirce (page 
MA 436 L 2) discusses pickling and 
Lvons (page MA 433 R 6G) an electrogal- 
vanizing process —H.W.G. 


Precision With a Vengeance 


Mitchell (page MA 416 R 4) claims that 
in order not to impair the hot and cold 
working characteristics of basic bessemer 
steel, the impurities must be held down to 
prevent a cumulative effect. So tar so 
good, but then he lays down the edct 
that among the impurit’es, Ni should not 
exceed 0.154 per cent and sets a limit in the 
third place of decimals for other residual 
elements !—H.W.G. 


Inhibitors for Pickling 


Slowly, as information continues to ac- 
cumulate, the veil of mystery is being lifted 
from inhibitors, which play such an im- 
portant role in industrial pickling processes. 
An article abstracted in this issue (page 
MA 433 L 7) is very helpful in this respect. 
With the information gained from a few 
more articles of this caliber, one should be 
able to choose his inhibitor on a rational 
basis.—H.S.R. 


Electrolytic Polishing of Stainless? 


Jacquet’s method of electrolytically pol- 
ishing Cu (page MA 441 L 3) might be 
modified to apply to solid solution alloys 
such as austenitic steels that are notoriously 
hard to polish. The necessity for constant 
polishing and etching to obtain representa- 
tive structures would then be obviated.— 


J.Z.B. 
Efficient Grinding in Ball Mills 


Evidence is now coming in that the much- 
maligned ball mill has an efficiency consid- 
erably higher than the 1-4 per cent pre- 
viously assigned to it. Bond and Maxson 
(page MA 410 L 9) report a grinding 
efficiency that is 60 per cent of the the- 
oretical.—J.G.A. 


it’s the Humidity 


Now that something is being done about 
the weather, there is a revival of interest in 
electrostatic mineral separation, which be- 
fore the days of wide-spread humidity con- 
trol, was exceedingly erratic in its per- 
formance (page MA 410 L 6).—J.G.A. 


A Reversal 


The account of the metallurgical details 
of a motor yacht built for the Royal 
Canadian Mounted sounds like marine 
horses instead of the horse marines (p-ge 
MA 452 R 3).—H.W.G. 


Another Tool for Corrosion Research 


Schneider and Forster (page MA 449 L 
5) suggest damping tests to show whether 


intercrystalline corrosion has begun.— 
H.W.G. 
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SEE FOR YOURSELF why Foxboro 





potentiometer controllers are so accurate and dependable 


Battery of nine Foxboro Potentiometer Controllers for three electrolytic cleaning 
tubs in the Wheeling Steel Plant at Yorkville, Ohio. 


For the most economical 
and accurate operation for 
different requirements Fox- 
boro provides two types of 
control contacts: mercury- 
in-glass type, and intermit- 
tent brush type. Foxboro 
engineers will gladly rec- 
ommend the correct type 
for your specific conditions. 


All adjustments are outside 
on the Foxboro Controller. 
No oiling or attention in- 
side the case is required. 
Control setting dial. . . me- 
chanical zero adjustment 
...and standardized knobs 
are grouped conveniently 
on the front of the Controller. 























CCURATE and dependable control is a fact 
with Foxboro in hundreds of installa- 
tions, such as the one shown at the left. The 
slightest variation of temperature causes ac- 
tion, instantly, to restore the desired tempera- 
ture. Initial cost is less . .. space is saved... 
and maintenance is materially reduced... 
particularly with the Foxboro Multiple Drive. 
Some of the many reasons why an ever- 
increasing number of users is buying Foxboro 
Pyrometer Controllers are detailed on this 
page. They will help to explain why users 
say that no other controller can give you so 
much for so little. The Foxboro Company, 54 
Neponset Avenue, Foxboro, Mass., U. S. A. 
Branch Offices in 25 Principal Cities. 
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REG. U. S. PAT. OFF 


POTENTIOMETER CONTROLLERS 
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A 12-inch temperature scale is provided on the giant 
setting dial. Accurate setting is thus assured—an essen- 
tial step in obtaining accurate temperature control. 





Knife-edge selectivity is a feature 
of the Foxboro Controller. As little 
as two-thousandths of an inch of 
galvanometer point deflection will 
) cause regulating action. Accurate 
i . temperature regulation is assured. 


Economy of cost without reduction of efficiency is 
obtained by Group Drive. Foxboro Controllers 
may be lined up in batteries of as many as eight, 
and driven by one motor. See installation above. 


METALS AND ALLOYS 














EDITORIAL 


Research and Finance 


Poor's Industry and Investment Surveys, of April 15 on 
mn and Steel, and of May 6 on the Copper Industry, are 
idedly interesting from the point of view of those con- 
rned with research and development. The appraisal of 
chances for future profits takes in not only the factors 
location, control of raw materials and the like, but also. 
| quite as importantly, the attitude of the companies 
ward diversification and development of new products. 
[he amount and quality of a firm’s research efforts are 
ken into account just as definitely as its physical facilities 
r production. Most of the steel producers are doing suf- 
‘ent research to make an impression on these financial 
perts. While other factors enter, this one of awareness 
changing condition and preparedness to meet them, ap 
rently has much to do with the recommendation to hold 
stocks of the overwhelming majority of the steel pro- 
icers, as long-pull investments, despite the prevalence 
red ink in the present Roosevelt depression. 
The discussion of the copper companies brings out, that, 
i the opinion of those who write the Poor's reports, cop- 
er stocks are not an investment, but are entirely specu- 
ative, in spite of the fact that industry cannot get along 
without copper. The suggestion for all of the companies 
whose condition was analyzed, was without exception to 
switch in the expectation of a lower price for copper as 
soon as the main producers got tired of holding an umbrel- 
la over the high cost producers. This expectation was 
realized a fortnight after the prediction was made. 
Comment on the research developments of the copper 
companies brings out that improved mining and milling 
methods have resulted in the creation of excessive pro- 
ductive capacity. New product developments to widen the 
markets do not impress the writers of the reports, and 
comment is made on such efforts only in the case of a 
couple of companies. However, the adjectives “dom- 
inant,” “entrenched,” ‘‘enviable,”’ and “‘established’’ are 
used to describe the position in industry of the firms that 
have paid marked attention to research and development. 
Both reports are worth reading by metallurgists, who 
may derive some satisfaction in noting that their work is 
being appreciated by financial, as well as by technical, ex- 
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perts. One paragraph deserves quoting in full. 

The metallurgical needs of various industries are gen- 
erally quite specialized. In the more progressive of such 
industries, much of the development of new materials has 
thus far been due to experiments by the ultimate indus- 
trial user, at least as largely as to the sensational activi- 
ties of producers who may visualize the possible new mar- 
kets for special alloys. The future, however, will probably 
see the steel industry and the companies represented therein, 
doing more and more of the basic laboratory and research 
work to develop special steels to fit the needs of different 
customers. In the final analysis, experiment and research, 
as applied both to products and to distribution, hold the 
key to far reaching future expansion for the steel industry. 


—H. W. G. 


Condensation 


Brevity is the soul of wit, and when a fact is known 
beyond the possibility of a doubt, it is often possible to put 
the fact in a very few words. 

The technical handbooks, such as those of the A.S.M., 
the A.F.A., and the one of the American Welding Society 
soon to appear, owe much of their utility to the condensa- 
tion imposed by the restrictions of space. 

However, the engineer is somewhat spoiled by his hand- 
books and wants everything served up in tabloid fashion 
whether it can be condensed or not. He is even prone, in 
the absence of compressed data, to make his own compres- 
sion, averaging a lot of un-averagable data and plotting a 
curve upon which he will then design, but which is no 
more suitable for the purpose than pure guesswork would 
be. We criticized a textbook a while ago because, among 
other oddities, a single figure was given for the properties 
of heat-treated nickel steel. The author wrote us a hot 
letter stating that two good authorities had given widely 
different data for the strength of heat-treated nickel steel, 
and he had averaged them; hence, his figure must be right, 
we were cockeyed to criticize him, and to cancel his sub- 
scription. We never did think that the sole purpose of a 
book review was to pat the author on the back, no matter 
how sloppy a job he had done. 

We had a request recently for ‘one curve upon which are 
shown the properties of carbon alloy and heat-resistant 
steels at all temperatures ranging from very low to very 
high.”” We had to reply that there was no such animal. 

Quite in contrast to this demand is the attitude of engi- 
neers who know that circumstances alter cases, and that it’s 
a tough job to set down the effect of every variable that 
may be acting. We particularly like the “Dedication” 
written by E. L. Robinson for a compilation of high cem- 
perature creep data that has been made for the Joint 
A.S.M.E.-A.S.T.M. Committee on Effect of Temperature 
on the Properties of Metals. Here it is: 

Dedicated 
to 
Courage and Progress 
and the mistakes and misunderstandings 
without which no progress is possible. 
If 
you are not willing to give the necessary time 
to a careful reading of the Foreword and a 
comprehension of its limitations and uncertainties, 
DO NOT 
USE THIS REPORT. 
H. W. G 
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TAKE GUESSWORK OUT OF STEEL TREATING 


Special Alloy Steel Service Helps User Quickly 
Secure Desired Results 


Ryerson certifies to the known uniform high actual results of heat treatment tests, are sent with 


quality of all steels in stock—from the thinnest sheet every shipment of Ryerson Certified Alloy Steels. 
to the heaviest plate—from the smallest bar to the This complete information makes guessing or testing 
largest beam. In addition, we have developed a spe- 


, . unnecessary. The heat treater knows the characteris- 
cial alloy steel service that is a big help in securing ine of ths Cat + ke a 1 he 
desired heat treatment results. Whole heats of ideal Noe ee ee ee ne a ee eee Maner. ae eee 
close range analysis are selected for each S.A.E. better results in less time. There are many other ad- 
number; special data sheets showing chemical and vantages. Let us tell you the complete story. Write 
physical properties, grain size, cleanliness rating and for booklet R1. 


Joseph T. Ryerson & Son, Inc. Plants at: Chicago, 
Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, 
Buffalo, Boston, Philadelphia, Jersey City. 


Principal products in stock for Imme- 
diate Shipment include—Bars, Struc- 
turals, Shafting, Plates, Alloy Steel, 
Tool Steel, Spring Steel, Iron snd 
Steel Sheets, Stainless, Babbitt, Strip 
Steel, Welding Rod, Tubing, etc. 











‘Highlights 


WRITTEN BY THE ABSTRACT SECTION 
EDITORS AND THE EDITORIAL STAFF 


Do you want to know what metallurgical engineers are saying, the world over? 
Look in the Current Metallurgical Abstracts. Here are some of the points cov- 
ered by authors whose articles are abstracted in this issue. 





Tantalum in Nitriding Steels 

Genders (page MA 518 L 3) says that 
addition of Ta or Cb to an Al-Cr nitriding 
steel, increases the hardness and the depth 
of the nitrided layer —H.W.G. 


Stainless 

Discussing the German situation in which 
substitutes for Ni in 18:8 are being sought, 
Tofaute of Krupp (page MA 510 L 5) 
inclines toward the use of Mo plus a car- 
bide-binding element rather than that of 
Mn.—H.W.G. 


Flaky Steel 


Russian investigators (page MA 510 L 7) 
offer evidence in favor of the hydrogen 
theory for flakes and shatter cracks in steel. 
—H.W.G. 


Super-Colossal Next? 


For further evidence that the Hollywood 
influence has extended to the Orient, see 
Nishimura (page MA 501 L 3) on super- 
lural. A few years ago, we read about 
super-invar, then super-permalloy, now 
super-dural. What next ?—J.S.M. 


Too Many Microconstituents 


Hardening of unalloyed cast iron with 
oxy-acetylene flame (page MA 487 L 5) 
puts the poor cast iron through a strenu- 
ovs set of gymnastics in which iron car- 
bide is converted into martensite, troostite, 
osmondite and sorbite. Austenite seems to 
have been neglected and it is suspected that 
it had a rather important part in the activity. 
lt may be questioned if some simplification 
could have been used by the author with 
just as satisfactory presentation of the 
changes involved.—O.E.H. 


Cu-P Steels 


Daeves and Trapp (page MA 513 L 6) 
apply statistical methods to evaluation of 
atmospheric corrosion resistance —H.W.G. 


Sand Testing 


Buchanan (page MA 481 L 3) rakes the 
A. F. A. methods for sand testing over the 
coals —H.W.G. 


Double Muffle Furnace for 
High-Speed Steel Treatment 


A double muffle furnace, with one muffle 
located over the other, for heat treating 
high-speed steel is interestingly described by 
Howe (page MA 490 R 4). The upper 
muffle is used for pre-heating the steel with 
the waste gases from the lower muffle where 
the temperature rises to 1300° F. A con- 
trolled atmosphere is a feature—the H2 and 
the CH, of the raw gas react with the CO, 
and H:O of the combustion gases to form 


a protective atmosphere of H and CO in 
N.—E.F.C. 


Experience with Annealing Furnaces 


A description of a number of annealing 
furnaces by McGuire (page MA 490 L 3) 
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throws some interesting light on a subject 
of keen interest to heat treaters. It in- 
cludes some experience and comparisons of 
different types of radiant tube furnaces. The 
furnaces are located in a large steel com- 
pany’s plant in Detroit—E.F.C. 


Liquid Powder Metallurgy 


Price, Smithells and Williams (page MA 
505 R 10) describes the preparation of 
dense, sintered W-Cu-Ni alloys in which 
the Cu and Ni powders are liquefied dur- 
ing the sintering and form a molten Ni- 
Cu-W alloy which surrounds and cements 
the growing W grains. The alloy (contain- 
ing 6% Ni and 4% Cu) has been stated 
elsewhere to be in commercial use as a 
material for radium containers, by virtue of 
its unusually high density —F.P.P. 


Gases in Metals 


Various ramifications of the subject of 
gases in metals are reported in this month's 
abstracts, with hydrogen, as usual, coming 
in for the most attention. Post and Hain 
(page MA 502 R 1) study the diffusion of 
hydrogen through carbonyl iron; Bamford 
(page MA 503 L 3) discusses, among other 
things, the effects of hydrogen and nitrogen 
in steel; Ogawa (page MA 505 L 8) ob- 
served that Ni sputtered in hydrogen or 
nitrogen atmosphere had a close-packed hex- 
agonal lattice, and succeeds in ascribing this 
unorthodox condition to gas adsorbed or 
absorbed from the atmosphere; Iigima (page 
MA 508 R 4) studies the adsorption of 
hydrogen or reduced nickel and Ransley 
and Rooksby (page MA 507 L 5) find that 
cathodic hydrogen increases the brittleness 
of sheet molybdenum, when tested at a cer- 
tain angle to the direction of rolling. One 
of the most useful recent treatments of this 
whole subject is Kubaschewski’s (page MA 
502 R 10) correlated abstract, containing 
187 references, with information on the 
practical effects of gases on the mechanical 
properties of metals and alloys —F.P.P. 


It Must Be The Heat—Or Something* 


O Tweedledum and Tweedledee 

You must have grown on Fe-C. 

Eutectic graphite prime said "Dum, 

But carbide "Dee would not succumb; 
The war was on—it goes on still 
Without or with a casting chill. 

So metallurgist, raise your voice— 

Just name your poison, take your choice. 





* Incited by Gréber and Hanemann (page 
MA 501 L 5).—JSM. 


Colored Cadmium Plating 


The proper bath and other essential con- 
ditions for producing a cadmium plating of 
various colors and shades are described by 
Erskine (page MA 495 R 3). The-color- 
ings are reported stable to weathering after 
exposure tests of oxidized specimens. The 
corrosion resistance of the deposit is said to 
be improved.—E.F.C. 


Metal Spraying 

Metal spraying is by no means a new 
development and during its history many 
interesting applications have been brought 
to light. An authoritative review (page 
MA 496 R 5) by an American naval engi- 
neer affords those interested an insight into 
the fundamentals and applications of this 
art. Many of the metals and alloys com- 
monly used are included.—E.F.C. 


Zinc Alloy Castings 

Burkhardt and co-oworkers (page MA 
482 L 8) report the unusual condition of 
higher strength in sand than in chill cast- 
ings —H.W.G. 


Making Clad Steels 

Schéne and Rideker (page MA 513 L 3) 
as well as Pomp and Weddige (page MA 
485 L 3) present comprehensive studies of 
the problem of applying corrosion-resistant 
cladding to steel.—H.W.G. 
Hardfacing 

Hardfacing is a process which consists in 


welding on to wearing parts a facing, edge 
or point of a hard metal, exceptionally re- 


_ sistant to abrasion. When first introduced, 


hardfacing was used only on oil well drill- 
ing tools and certain types of excavating 
equipment. But other profitable applica- 
tions were soon found in almost every field. 
Phenomenal growth of the process followed 
and, today, hardfacing is a very important 
factor in the welding industry. 

Hardfacing increases the life of parts 
from 2 to 25 times, depending on the type 
of hard metal used and the service to which 
it is subjected. This results directly in 
fewer replacements of hardfaced parts. 
Down-time for machines, with accompany- 
ing loss in production and efficiency, is 
also reduced. 

Many worn parts which formerly had to 
be scrapped are now rebuilt, hardfaced, and 
returned to service at a cost considerably 
less than that of replacing them with new 
parts. Such hardfaced reclairned parts are 
much superior to plain new parts in any 
case, as they will outwear them many times 
and operate more efficiently. Also, this 
practice makes it possible to reduce the stock 
of spare parts kept on hand. 

Another important economy realized from 
hardfaced parts is due to the fact that they 
remain in better condition longer. For ex- 
ample, umprotected ditch teeth quickly be- 
come dull and are correspondingly harder 
to pull. Operation of the machine is slowed 
down and more power is required to drive 
it. Hardfaced ditcher teeth are self-sharp- 
ening, however, and cause no loss at any 
time in the efficiency and economy of the 
machine. 

Finally, hardfacing permits utilization of 
cheaper and often estan metals for wear- 
ing parts. The main bulk of the part is 
made of a cheap steel that meets the require- 
ments for strength and _ shock-resistance. 
Then the wearing surfaces are hardfaced 
with a suitable abrasion-resistant material. 
A composite part is created, which possesses 
both strength and hardness to a maximum 
degree, each where needed, without having 
the inherent drawbacks of the homogeneous 
mass (page MA 494 L 7). —E.V.D. 


High-Temperature X-Ray Cameras 


One of the trying problems of the X-ray 
worker has been how to make measurements 
of fair precision at elevated temperatures. 
Such a camera would be obviously of great 
assistance in the investigation of alloy sys- 
tems in which the quenching method yields 
ambiguous results. Thus, Schlossberger’s 
(page MA 501 L 7) description of a cam- 
era operable to 1400° C. is of special 
interest.—J.S.M. 
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Satisfied users everywhere are saying — 


“We are forming better products from 
J&L STRIP and SHEETS oat low cost... 


because they have the 
ductility and strength that 
take the draw pertectly.” 


J & L Strip and Sheet Products are custom- 
made to your requirements under rigid inspec- 
tion, from the time the raw materials come 
from the mines and quarries through every 
| process to final finishing in Jones & Laughlin’s 
| modern 96-inch Continuous Strip and Sheet 
Mill. 
And when you put this steel through the 
presses in your plant, you get smooth, effi- 





cient processing ... enjoy low costs... obtain 


better looking, 


more satisfactory finished 
Es 6 and charge off a minimum to 


repairs and press rejects. 
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J & L Strip and Sheet Products Have Superior Form- 
ing Characteristics - J & L Strip and Sheets are uniform in 
quality ... they have a uniformly smooth surface that holds up 
in processing, exceptional ductility, are uniform to gage, and have 
superior drawing characteristics. They assure you greater efficiency 
in your stamping operations. 

When you make J & L the strip-and-sheet producing end of 
your business, you know your specifications will be followed with 
scientific exactness . . . that you will enhance the safety and ap- 
pearance of your products. Specify and use J & L Strip and Sheets 
for economy and efficiency. Ask a J & L representative to call and 
discuss your requirements. 


JONES & LAUGHLIN STEEL Col RATION - . J R q 


AMERICAN IRON AND Steet WORKS. ae eS 
PITTSBURGH, PENNSYLVANIA 


OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850 
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EDITORIAL 


“Ht Won't Be Long” 


Every summer, as we begin to make plans for camp, we 
yrrespond with a chap who camps with us, and arrange 
etails. His letters always close with the cheering com- 
ment, “It won't be long, now.” When the calendar says 
hat there is less time till the start of vacation than has 
apsed since the end of the last one, we always begin to 
‘eel encouraged. 
A similar feeling of encouragement ought to pervade 
isiness in general and the metallurgical industries in par- 
cular when the calendar is inspected and the fact noted 
iat the reign of the present administration is about three- 
urths gone. In a couple of years, the all-wise guys, who 
ve been kicking the industries around, will have evap- 
ited from Washington and the front pages. We really 
n't expect that there will be three successive miscarriages, 
ence conclude it is a shorter time till the end of Dear 
Papa's rule than it has been to the start of it. Like the 
hopping days till Xmas, we can be figuring ‘“‘only 800 days 
‘ill a new administration.”—H.W.G. 


't Sounds Familiar 


From the presidential address of J. C. Bayles before the 
American Institute of Mining Engineers, Sept. 2, 1884, we 
cull the following: 


The extreme industrial depression through which the 
country is passing, and of which we have not yet seen the 
end, invites consideration as one of the phenomena of 
civilization, resulting, curiously enough, from conditions 
eagerly sought. enthusiastically promoted by the engineer- 
ing profession, and when attained, regarded as in the high- 
est degree promotive of the general welfare. The higher 
and more complex our social organization, the more certain, 
I think, will be the periodical recurrence of these seasons 
of depression, which a wise foresight keeps ever in view. 
Whether they would occur as frequently, if at all, under 
that absolute freedom of trade among nations of which the 
political economists dream, I do not know and it is idle to 
speculate. The tendency of nations is steadily in the 
Opposite direction, and the efforts which are now made in 
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the principal countries of the world to dispense with such 
of the products of other nations as can be produced at 
home, even at the sacrifice which is assumed to attend the 
diversion of labor from pursuits yielding the largest return 
for the least effort, are attended with such congestions of 
the markets of the world that the impulse of progress is, 
as we know, intermittent, and capital becomes sensitive to 
even slight encouragements and discouragements. We can- 
not, however, be sure that even the Utopia of the economists 
would be exempt from alternations of prosperity and de- 
pression. We are taught, as fundamental truths of eco- 
nomic science, that the end and aim of all human endeavor 
is abundance; also, that all commercial relations neces- 
sarily rest upon the basis of mutually advantageous ex- 
changes. Taking these two elementary truths together, we 
find that the producing nations of the world are, at the 
moment, possessed of a greater supply of products than can 
be exchanged for other products with advantage. We 
know, as a matter of fact, that the condition of abundance 
has not been reached, and yet we are suffering from a 
partial paralysis of our national energies because of what 
is popularly known as “over-production.” If a manufac- 
turer in any line is asked what is the cause of the present 
depression in business, he will promptly reply ‘‘over-pro- 
duction.”” The thoughtful student of social science will 
answer that it cannot be, for the reason that there are 
millions of people whose wants are only partially supplied, 
and who need more of everything than they are able to 
procure. The manufacturer will in turn reply that, while 
this is undoubtedly true, as an abstract proposition, it is 
none the less a fact that the people whose wants are un- 
supplied have nothing to give in exchange for what they 
need except labor, and that if this labor were employed in 
extending production, the supply would be still further 
increased, so that a greater distribution on this basis of 
exchange would still further aggravate the evil. This seem- 
ing paradox can, of course, be explained, but for all prac- 
tical purposes we may assume that over-production is an 
economic fact, though perhaps called by the wrong name; 
that as a fact it must be recognized. At the present time 
the demand (by which we mean the desire and ability to 
purchase) is much less than the actual or possible supply; 
and while this condition of affairs continues, the manu- 
facturer who can produce at least cost is master of the 
situation, and the fittest to survive. 

It is only natural that these convulsions in trade should 
occur more frequently as civilization advances. In a state 
of barbarism they would be impossible; in countries 
possessing a low grade of civilization they could occur only 
in modified form and wholly as the result of external 
influences. 


Bayles then went on to discuss the marginal producer, 
the fact that blast furnaces were then running at 39 per 
cent of capacity and a variety of other things that sound 
strangely up to date. One comment was that “the low 


prices of one decade will be the high prices of the 
next.’’—H. W. G. 


How to End the Depression 


Whatever the temporary upswing from the poll-priming 
activities, the Roosevelt depression will obviously have a 
third relapse. It’s time that a permanent cure be sought. 

We can think of two ways to accomplish it. A bit more 
Hitler-aping in national and party affairs would bring im- 
peachment of some lesser apes into the picture, which 
should react favorably higher up. But even that would 

(Continued on page 192) 
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our new product 


ELECTROLYTIC ZINC 


produced for our account by 


ANACONDA COPPER MINING COMPANY 
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UNITED STATES SMELTING 
REFINING AND MINING COMPANY 





SALES OFFICE 
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PREVIEW OF IRON AND STEEL EXPOSITION 





INTRODUCTION 








T annual 1938 convention of the Association of Iron and Steel Engineers will 


be held in Cleveland, Sept. 27 to 30. The technical sessions and the exposition will i 
be under one roof—the Cleveland Public Auditorium—an ideal place for such a | 
gathering. | 


A program of approximately 20 technical papers has been arranged, embracing topics 
which have to do with electrical, mechanical, lubrication and welding problems in the 
steel industry. Certain social activities are included in the four-day schedule. On 
Wednesday afternoon, Sept. 28, members and guests will visit the 98-in. hot and cold 
strip mill of the Republic Steel Corp. On Friday, Sept. 30, arrangements have been 
made to inspect the Fisher Body Plant of the General Motors Corp. 

The exposition is always an important feature of this annual event. Approximately 
100 manufacturers of steel mill equipment and allied products are represented. On 
other pages is a list of the exhibitors with their booth numbers. 








L. F. CoFFIN C. C. WALES 
President A. 1. & S. E. First Vice. Pres. A. 1. & S. E. 
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A DOZEN YEARS OF 
BETTER CASTINGS! 


Turbine driven compressor made by De Laval 


Steam Turbine Co. from clean iron fuxed with Purite. 
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IRON AND STEEL EXPOSITION 


Tentative Technical Program 


The tentative technical program of about 20 papers, covering various topics of interest 


to iron and steel engineers, is found on this and the following page. 
cerning other events of the week is included. 


TUESDAY, SEPT. 27 


Electrical Engineering Division 


30 A.M. 


{ Study of the Requirements of 440-Volt, A-C Motor Control for 
Steel Mills’ by Donald C. Nelson, assistant electrical engineer, 
and J. Russell Powell, general foreman, Jones and Laughlin 
Steel Corp., Pittsburgh. 

Performance of Slabbing Mill Auxiliary “Drives with Ward- 
Leonard Control” by W. A. Perry, superintendent, electric and 
power departments, Inland Steel Co., and W. B. Snyder, 
industrial engineering department, General Electric Co. 


Metallurgical Engineering Division 


4SU P.M. 

‘ontinuous Pickling of Wide Strip Steel with Flash Welding’ 
by L. R. Milburn, engineer, Great Lakes Steel Corp., Ecorse, 
Mich. 

Electrolytic Pickling of Strip Steel” by H. W. Neblett, engineer, 
Inland Steel Co., East Chicago, Ind. 


Pickling of Strip Steel from the Metallurgical Point of View’’ by 
H. P. Munger, metallurgist, Republic Steel Corp., Warren, 
Ohio. 


Welding Engineering Division 


2.30 P.M. 


“European Welding Practice and American Trends” by C. H. 
Jennings, research engineer, Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


"Welding as Used in Industrial Plants’ by Dr. Gilbert Doan, 
Lehigh University, Bethlehem, Pa. 


2:00 P.M. to 5:00 P.M.—Ladies Card Party and Tea—Hotel Statler. 
7:00 P.M.—Visit to Iron and Steel Exposition. 
10:00 P.M.—Exhibitors’ Dance—Informal—Hotel Statler. 


WEDNESDAY, SEPT. 28 


Mechanical Engineering Division 
9:00 A.M. 


"Finishing Equipment for Wide Strip Mills’ by John L. Young, 
manager machinery sales, United Engineering and Foundry 
Co., Pittsburgh. 

“Modern Blooming Mill Design’ by Lorenz Iversen, president, 
Mesta Machine Co., Pittsburgh. 


1:00 P.M. 


Inspection Trip: 98’ Hot and Cold Strip Mill, Republic Steel 
Corp., Cleveland. Buses will depart from the Cleveland Pub- 
lic Auditorium. 


2:00 P.M.—Ladies’ Sight-Seeing Trip. 


SEPTEMBER, 1938 


Information con- 


THURSDAY, SEPT. 29 


Electrical Engineering Division 


9:00 A.M. 

Acceleration of Tandem Cold Strip Mills’ by T. R. Rhea and 
M. J. Leding, General Electric Co. 

‘A Recent Development of a Low Voltage Rectifier for Industrial 
Requirements’ by G. E. Stoltz, manager, metal working sec- 
tion, Westinghouse Electric & Mfg. Co., and J. H. Cox, man- 
ager, rectifier engineering department, Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. 


Combustion Engineering Division 


9:00 A.M. 

“Standardization of Steel Plant Fuel Accounting and Test Pro- 
cedure for Fuel Consumption Determination” by H. V. Flagg, 
assistant combustion engineer, American Rolling Mill Co., 
Middletown, Ohio. 

“Oil Burning and Its Control” by A. J. Fisher, fuel engineer, 
Bethlehem Steel Co., Sparrows Point, Md. 

"Use of Mixed Gases for Steel Mill Operations’ by E. T. W. 
Bailey, combustion engineer, Steel Co. of Canada, Ltd., Ham- 
ilton, Ontario, Canada. 


Lubrication Engineering Division 


2:00 P.M. 

"Design and Lubrication of Gears and Pinions" by Clark Johnson, 
manager, gear department, United Engineering and Foundry 
Co., Pittsburgh. 

“American and European Lubrication Practice for Steel Mills’ by 
R. M. Gordon, Gordon lubricators division, Blaw-Knox Co., 
Pittsburgh. 

"New Developments in Oils and Greases Used in E. P. Lubricants” 
by L. Ballard, supervising industrial engineer, Tide Water 
Associated Oil Co., New York. 


Mechanical Engineering Division 


2:00 P.M. 

“Design and Operation of the Modern Blast Furnace’ by Jake 
Barrett, Carnegie-Illinois Steel Corp., Youngstown, Ohio. 
"Modern Coke Oven Design and Practice’ by Fred Denig, vice 
president, engineering and construction division, Koppers Co., 

Pittsburgh. 


6:30 P.M.—Formal Banquet and Dance—Hotel Statler. 


FRIDAY, SEPT. 30 
9:00 A.M. 
Inspection Trip: Fisher Body Plant, General Motors Corporation, 
Cleveland, Ohio. Buses will depart from Cleveland Public 
Auditorium. 
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to inch 


1,000,000 


This Dilatometer, or Dilatation Interferometer, com- 
bines accuracy and convenience in measurement of 
expansions and contractions. It is particularly use- 
ful when specimens must be small. 


Changes of about .00001 inch can be observed di- 
rectly, and one millionth of an inch can be estimated. 
In spite of the high precision obtainable, observations 
can be reduced to a simple routine. 


Forty years of experience in the manufacture of 
Interferometers enables us to provide these instru- 
ments with that optical and mechanical excellence 
which is the prerequisite of accurate data. 


The method, the instruments, and the accessories, are 
described in our Bulletin 140, obtainable on request. 


CORP. 
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Special Exhibit of Youngstown Sheet & Tube Co. 


NE of the outstanding exhib- 

its of the Iron and Steel 
Exposition, will be an animated 
model of a new seamless tube 
mill recently installed by the 
Youngstown Sheet & Tube Co. 
It will be on display through 
the courtesy of the Youngstown 
company, and the Aetna Stand- 
ard Engineering Co. of Youngs- 
town. It will actually roll lead 
pipe from lead billets. 

This tube mill is a reproduc- 
tion constructed on a scale of 
1 in. to the foot from the plans 
of the original mill by the em- 
ployees of the Youngstown 
company. The model was con- 
structed in its entirety, with the 
exception of the casting of the 
housings by the skilled mechan- 
ics of this company. The new 
mill, of which the model is a 
replica, produces seamless pipe 
from 5¥Y to 14 in. o.d. and is 
the first large seamless tube 
mill built in this country in 
over 7 yrs. 


A 10 





METALS AND ALLOYS 




















PREVIEW OF IRON AND STEEL EXPOSITION I 


Another New Continuous Hot Strip Mill | 

















INSTALLS KEMP ATMOS-GAS PRODUCERS 


TREND, says the dictionary, is an “inclination in a partic- 
ular direction; tendency”. ..so in the world of bright an- 
nealing, there’s a TREND toward Kemp equipment that 
is but one aspect of the industry-wide TREND toward 
BETTER METHODS THAT COST LESS. The Kemp Atmos-Gas Pro- 
ducer is complete, compact, continuous, automatic; whether 
it be a 15,000 CFH unit, with electric retrigeration, such 
as the battery of three shown above, or a simple, water 
cooled 1000 CFH machine. In providing Atmos-Gas for 
various treatments and materials in large and small scale 
operations, Kemp is setting up new lows in annealing costs. 
For details address C. M. Kemp Mifg. Co., 405 E. Oliver 
St., Baltimore, Md. or Oliver Bldg., Pittsburgh, Pa. 


[KEMP of BALTIMORE 
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List of Exhibitors 


he following 1s a list of the exhibitors with booth numbers. 
This is not guaranteed to be accurate in all details but was 
tentative up to the time of going to press. 

Special exhibits have been prepared by the Youngstown Sheet 


& Tube Co., and the Aetna-Standard Engineering Co. 


Alliance Machine Co. 


140-141-142-143-144-145 Allis-Chalmers Mfg. Co. 


81-82 

11-12 

88 

10 

( {-65-66-67 


8 
134-135-136 


184 
108-109 
102-103 
20-121-122 
‘5 


Q 


19-20-21 


25-126 


{-45-60-61 


QD 


i-85-86-87 


~\) 


18-149 
F 


130-131-132 
L168 
G 


14-15 
79-80 


68-69-70-71- 


185 


a 


H 
99 


23-24 
200 
111 
8 
30-31 


146 
198-199 
57-58 


SEPTEMBER, 


Aluminum Co. of America. 
American Car & Foundry Co. 
Amsler-Morton Co. 

Askania Regulator Co. 

Atlas Car & Mfg. Co. 
Automatic Transportation Co. 


Baker-Raulang Co. 

Baldor Electric Co. 

Bantam Bearings Corp. 
Benjamin Electric Mfg. Co. 
Blaw-Knox Co. 

Broderick & Bascom Rope Co. 
Charles Bruning Co. 

Bull Dog Electric Products Co. 
Bussmann Mfg. Co. 


Le Carbone Co. 

Clark Controller Co. 

Cleveland Crane & Engineering Co. 

Colt's Patent Firearms Mfg. Co. 

Columbus-McKinnon Chain Co. 

Crocker-Wheeler Elec. Mfg. Co. and 
Philadelphia Gear Works. 

Crouse-Hinds Co. 

Cuno Engineering Corp. 

Cutler-Hammer, Inc. 


De Laval Separator Co. 
Delta Star Electric Co. 
Joseph Dixon Crucible Co. 


Edison Storage Battery Div. Thos. A. 
Edison Co. 

Edwin L. Wiegand Co. 

Electric Controller & Mfg. Co. 

Electric Storage Battery Co. 

Electrical Engineers Equipment Co. 

Elwell Parker Electric Co. 


Farrel-Birmingham Co. 

Farval Corp.—Cleveland Worm & Gear 
Co. 

Fulton Foundry & Machine Co. 


Garlock Packing Co. 
Gatke Corp. 

General Electric Co. 
Graybar Electric Co. 
Great Western Fuse Co. 


Hagan Corp. 

Heppenstall Co. 

Hodson Co. 

Holophane Co. 

Homestead Valve Mfg. Co. 

Hyatt Roller Bearing Div. Gen. Motors 
Corp. 


Ideal Commutator Dresser Co. 
Iron Age. 
I-T-E Circuit Breaker Co. 


1938 


ys» 


96-97 
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28-29 
182-183 
16 
112-114 
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133 

42 

25 
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123-124 
137 
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Jefferson Electric Co. 
Johns-Manville Corp. 


Kane & Roach, Inc. 
Keystone Lubricating Co. 
Koppers Co. 


Link-Belt Co. 


Martindale Electric Co. 
Mesta Machine Co. 
METALS AND ALLOYS 
The Miller Co. 

Morgan Construction Co. 
Morgan Engineering Co. 
Morganite Brush Co. 


National Carbon Co. 
National Electric Coil Co. 


Otis Elevator Co. 


Penton Publishing Co. 
Philadelphia Gear Works and 

Crocker-Wheeler Elec. Mfg. Co. 
Philco Radio & Television Corp. 
Poole Foundry & Machine Co. 
Post-Glover Electric Co. 
Pyle-National Co. 


Railway & Industrial Engineering Co 
Ready Power Co. 

Reliance Electric & Engineering Co. 
Rockbestos Products Corp. 

Russell & Stoll, Inc. 

Jos. T. Ryerson & Son, Inc. 


Socony-Vacuum Oil Co. 
Stewart-Warner Corp. 


Texas Co. 

Timken Roller Bearing Co. 
Tool Steel Gear & Pinion Co. 
Trabon Engineering Corp. 
Trumbull Electric Mfg. Co. 


United American Bosch Co. 
United Engineering & Foundry Co. 


Wagner Electric Corp. 
Westinghouse Electric & Mfg. Co. 


Yale & Towne Mfg. Co. 





a 


























MAKE every 
dollar 
invested in 
pyrometers 
more productive » 


with this 








PORTABLE PRECISION PYROMETER 


Here is a rugged yet extremely precise and flexible 
portable pyrometer. It is the ideal instrument for 
checking thermocouples and service instruments, 
enabling operators to keep indicating, recording or 
control pyrometers functioning at maximum accuracy. 
A Foxboro Portable Potentiometer is inexpensive in- 
surance against interruptions and losses by inaccu- 
racies in service instruments. 

This portable pyrometer may be used as a spare, for 
exploratory work, or wherever a permanent pyrometer 
installation is not desired. A temperature scale 17” 
long on a vernier operated dial makes accurate read- 


ings easy and positive. The instrument may be oper- 


(POTENTIOMETER) 


ated in a horizontal or vertical position with equc! 
accuracy. Cold junction compensation is provided. 
You will find this new portable pyrometer a profit- 
able investment. Write for a copy of Bulletin 763. It 
describes the simplicity with which this precision 
pyrometer can be operated and describes the features 
in detail. The Foxboro Company, 54 Neponset Ave., 
Foxboro, Massachusetts, U.S. A... . Branch offices in 


25 Principal Cities. 





REG. U. s Brat. OFF. 


PYROMETERS 
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Highlights 


WRITTEN BY THE ABSTRACT SECTION 
EDITORS AND THE EDITORIAL STAFF 


Do you want to know what metallurgical engineers are saying, the world over? 
Look in the Current Metallurgical Abstracts. Here are some of the points cov- 
ered by authors whose articles are abstracted in this issue. 





Welding Low Alloy Structural Steels 


From an English source comes an inter- 
esting discussion of the welding of the low- 
alloy structural steels by Swinden and 
Reeve (page MA 555 L 1). In this coun- 
try interest in this field has in recent years 
been greatly intensified by the development 
and use of a large number of the low-alloy, 
high elastic (or high tensile) steels, the ap- 
plication of which often involves welding 
on a large scale. The authors review the 
weldability of some of the British steels, 
such as the Mn, Mn-Cu, and Cr-Cu low- 
alloy steels, these being low in cost, but 
others are brought into the picture ——E.F.C. 


Three Miles of Wire Weigh Only 1 Ib. 


Stainless steel wire is being produced by 
an American company so fine that 3 miles 
of it weigh only 1 lb. Gages below 0.034 
in. are drawn through diamond dies, as 
many as 19 drafts being made in a single 
operation. Description of the details (page 
MA 547 L 3) are instructive and inter- 
esting. —E.F.C. 


Use of Scrap Aluminum 


The German opinion, rather generally 
accepted there, that scrap Al should not be 
re-melted with new metal, is denied by a 
German (page MA 542 R 3). He cites 
American practice as successful under cer- 

conditions, and describes the proper 
practice to imsure success. In another Ger- 

n article (page MA 546 R 10) the cor- 

t melting and casting of Al, grading of 
scrap, and choice of fluxes and slag mix- 
tures are stressed.—E.F.C. 


Dolomite and Quality Steel 


_ Poor quality dolomite in the open-hearth 
furnace is often responsible for poor quality 
steel as well as for the determination and 
short life of the furnace (page MA 545 L 
7). This Polish writer stresses not only 
this but the very great importance of the 
dolomite structure. High quality dolomite 
often compensates for the inferior qualities 
of other components of the charge, and 
crystalline dolomite is preferred to a non- 
crystalline. —E.F.C. 


Desulphurizing in France 


Thierry (page MA 541 L 4) reports on 
methods of desulphurizing iron. The tend- 
ency in French practice is to combine 
careful sorting of the charge to eliminate 
high-S ingredients, and treatment with 
sodium carbonate —F.P.P. 


Austausch 


An interesting (if true) material-saving 
plan is described in a recent issue of 
Giessereipraxis (page MA 542 L 5), where- 
by the mold coating for the inside surface 
of centrifugal castings is carried by the 
metal being cast, thus eliminating the use 
of conventional and, we suppose, non- 
domestic vehicles. The ultimate in this di- 
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rection would be to select material to be 
centrifugally cast whose naturally-present 
non-metallic impurities would make a good 
mold coating. {It gets awfully hot here in 
New York.}—F.P.P. 


Steel Castings—Design and Defects 


Briggs, Gezelius and Donaldson (page 
MA 544 L 7) in a long paper discuss 
steel casting design for preventing hot tears 
and shrinkage cavities. The paper is re- 
plete with design charts, drawn to scale, 
that indicate quantitatively how defects 
caused by changes in section, mass, con- 
tour, etc., may be avoided.—F.P.P. 


British Steelmaking Practice 

A 23-paper, 414-page symposium on acid 
and basic open-hearth practice in England 
has recently been issued by the Iron and 
Steel Institute (page MA 544 L 1). This 
should make timely reading for those Amer- 
ican metallurgical engineers who are play- 
ing hosts this month and next to the Brit- 


ish steelmen observing American practice. 
—F.P.P. 


Welding Steel Storage Tanks 


The first set of Rules for the Welding 
of Gravity Tanks, Tank Risers, and Tow- 
ers was issued in 1935 by the National 
Board of Fire Underwriters, based on in- 
formation and recommendations furnished 
by a joint committee of the American Weld- 
ing Society and the International Acetylene 
Association. A growing demand in the 
construction field to use welding for fabri- 
cation purposes made the preparation of 
such rules desirable. 

However, since the original Rules were 
published, considerable additional experi- 
ence has been gained with this type of 
welded construction. Numerous develop- 
ments in the art have tended to make the 
first edition of the Rules more or less ob- 
solete and inadequate, particularly with re- 
gard to the qualification of welding process- 
es and testing of welding operators. 

As a result, a joint committee of the two 
above mentioned organizations, including 
representatives of the National Board of 
Fire Underwriters and the Associated Fac- 
tory Mutual Fire Insurance Companies pre- 
pared the revised set of Rules (page MA 
555 R 5). Adherence to these Rules 
should assure safe and durable welded 
tank and tower construction —E.V.D. 


A New Role for CS.! 


A silver plating bath which differs from 
the usual one is described by Wood (page 
MA 495 R 7). _ It contains nitrates instead 
of carbonates. A feature is that additions 
of CS. are claimed to result in low cost 
and brighter deposits. The CS: is said to 
act as a brightener by forming colloidal Ag 
compounds which migrate to the cathode 
and affect crystal growth.—E.F.C. 


Life of Spark Plugs Prolonged 


Automobilists will be interested in the 
statement by Downie (page MA 495 R 8) 
that the life of spark plugs, the tips of 
which are made of Ni, can be increased 
by plating these with a Pt-Ir alloy —E.F.C. 


Colored Metal Surfaces 

Much has been heard recently about col- 
oring the surface of metals. Even stain- 
less steel sheets can now be obtained with 
their surface in varied colors. The dyeing 
of anodized Al is described by Hanley 
(page MA 557 R 8) who discusses some 
of the methods, processes and dyes now 


used.—E.F.C. 


Better Than Case Hardening 

Howat (page MA 555 L 10) considers 
the flame hardening process to have ad- 
vantages over case hardening because of the 
gradual transition from hard to tough metal 
in the core. The practice details, uses and 
chemistry of flame hardening are dis- 


cussed.—E.F.C. 


Progress in Welding Stainless Steel 

A better understanding of the factors in- 
volved and the development of new equip- 
ment have resulted in definite progress in 
the welding of light sheet gages of stainless 
steel, says Lichtenwalter (page MA 554 L 
5). Both arc and gas welding are dis- 
cussed.—E.F.C. 


Furnaces for the Iron Foundry 

L. W. Bolton (page MA 545 L 5) offers 
an interesting practical comparison of the 
utility and economy of various types of 
melting equipment for the iron foundry. 
Some of the mew rotary furnaces are in- 
cluded in the comparison. We tender here- 
with an orchid to the author for saying the 
production of high-quality iron in the 
cupola is difficult, rather than impossible. 
—F.P.P. . 


Metal Spraying with Inert Gases 

The use of inert gas instead of the con- 
ventional compressed air in ‘‘metallizing’’ is 
described by Gruber (page MA 557 R 4). 
Observations that the coatings sprayed on 
with CO. or N:z contain less oxide than 
those with air appear reasonable, but con- 
clusions as to general improvement in cor- 
rosion resistance should be drawn with 
caution until many types of corrosion have 
been studied.—F.P.P. 


Some New Testing Instruments 

Among the new instruments described 
this month are: The “Profilometer’’ (page 
MA 558 L2), which rapidly detects and 
records surface irregularities as small as 
1/100,000 of an inch and is described as 
providing the most useful single mumber 
yet devised for rating a surface; and the 
“Coercimeter” (page MA 558 L 5), which 
measures the coercive force of small, vari- 
ously-shaped samples of ferromagnetic al- 
loys and mineral powders and is able there- 
by to follow changes in grain size and 
composition of steels and other materials. 


—F.P.P. 


Standardization in Bearing Metals 

According to Bassett (page MA 573 L 
5), we have entirely too many bearing 
metals on the market and there is no rfea- 
son why all operating requirements should 
not be met by 4 alloys. He is certainly 
wise in suggesting a standardization to 
fewer materials, but isn't 4 possibly too 
small a number to be expected to handle 
satisfactorily and economically the hundreds 
of quite different bearing applications ?— 
F.P.P. 
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DIE CAST—AS THIN AS YOUR THUMBNA|, 





Capitalize upon the 


,CASTABILITY 


of the ZINC DIE CASTING alloys 





WHuen this 3-piece zinc alloy die cast head housing changes of direction of metal flow, and (5) satis 
for bicycles was placed in the hands of one metallur- smooth surfaces easy to finish. | 
gist, he joked, “They’ll be die casting writing paper The zinc die casting alloys lead the field in com 
next at this rate’. Absurd, of course. But that’s how bining castability with strength and hardness. The 
impressed he was with the 0.024-inch wall thickness permit the die caster to use the simplest and mos 
and sturdy lightness (22 ounces) of this sizeable part. rapid machines—and to produce the most intricalf 

An editor of an important product designer’s maga- shapes possible with any known single-step fabricat 
zine commented, “I wouldn’t have believed it could ing method. 
be cast; it’s so thin and so light’. Consider the zinc die casting alloys and thei 

Yes, parts like this are being die cast today— castability when you specify materials a 
thanks to the superior castability of the zinc g@~ methods of fabrication for your product—aw 
alloys. Castability makes possible: (1) thinner ~ j consult a commercial die caster or The Ne 
sections, (2) greater perfection of detail, (3) 4 Jersey Zinc Company, 160 Front Street, Ne 
longer runs of metal within the die, (4) abrupt , ee York City. 





The Research was done, the Alloys were developed, and most Die Castings are specified * 
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EDITORIAL 


Direct Tests 


Custom sets up certain tests for metallurgical materials 
from which one judges whether the lot is characteristic of 
its class. The demand for results of these tests soon makes 
them routine and they tend to be made whether the in- 
formation they give is to be used or not. In plants sup- 
plying raw or semi-finished material, where testing is on a 
routine basis, the cost is not greatly increased if 120 instead 


of 100 chemical analyses for a certain element are made per 
day; the data serve as protection in case of customer com- 
plainis, and there is always the likelihood that some vari- 


able may crop up to be tackled by probability methods so 
that /uta on many samples are worth their weight in gold. 

Moreover, if the question at issue is the identity of a 
new ‘ot with some previously supplied, the more properties 
that match, the better the probability of identity, even 
thouch the real property that is crucial in the performance 
of the material is not measured at all, as it very often is not. 

In cases of university theses and the like, where time 
and cost permit handling but a few lots of material and 
sweeping generalizations are likely to be drawn by the 
authors, it would be unwise to let down the bars. Very 
complete descriptions of the materials used, in terms of 
standard tests, are needed in order that the reader may 
weigh the results for himself and form his own judgment 
on how characteristic the material used really was, 

However, it might be worthwhile now and then to 
stand back and look at our routine tests, asking whether 
some of the effort might not profitably be diverted to other 
tests. For example, we would swap a good many de- 
terminations of P and § in steel ready for shipment on 
which the ladle analysis was available, for a few determina- 
tions of grain-coarsening properties. 

On standard type material, a hardness and a bend test 
would often evaluate it quite as well as a tensile test, and 
obviate the cost of machining and testing the tensile speci- 
men. 

In research work, when a preliminary series of explora- 
tory heats is being made, especially when they are made 
by high frequency melting, the composition aimed at may 
often be quite close enough without an analysis. The 
growing tendency toward spectrographic analysis will in 
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time offer a useful short cut to all the information one 
actually uses from a precise chemical analysis, i.e., one may 
merely want to know whether a reasonable range of varia- 
tion in composition has been overstepped, so that the re- 
sults might be expected to be out of line. 

Similarly, many publications and many internal reports 
carry more micrographs than are really useful, merely prov- 
ing that the structure was what one would expect from a 
given composition and treatment. Visual inspection and 
the record “indistinguishable from photo No. so and so” 
would often do just as well as a micrograph. In some 
types of reports it is necessary that proof be shown, but in 
many it is redundant. 

If one is seeking to develop certain magnetic properties, 
it seems logical that in exploratory studies the first thing to 
do is to make a direct test for those properties. To under- 
stand why the results were successful or a failure, fine haired 
studies of composition, structure, and of those features that 
X-ray diffraction tests may show, are often in order, but 
more often they could be omitted without detriment or at 
least postponed till their need was evident. Obviously ma- 
terial should be saved for such use if it proves necessary to 
secure more information later. 

If some of the needless routine tests were omitted and 
replaced by even qualitative tests for properties not ordi- 
narily tested for, when unusual alloys are being studied, 
some of the services for which the alloys are fitted might 
be revealed far earlier than is normally the case. 

On the whole, we'd like to see the criterion for testing 
be the finding of information we can use, rather than filling 
in a lot of blanks set up on a form because some other fel- 
low is accustomed to filling them in.—H.W.G., 


As Hosts to British Metallurgists 


Next month American and Canadian metallurgical en- 
gineers will have an unusual opportunity of closely con- 
tacting British brethren of the same persuasion. Two 
large American technical societies will act as host to the 
fall meetings in the United States of the two distinguished 
ferrous and non-ferrous institutes of Great Britain. De- 
tails of the extensive program of the meetings and tours 
of the visitors—estimated as close to 300—are briefly 
given on another page. 

It is a long time since such an opportunity for inter- 
mingling on a large scale has been made possible. There 
has been in the meantime an exchange of ideas and of 
data on a small scale by reciprocal visits of individuals, 
by published papers and articles and the exchange of 
papers. But the real benefits are the exchange of ideas 
and experience afforded by the gathering of large num- 
bers in one place. American metallurgists realize this as 
one of the chief results of the technical conventions held 
each year in this country, and business executives are alive 
to the fact that money thus expended is usually invested 
with interest. Editors of technical and trade papers are 
also cognizant of the necessity of such contacts if they 
are to keep up with the progress in their fields. 

The meetings in October should serve to impress our 
visitors with the fact that metallurgical engineering prog- 
ress in this country is of a high order. They will have 
ample opportunity to see and learn, at first hand, much 
on this score. If there has been, as some assert, a tendency 

(Continued on page 218) 
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Guide to Treatment 
Shipped With the Steel 


& Ryerson Certified Alloy Steels are not only shipped quickly, but com- 
plete information arrives with the bars, including chemical and physical 
properties and record of heat treatment results. In this way, the heat 
treater knows what is in each alloy and exactly how to treat it for the 
best possible results. 


This unique alloy plan, never before attempted by any steel service 
company, is the outstanding feature of Ryerson Certified Steels. 

Ryerson Certified Carbon Steels, Tool Steels and Stainless Steels are 
ordered to exacting specifications and pass rigid inspection before they 
are accepted for Ryerson stock. 


For high, uniform quality, specify Ryerson Certified Steels. They cost 
no more and quick shipment is assured. 
Joseph T. Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. 


Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, 
Jersey City. 


Alloy Steels—Tool Steels 
Heat Treated Alloy Steel Bars 
Stainless Steel 


Cold Finished Shafting & Screw 
Stock 


Extra Wide Cold Finished Flats 
Beams and Heavy Structurals 
Channels, Angles, Tees and Zees 
Hot Rolled Bars—Hoops and Bands 
Rails, Splices, Spikes, Bolts, etc. 
Plates—Sheets 

Strip Steel, Flat Wire, etc. 

Boiler Tubes and Fittings 
Welding Rod—Mechanical Tubing 
Rivets, Bolts, Nuts, Washers, etc. 
Reinforcing Bars 


Babbitt Metal and Solder 


RYERSON STEEL-SERUVICE 
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New Equipment and Materials 


Wheelco Program Control 


Wherever variable temperature control is re- 
juired over any period of time, the ‘“‘Wheelco 
‘rogram Control’ offers unlimited possibilities, 

is claimed. Any desired temperature pro- 
ram can be automatically carried through to 
ompletion without supervision. 

The Program Control consists of the pro- 
ram unit and a Wheelco “controller”? mounted 
ntegrally. To the temperature control setting 
inter of the Wheelco “‘capacitrol”’ is attached 
n idler arm which rides on the edge of the 
mtoured disk of the program unit. The pro- 
gram disk is rotated by a synchronous motor 
through a gear reduction, 
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The capacitrol operating on the Wheelco “‘ra- 
dio principle’ controls the temperature of the 
furnace to any point set on the scale by the 
setting pointer; thus with the Program Control, 
the temperature at which the capacitrol con- 
trols is governed by the position of the idler 
arm on the program disk over any desired pe- 
riod of time. 

The contoured disk can be cut to any time 
cycle desired with any variation of tempera- 
ture control. The disk can be easily removed 
and replaced by other contoured disks to suit 
any required heating program. 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in. wide, 











New Carburizing Tray 
Increases Service Life 


The service life of Ni-Cr trays, such as are 
employed in carburizing furnaces of both the 
continuous and the batch types, is being con- 
siderably increased by an ingenious cantilever- 
arm design developed by the engineers of the 
Driver-Harris Co., Harrison, N. J. Patents 
have been applied for, covering the novel con- 
struction, and such trays are now being sup- 
plied to the trade, 

Instead of the usual continuous-grid design 
in which the outer frame encloses criss-crossed 
members to form the platform on which car- 
burizing boxes are placed and rolled through 
the furnace, the new tray construction consists 
basically of a frame with a central member 
and with cantilever arms. In other words, there 
are no. criss-crossing members. continuously 
joined, but rather cantilever-like arms extend 
ing inwardly and outwardly from the frame, 
and on both sides of the central arm, with 
gaps left between the facing tips of the canti 
lever arms. 

Due to the gaps between the cantilever arms, 
the new design permits of free expansion and 
contraction of the alloy mass under the usual 
furnace operating temperatures of from 1200 to 
2000° F. No severe strains are set up in the 
cantilever-arm tray, as contrasted with the very 
severe strains in the usual continuous-membet 
tray. Consequently, the cause of warpage and 
cracking is eliminated. Cantilever-arm trays can 
be used for thousands of extra hours of service, 
it is claimed, thereby effecting a real saving in 
operating cost over the usual criss-crossed trays. 
There is a further saving in weight reduction. 
Finally, since the new design eliminates warp- 
age, the trays maintain straight and true bot- 
tom rails so as to slide or roll through the 
furnace without troublesome jamming. 

Although Ni-Cr alloys containing from 8 to 
65% nickel and from 8 to 30% chromium are 
capable of withstanding the intense heat of an- 
nealing, normalizing, brazing and malleabiliz- 
ing, such alloys are nevertheless subject to very 
considerable expansion and contraction with 
temperature changes. Heretofore, considerable 
difficulty has been experienced in this direc 
tion and trays have had a relatively short life 
due to severe warpage and cracking. The new 
design, now available to the trade in the form 
of Nichrome and other D-H alloy castings is 
said to eliminate “the erstwhile thermal strains. 


High Speed Hardness Tester 


The Pyro-Electro Instrument Co,, 7323-5 
West Chicago Blvd., Detroit, has augmented 
its line of Rockwelling and Brinelling instru 
ments by the addition of “Model ‘PR’ Pyro 
Universal Production Hardness Tester.” De 
signed for hardness testing in volume produc 
tion, this instrument is available in different 
speeds for manual and automatic feed, power 
being supplied by fractional h.p. ratiomotor, 
with a maximum of 2700 hardness tests per 
hr. Elevation by hand wheel is only required 
for the original adjustment of specimen; the 





minor load of approximately 10 kg dead weight 
being applied automatically and remaining con 
stant. 

Major load readings in “C’’, “B” and “A” 
scales are obtained under dead weight loading 
at 60 kg, 100 kg and 150 kg. Adjustment of 
major load is effected through interchangeable 
calibrated weights. Direct readings in all 
scales are given on an indicating dial with 
but one set of black numerals. The accuracy 
of the readings are within the limits of standard 
test bars. An ingenious elevating anvil com- 
pensates for variations in stock to tolerances in 
excess of 0.125 in. An adjustable shield covers 
the penetrator (which is standard size) at all 
times, except during contact with specimen, as- 
suring protection from damage. 
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A Small Tum-Biast 


A new, small Wheelabrator Tum-Blast, known 
as the 20 in. by 27 in. model, having an oper- 
ating load capacity of 2 cu. ft., is now being 
marketed by the American Foundry Equipment 
Co., 555 S. Byrkit St., Mishawaka, Ind. Ac- 
cording to a factory announcement this equip- 
ment now provides an airless abrasive blasting 
unit for the plant having a limited volume of 
small pieces to clean or for the plant desiring 
an auxiliary unit to handle moderately light 
loads of- small pieces. The type of work which 
this machine will clean includes: Castings, forg- 
ings, heat-treated parts, springs, stampings, etc. 

An airless Wheelabrator centrifugal blasting 
unit, similar to that used on other models of this 
company’s manufacture, is used on the machine. 





The unit consists of a patented bladed wheel, 
revolving at 2250 rpm. Abrasive is fed into 
the bladed sections of the wheel through a con- 
trol gate located at the center of the wheel. 
The centrifugal force created by the rapidly 
rotating wheel hurls the abrasive upon the 
work. Abrasive is controlled as to volume and 
direction of blast so that any type of finish 
can be obtained. The principal difference of 
construction in this small type lies in the use 
of a wear-resisting rubber conveyor instead of 
a metal conveyor for tumbling the work. The 
design of the conveyor gives the work a gentle 
tumblimg action in which the pieces cascade 
one over the other. The Wheelabrator unit is 
mounted directly over the load and the blast 
is controlled so that the entire load is subjected 
to the blasting action. 

Spent abrasive falls directly into a hopper 
beneath the conveyor where it feeds into a 
bucket elevator which conveys the abrasive to 
an overhead storage hopper and sand separator 
where it is cleaned for re-use. Loading of the 
machine is accomplished in the conventional 
way and unloading is achieved by reversing the 
conveyor so that the work empties into a tote 
box, conveyor or other receptacle. A speed 
reducer connected with the main drive permits 
adjusting the travel of the tumbling conveyor. 
Ih this way, the time of exposure of the load 
beneath the blast is controlled according to in- 
dividual requirements. 


Flux Permits Faster 
Soldering 


A new non-corrosive soldering flux for brass, 
tin, bronze and copper, designed primarily to 
meet the needs of fast soldering on a mass- 
production basis, is now being marketed by The 
Ohio Carbon Co., 12,508 Berea Rd., Cleveland. 
It is stated to penetrate the joints thoroughly 
and quickly, and was originally evolved in the 
company's laboratories for use on a_ specially 
difficult soldering problem in their own manu- 
facturing processes where all commercial liquid 
soldering fluxes had been unsuccessful, and 
where the job must be unusually good and be 
capable of resisting corrosion under bad hu- 
midity conditions. The company states that 
the use of this flux has practically doubled the 
speed of production. It is specially recom- 
mended on both repair and production jobs 
where the metal surfaces gre reasonably clean. 
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Carbide Tool Grinder 


A new low-cost carbide tool grinder, designed 
to bring the advantages of high priced special 
carbide grinders within the range of smaller 
shops, has been announced by the Ex-Cell-O 
Corp., Detroit. Features which are brought to 
the low priced field for the first time include 
the use of wet grinding with diamond impreg- 
nated wheels, permitting faster and more ac- 
curate grinding of carbide tools and resulting in 
longer tool life between grinds. Construction 
duplicates throughout the best accepted practice 
for higher priced grinders. 

It is anticipated that the new diamond wheel 
machine (selling for $125 complete) will not 
only bring it within the means of small shops 
having but few carbide tipped tools, but will 
also enable larger users of such tools to locate 
a number of such grinders around the plant, 
nearer to production machines—resulting in 
increased tendency on the part of the operator 
to keep his tools sharp, with lowered carbide 
tool costs, increased production and avoid- 
ance of time-loss in taking tools to central 
tool departments for sharpening. 

It is a single-end, self-contained motor driven 
machine, with a ball bearing spindle and a 
built-in coolant reservoir. Completely adjust- 
able table, angle-setting dial and protractor per- 
mit the sides, radii and angles of round and 
rectangular right and left hand tools to be 
rapidly ground. 

A dial with graduations, clearly visible to 
the operator without stooping, permits him to 
set the angle of the table accurately. This dial 
allows any angle from 90 to 115 deg. between 
the wheel face and the table to be obtained. The 
tool rest table, mounted across the face of the 
wheel, has a slot for guiding a _ protractor, 
which is also graduated in degrees. The dis- 
tance from the table to the wheel is adjust- 
able. 

A drum type switch, conveniently mounted 
at the front of the grinder, controls starting, 
stopping, and hand of wheel rotation. The 
spindle is journalled in ball bearings at front 
and rear. An electric motor, adjustably mounted 
inside the machine base, drives the grinding 
spindle through a “V”’ belt. Belt replace- 
ment and tension adjustments are made by 
lifting a guard at the rear. 

The coolant reservoir is a compartment at 
the top of the main machine base casting. It is 
connected through an adjustable needle valve 
to an applicator which distributes a light film 
of coolant on the abrasive surface of the wheel. 
A large chip pan is part of the machine base. 

Overall height of the grinder is 14% in., 
width 13% in., and depth 20% in. Bottom of 
base to spindle center is 11% in. Spindle driving 
motor is % h.p., 1725 r.p.m., 110 volt, 50 or 
60 cycle. Approximate weight 135 Ibs. 


Atmosphere Gas Producer 


The C. M. Kemp Mfg. Co., Baltimore, Md., 
recently shipped for installation in a new 
Australian steel mill, an 8000 cu. ft. per hr. 
Kemp ‘“‘Atmos-Gas Producer’ for delivering 
bright annealing gas. The unit is equipped with 
automatic air-gas proportioning, with indicating 
flow meters for fuel gas, combustion air, and 
atmos-gas discharge, and with activated alumina 
dryers for complete desiccation of the prod- 
uct.” 





Gas Burners of New Design 


The Coppus Engineering Corp., Worcester, 
Mass., manufacturers of steam turbines, blow- 
ers and air filters, are introducing a new line 
of gas burners, representing a _ revolutionary 
change in gas burner design. Whereas here. 
tofore all gas burners could be classified in 
three groups, the venturi type, the ring type 
and the center fired diffusion type, the Coppus- 
Dennis “‘Fanmix’’ gas burner uses an entirely 
different principle of mixing gas and air. 

It is a rotary gas burner consisting primarily 
of a fan with a long hub in which two ball 
bearings are mounted, so that the fan ro- 
tates on a stationary shaft which serves at the 
same time as gas inlet pipe. The gas is ad- 
mitted through the hollow shaft and enters the 
fan hub. The fan has several air blades as 





well as driving arms. The gas flows into thes¢ 
arms, leaves them through small orifices and, 
by reaction, causes the fan to rotate at hig! 
speed. The fan blades then act as any other 
power driven fan, delivering air for combus 
tion. As the air flows in a direction paralle 
to the shaft and the gas flow is in a plan 
practically at right angles to the air flow, 
very thorough mixture of gas and air is ol 
tainable directly at the fan. 

The number of orifices in the driving arms a 
well as the gas pressure determines the tota 
amount of gas flow and its reaction force de 
termines the speed of the fan and hence the 
air delivery. The fan can be therefore designe: 
so that there will be a perfect ratio betwee: 
gas and air. If a lower rating is desired, th 
gas pressure is reduced, decreasing the tota 
amount of gas flow and also causing the fa) 
to slow down, thereby reducing the air vol 
ume. Thus, at the lower ratings, again a prac 
tically perfect ratio between air volume an 
gas volume is obtained; any final adjustments 
of the air volume can be made with the inlet 
shutter. 

The Coppus-Dennis Fanmix gas burner is 
claimed to discharge a perfect combustible mix 
ture into the combustion chamber and as a re- 
sult of the instant ignition a smaller combus 
tion space is required than for an ordinary type 
of gas burner. Absolutely no flame is visible, 
making the Coppus-Dennis Fanmix gas burne: 
a truly radiant heat burner. 

Other advantages claimed are: Unusually 
high efficiency, high and even furnace tempera 
tures, no “hot spots’’, low up-keep, 100% turn 
down ratio, reduction of stack requirements, no 
cracking of “‘wet’”’ gas and low cost of instal 
lation a& high pressure valves and fittings can 
be used. The Coppus-Dennis gas burner is 
primarily a high pressure burner, operating at 
gas pressures of 5 to 40 Ibs, 


A Pocket Scleroscope 


A dial-indicating scleroscope which will fit 
into one’s pocket has been perfected by the 
Shore Instrument & Mfg. Co., Van Wyck Ave., 
Jamaica, N. Y. It is so designed that it can 
be operated as readily as an automotive center 
punch. In making hardness tests, it is placed 
on the metal object to be tested and the but- 
ton on top of the barrel is pressed down. A 
pointer automatically shows the Brinell hard- 
ness on a scale. The instrument is only 6 in. 
long and weighs about 1 Ib. It has a diamond- 
pointed hammer. 
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AVES HAULING COSTS 
ON 2,035 POUNDS.... 
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this type weighs 5,300 pounds. 

vilt of DYN-EL, it weighs 
3,265 pounds...A saving of 
2,035 pounds .. . Yet the body 


‘of DYN-EL costs no more. 
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Truck body—225" long x 82"’ wide x 55” high. Built by Barry & Baily Co., Philadelphia, for John Hohenadel Brewery, Inc. 


Dyn-el is 50% stronger than ordinary sheet steel... 60 to 150°) more resistant to corrosion than 


copper-bearing steel (4 to 6 times ordinary steel). In the 48-page book, ‘‘A.W.” Presents Dyn-el, you 


will find full details of savings in weight and cost possible with this new high-strength, flat-rolled 
steel ... plus engineering and mechanical values. Diagrams, tables and charts cover a wide range of 
tests and properties. To executives, this book gives a quick picture of performance and costs. To 
engineers, it gives complete fabricating and design properties and table of sizes and weights. We 
will be pleased to send you a copy. 


ALAN WOOD STEEL COMPANY 


MAIN OFFICE AND MILLS, CONSHOHOCKEN, PENNSYLVANIA::SINCE 1826:: DIsTRICT OFFICES AND REPRESENTATIVES—Philadelphia, NewYork, Boston, Detroit, Los Angeles, Seattle, 


San Francisco, Houston, Buffalo, Pittsburgh, Cleveland, Chicago, Cincinnati, New Orleans, St. Paul, St. Louis, Montreal. propucts mcvupe —"A. W.”’ Rolle a Seve! Floor Plates : : “Swede” 


ig lron : : Billets - -Blooms and Slabs: : Sheared Stee! Plates: : Hot Rolled and Hot Rolled Annealed Sheets and Strip : : Steel Products also furnished in Copper and Alloy analyses 
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inexpensive Tool Grinder 


The Carboloy Co., Inc., Detroit, manufac- 
turer of cemented carbide tools and dies, an- 
nounces an inexpensive bench type tool grind- 
er especially designed for the safe, rapid, eco- 
nomical sharpening of cemented carbide tools 
in sizes up to 1 in. sq. or equal cross section, 
on diamond wheels and lapping discs. Although 
priced at only $125 (including electrical equip- 
ment) this grinder contains all the features 
necessary to duplicate the performance of new 
tools at every sharpening. Small plants using 
cemented carbide tools will benefit by sharpen- 
ing tools in their own shop and large produc- 
tion departments will eliminate much of the 
time required for taking tools to the central 
grinding department by placing grinders nearer 
the machines, 

One of the outstanding features of this ma- 
chine is the quick setting graduated dial, with 
large graduations, that permits accurate angu 
lar adjustment of the table in order to maintain 
correct rake and clearance angles with keen 





cutting edges and smooth tool faces. Further- 
more, wet grinding with diamond impregnated 
wheels, as performed on this machine, permits 
faster, more accurate sharpening, resulting in 
exceptionally long tool life. The large adjust 
able tool rest table is mounted across the face 
of the wheel with a slot provided for a tool 
guide protractor, making it possible to grind 
angles on the tool without checking by hand 
protractor, The distance from the wheel to the 
tool rest is adjustable, offering maximum sup- 
port to the tool while sharpening. Forward 
and reverse rotation of the wheel, facilitating 
the grinding of both right and left hand tools, 
is controlled by a switch located at the front 
of the machine under the drip pan. The 1%- 
in. diameter heavy duty heat-treated alloy steel 
spindle runs on selected commercial ball bear- 
ings having heavy load-carrying capacity. Double 
row bearing with labyrinth seal at wheel end 
and single row plate-sealed at pulley end, as- 
sure long trouble-free life with minimum end 
play in spindle. 

The driving mechanism is accessible for easy 
oiling and for quick belt adjustment by lifting 
otf the rear guard. The coolant reservoir is 
built into the top of the machine and is con- 
nected to the coolant applicator by a needle 
valve control, assuring accurate control of cool- 
ant. Standard 6 in, plain cup or straight dia- 
mond wheels or special cuy diamond wheels 
coated on face and periphery can be used on 
the grinder. Cast iron lapping discs can also 
be used. 

Over-all dimensions of the grinder are: 14% 
in. high, 13% in. wide and 20% in. deep. Un- 
crated weight is 135 lbs. Standard electrical 
equipment includes 4% h.p. reversible motor, 
110 volt, 60 cycle, single phase, 1725 r.p.m., 
and reversing switch. 


Atomizing Oil Burners 


Thermal Processes, Inc., 405 East Oliver St., 
Baltimore, Md., has been formed to manufac- 
ture and market a recently developed line, on 
which patent protection is being secured, of 
mechanical and steam atomizing oil burners for 
industrial heating operations. E. B. Dunkak is 
president of Therma! Processes, Inc. The 
equipment is particularly suited for the utiliza- 
tion of heavy oils such as Bunker ‘“‘C” and tars. 
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High Temperature 
Insulated Fans 


Type “Min” Thermo Exhausters is the 
designation of a recently added line of heavy 
duty, large volume type high temperature in- 
sulated fans especially designed for steel mill 
aud other applications where severe service con- 
ditions are encountered, 

The housings are of double walled construc- 
tion, the inner one of welded heat resisting alloy 
plate, the outer one of steel plate with 5 in. 
thickness of insulation in between. The wheels 
are of high strength, heat-resisting alloy and are 
constructed for high speed operation at high 
temperatures, The shafts and bearings are extra 
heavy, the bearings mounted on welded steel 
base independent of the fan housing to eliminate 
any heat transmission. The construction of the 
tans provides for easy removal of the wheel 
along with the shaft and bearing assembly from 
the housing without disturbing the insulation. 

Three standard designs in the complete line 
include Class “L’’ for temperatures up to 800° 
i., Class “*M”’ suitable for service up to 
1000° F. and Class “‘H’’ for operating tempera- 
tures up to 1400° F. Capacities range from 
1000 to 60,000 cfm. 

Air-cooled ball bearing or water-cooled sleeve 
bearing arrangements are available. These fans 
can be supplied in clockwise or counter-clock- 
wise rotations and in any desired discharge 
positions. They are especially adaptable to direct 
motor drives as the wheels and housings can be 
furnished in varying widths to handle any de- 
sired volume at standard motor speeds. They 
are produced by the Industrial Gas Engineer- 
ing Co., Inc., 201-203 East Ohio St., Chicago. 


Insulated Gas-Fired Oven 


The Despatch type “CF’’ gas-fired oven 1s 
heavily insulated, has an operating range from 
225 to 950° F. and is highly recommended for 
glass annealing, tempering and drawing in tool 
rooms or on the production line. 

One novel feature of the new oven as of- 
fered by the Despatch Oven Co., Minneapolis, 
Minn., is that horizontal air travel is used in- 
stead of the customary vertical air flow system. 
This horizontal air travel permits heavier load- 
ing of the parts into the oven, and produces 
more uniform results, The heated air is intro- 
duced into the oven at the left side through a 
series of adjustable baffles, and travels cross- 
wise to the recirculating ducts on the right 
side. A high capacity fan assures positive, 
penetrating, and rapid air travel around and 
through parts. 

This new oven is described as very speedy. 
Using the gas heating system, operating tem- 
peratures are obtained in a comparatively short 
time, and heat penetration into the load is very 
fast because convected air is used exclusively. 
Heavy insulation, compact arrangement, and 
efficient design keep heat losses to a minimum 
and permit very low cost operation. The gas- 
heating system is incorporated into the design 
of the new oven so that one compact unit re- 
sults. The heating system is outside of the 
working chamber and fan is used to push heated 
air through the load. Oven is built in all sizes 
from 19x19x19 in. to large truck loaded 
units, 








Full Vision Gas Mask 


The Acme Protection Equipment Co., Inc., 
3663 Liberty Ave., Pittsburgh, manufacturers 
of respiratory protective devices, announces of- 
ficial approval of Acme Full Vision Gas 
Masks Nos. 4 and 4A by the U. S. Bureau of 
Mines for organic vapors. 

An outstanding and exclusive feature of these 
new masks is claimed to be the full vision safe- 
ty glass lenses which permit the wearer to see 
the same as when not wearing a mask. An- 
other exclusive and important feature is the 
dead air check valves on the outlet ends of 
the fresh air ducts. These valves automatically 
open and close upon inhalation and exhalation, 
and prevent the accumulation of exhaled breath 
in the fresh air ducts. 

A light weight, all rubber face piece, fully 
molded and cured to master face fitting propor 
tions, provides utmost comfort to the wearer. 
There are no rivets, threads or adhesive tape 
pads to irritate the face, and the head harness 





buckles are incorporated in such a way as to 
eliminate uncomfortable pressure points on the 
wearer’s face and forehead. 

The new Acme “Full Vision Gas Mask” 
weighs less than any other approved gas mask. 
The illustration shows the Acme Full Vision 
Gas Mask No. 4A which is provided with a 27 
in. flexible hose and carrier. The No. 4 mdsk 
is of the front-lace carrier type with 10-in, 
flexible corrugated hose. 


Glass Cloth Anode Bags 


It is generally recognized today that a clean 
solution is absolutely essential for the deposi- 
tion of the smooth nickel plate demanded by 
chromium, the universal surface coat, as the 
chromium magnifies every imperfection, how- 
ever slight, in the nickel undercoat. One 
method of keeping the solution clean is by con- 
tinuous filtration, but this practice is nut always 
feasible in every plant. Consequently other 
means have had to be developed. 

The Hanson-Van Winkle-Munning Co., Mata 
wan, N. J., manufacturers of electroplating 
equipment and supplies, were the first to offer 
muslin bags, and later, anode filter bags, in 
which the nickel anodes were placed. These 
bags effected a great improvement in the nickel 
deposits. Within recent years, however, it has 
become more and more general to use high 
speed, hot nickel plating solutions, with low pH 
(high in acid). The destructive action of the 
suiphuric acid shortened the life of the anode 
filter bags. (Consequently the company has per- 
fected a new type of anode container—the glass 
cloth bag. 

This glass cloth anode bag, which was de- 
veloped in cooperation with the Corning Glass 
Co., is of one-piece, tubular construction, not 
sewed, but sealed by a special process at one 
end and protected from raveling at the other 
end. It is flexible, not brittle, and is claimed 
to far outlast any cloth bag. The little extra 
care required in handling is not more than 
would be called for if it were made of strong 
parchment paper. The glass cloth bag is recom- 
mended for all acid solutions and also for many 
alkaline solutions. All details are available 
from the Hanson-Van Winkle-Munning Co. 
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The grinding sparks of MO-MAX are 


distinctive . .. so is its performance. 

























The distinctive performance of MO-MAX High Speed Tool 
Steel has established its superiority in production tools 
for the most severe service. MO-MAX makes tools that are 
harder and tougher—have superior cutting quality. The 
steel is easy to machine, grind and weld. It saves 8% in 
the weight required to make a tool. 





« The color of the sparks is orange. 
» Most ofthe sparks end in a spear head, usually eel 
. Very few branches or stars appear on the spark lines. 


By its sparks, MO-MAX Molybdenum Tungsten 
High Speed Steel may be distinguished from: 


Machinery Steel ..... by the orange color, 
| fe branches and spar Ue 
| - Carbon Steel ....... bythe orange color anc 
heads instead of stars. 


18% Tungsten Steels . by the orange color, the spear 
heads and more sparks. 


These distinctive sparks make it possible to identify the steel 
when labels are lost, to check up on tools of unknown compo-, 
sition, to sort mixed scrap. 














Leading steel companies in North America and Europe 
are licensed to make MQ:MAX. A booklet is available 
giving the latest data on Molybdenum Tungsten 
High Speed Steels and microscopic comparisons with 
18-4-1 under different heat treatments. Write for your 
copy toThe Cleveland Twist Drill Co., Cleveland, Ohio. 











MOQ-MAX is a proprietary name owned and controlled by The Cleveland Twist 
Drill Company and its only licensed use by others is on steel made and sold by 
licensees under U. S. Patent Nos. 1,937,334; 1,998,953; 1,998,954; 1,998,955; 
1,998,956; 1,998,957;and Canadian Patent Nos. 346,506; 364,032 and 364, 033. 
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interferometers for Ex- 
pansion Measurements 


Accuracies to 1/1,000,000 in. in measuring 
small displacements are attained with ease 
and dependability by utilizing the interference 
of light waves, it is claimed. The interferom- 
eter method is the accepted standard for de- 
termination of thermal expansions at tempera- 
tures as high as 1000° C (1850° F) of ceramic 
materials, vitreous enamels and glasses, and is 
also useful for metals and many other sub 
stances. The same equipment with varied forms 
of the interferometer is used for measuring set- 
ting expansions for dental materials, for calibrat 
ing Haemacytometers, for determination of 
flexures and other small motions or changes in 
length. 

The measurements give, with great accuracy, 
it is stated, the change in the separation of two 
parallel quartz plates, as indicated by the mo 
tion of the interference fringes. In the thermal 


xpansion interferometer, the upper interterom 
eter plate rests upon three specimens placed 
between the plates. In the dental interferom 
eter, the upper plate is supported at one 


point by the specimen and at two points by ad 
justable screws. By suitable mounting of the 
plates, many other applicatons are possible 





uch as, creep measurement, determination of 
flexures or other small displacements. This 
ype of interferometer is used for measuring 
the motion of the pendulum case in the gravity 
ypparatus as used by the U. S. Coast and 
Geodetic Survey. 

lo obtain sharp fringes, the light beam must 
consist of parallel rays and the fringes must 
be viewed along the axis of these rays. The 
interferometer illuminating and viewing ap- 
paratus is designed to fulfill these conditions. 
[t also incorporates additional features; such as, 
1 convenient arrangement of illumination for 
the plates, a device for easy counting of 
fringes, and a rotational adjustment to permit 
viewing a number of interferometers. This view- 
ng apparatus with a low pressure mercury arc 
ind filter permits obtaining fringes with separa 
tions of the interferometer plate surfaces up to 
lem (path difference of 2cm). 

The Gaertner Scientific Corp., Chicago, which 
manufactures these instruments, has made 
many improvements in the new models. The 
viewing apparatus is mounted on a cast iron 
base which holds, in addition, a small table for 
adjustment of the interferometer and a mercury 
are lamp with filters. The light is reflected by a 
stationary prism along the vertical axis of the 
viewing apparatus which may thus be rotated 
between different furnaces and the test table 
without discontinuity in the illumination and 
without the necessity for moving the lamp with 
the apparatus as formerly. The viewing an- 
paratus also has new counting aids for te 
fringes and a device for checking quickly the 
leveling parallelism of the plates. 

The furnace for the thermal expansion inter- 
ferometer is of new design, with attractive cast 
iron base and stainless steel shell, and with 
imbedded Kanthal heating element and _ sol'd 
insulation. A convenient, portable indicating 
and control panel is also supplied. 


“Gunk”’ Compound for 
Cleaning Motor 


The Curran Corp., Malden, Mass., manu- 
facturers of ‘‘Gunk” self-emulsifying, degreas- 
ing solvent for washing the chassis and outside 
of motors of automobiles have announced a 
novel compound for washing the inside of a 
motor block or engine having tarry carbon de- 
posits. The new compound is known as “Gunk 
Compound MF” (Motor Fizik) and is de- 
scribed as a vapor-phase solvent oil to be intro- 
duced into the hot combustion chambers of 
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the automobile engine while motor is running. 
Compound is to be used in quantities substan- 
tially sufficient to “drown out” the engine. 

The condensation of the solvent takes place 
as the engine cools to the dew point. The tarry 
carbon and sludge deposits quickly soften and 
dissolve from all of the internal operating 
mechanisms. 

It is said to also exert a safe as well 
as powerful detergent effect on zinc, die metal 
parts, etc., leaving them in a silver-white, fac- 
tory-clean condition. 

The cleaning process for carburetors and fuel 
pumps is simply one of a cold immersion fol- 
lowed by a cold water rinse to remove the 
emulsified grease and dirt. The cold immer- 
sion cleaning is the quickest and easiest method 
for large scale cleaning of zinc or other soft 
metal die castings. The material is non-in- 
jurious. 


Low Cost Electronic 
Welding Contactor 


For welding mild steel products and other 
readily-welded metals, a new ‘“‘Weld-o-Trol” 
electronic power switch for controlling the 
primary of welding transformers and _ suit- 
ible for use with existing timing devices, is 
announced by Westinghouse Electric & Mfg. 
Co., East Pittsburgh. With either sealed-off 
or continuously pumped ignitron tubes, the 
Weld-o-Trol offers an instantaneous power 
switch for producing uniform welds, and is 
free of moving parts, arcing contacts and noise. 
Available ratings are roughly equivalent to 300 
and 600 amp. conventional welding contactors. 

The Weld-o-Trols equipped with  sealed-off 
tubes consist of a sheet metal cabinet in which 
are mounted a bus bar assembly, electrical con 
nections and a flow switch. The assembly is of 
the same general construction for all tube 
ratings, but has copper and construction suit 
able for the current ratings involved. 

The only electrical connections required are: 
One power cable entering the unit and one 
leaving the unit—the Weld-o-Trol acting as a 
single pole, single throw switch—and two con- 
trol leads from the timer. No added control 
voltage is required. A water flow relay in- 
sures not only adequate water pressure, but 
insures an actual flow of water through the 
ignitron tube and provides protection against 
either water failure or stoppage of the drain 
line. 

The Weld-o-Trol assembly, with sealed off 
tubes, is available either open or enclosed, The 
open type has all features that are in the en- 
closed type. 





Magnesite from Sea Water 


The California Chemical Co., division of 
Westvaco Chlorine Products Corp., Chrysler 
Bldg., New York, has developed a magnesite, 
the base of which is sea water. It has long 
been an aim to secure a base material which 
could be relied upon as uniform—which is not 
always the case with the mineral. Starting with 
a practically pure magnesium oxide, it was 
argued that additives could be accurately blend- 
ed before calcining so as to obtain uniform 
diffusion in each grain. 

Starting with magnesia obtained from sea 
water, this company, as a result of research 
and a pilot plant, states that 3 tons per day 
have been produced. The products have under- 
gone extensive tests in several open-hearth 
plants. The marked superiority of the sea wa- 
ter deadburn material is claimed established. 





Direct Reading 
Hardness Tester 


The new “Direct Reading Hardness Testing 
Machine” being introduced by the Detroit Test- 
ing Machine Co., 5137 Trumbull Ave., Detroit, 
is proving of considerable interest to users of 
this type of equipment. Outwardly, it presents 
much the same general appearance as previous 
machines marketed by this company but the in- 
terior mechanism is entirely different, both in 
arrangement and principle, the whole being of 
such rugged design and construction as to with- 
stand the most severe production usage. There 
are no delicate mechanisms or electrical gadgets 
to get out of order and, inasmuch as the piston 
is of the ground, packless, selfguided type and 
of generous proportions, it will give years of 
service without the slightest attention. There 
are no diaphragms to break or replace. Mainte- 
nance is negligible. The ingenious operating 
mechanism eliminates the use of a piston return 
spring and thus, this tester is claimed to be not 
subject to error from this cause. There is no 
exposed piping. The work screw and screw 
support may be locked rigidly, preventing shake 
and wear. To meet unusual conditions, adjust- 
ment of both primary and test loads may he 








effected instantaneously from the outside 
the machine without dismantling or disturbin; 
anything else. 

The motor driven pump is of the rotary gea 
type. The parts are hardened and ground an 
the shaft is ball bearing mounted. The operat 
ing valve is directly connected to a_ fo 
treadle thus leaving the operator’s hands free 
The direct reading arrangement is unique, inas 
much as clutches, solenoids, etc., have been 
eliminated. Tests per hour are limited only by 
the ability of the operator to handle the work 

A plain power Brinell machine, incorporating 
all the improvements listed above, with the ex 
ception of the direct reading feature, is also 
being introduced at this time, 


Super Thermo-Stucco 


Through simple, troweled application of a 
new and different type of refractory coating 
medium—an air-setting, self-bonding mix, non- 
spalling and of high fusion—insulating fire 
brick may now be brought to within 4 to % 
in. of the combustion chamber of various heat- 
treating furnaces. Thus, where 4%4-in. lining 
of regular fire brick has been employed only be- 
cause deemed necessary for protection to the 
insulating fire brick, operators may now real- 
ize the increased fuel savings, and more flex- 
ible temperature control, afforded by an 800 to 
1700 per cent reduction (4 to 4% in.) in the 
use of non-insulating, high-conducting protec- 
tive material. 

This unique coating-mix, called ‘Super 
Thermo-Stucco,” is the development of the 
Chicago Fire Brick Co.; and the advantages of 
the ‘“‘construction’” described have, according 
to this manufacturer, been thoroughly proved 
in the field. 
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Recording and Controlling 
instruments | 
C. J. Tagliabue Mfg. Co., of Brooklyn, N. WIZ 


Y., announces a new line of “TAG” recorders 
and recorder-controllers with 10- and _ 12-in. 
charts. Beautifully finished in black enamel and 
chromium, the case is styled in excellent agree- 
ment with the instrument’s advanced mechani- 
cal construction. 

The new “TAG Recording Thermometer and 
Pressure Gage’’ present many new features of 
design which include interchangeable calibrated 
tube system that can be readily replaced and 





eed be checked at one point only; stainless steel 
n arm that can be removed easily for clean- 
g or replacement; precision-built capillary 
untain pen designed with draftman’s split- 
b; pen arm movement designed for strength, 
ghtness and rigidity supported by bearings at 
th ends. 

[In addition to all the features found in the 
tecording Thermometer, the “‘TAG Recorder- 
ontroller” is offered in either the “On-Off’’ 
r throttling control model. The “On-Off” model 
with the simple non-adjustable flapper fits all 
rdinary temperature control applications. The 
rottling model utilizes an adjustable cali- 
rated flapper which provides an exact sensitiv- 

adjustment. This design permits easy ad 
istment of the throttling range to coincide with 
ny considerable apparatus lag. These instru- 
ments are completely illustrated and described 

a new 64-page catalog, No. 1060D. 


Smootharc Welding Elec- 
trode for Alloy Steel 


The Harnischfeger Corp., Milwaukee, an- 
nounces Smootharc “‘Har-Ten’’, a new welding 
electrode designed for welding Man-Ten, Cor- 
ren, High-Steel, Republic Double Strength, 
Yoloy, etc. These steels, now used to a great- 
er extent in boiler and pressure boiler con- 
struction, have much higher physical proper- 
ties and greater resistance to corrosion than 
does mild steel. Since all boilers and pres- 
sure vessels are heat-treated after welding, the 
weld metal must have the property of develop- 
ing a higher yield point. and ultimate strength 
by such treatment instead of a loss in physical 
Properties as is the case when mild steel is 
similarly treated. Therefore, the base metal of 
Smootharc “Har-Ten” contains alloying ele- 
ments which precipitate from solid solution at 
certain temperatures thereby increasing hard- 
ness and ultimate strength. Tests show that 
welds made with “Har-Ten” and heat-treated 
tor one hour at 950° F., increase yield point 
from 68,500 to 92,500 tbs.: ultimate tensile 
strength from 83,000 to 102,250 lbs., while the 
percentage of elongation in 2 in. 


decreases 
trom 15.5 to 14.8 under the heat-treatment. 
There are two types of “Har-Ten.” Type A is 
used for flat, vertical and overhead positions. 
Type B is for flat work only. Both are avail- 
able in sizes from % to % in. in diameter and 
are manufactured in 14 in. lengths. 
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HEN maximum insulating effi- 

ciency is required, leading furnace 
builders and plant supervisors specify 
insulation that has proved its efficiency. 
The outstanding record of Armstrong’s 
Insulating Fire Brick, in countless in- 
stallations over a period of more than 
twenty years, is the reason this brick is 
so widely used in modern furnaces. 

The high insulating efficiency of Arm- 
strong’s Brick is the result of the fine 
cellular composition, produced by burn- 
ing out finely ground cork. Use of Arm- 
strong’s Brick. permits thinner furnace 
walls and consequently larger hearth 
area. Their high crushing strength makes 
them particularly suitable for flat or 
sprung arch work. And their low heat 
capacity allows the furnace to come to 
temperature quickly and maintain uni- 
form temperatures. Armstrong’s line of 
insulating fire brick includes five types for 
a wide range of temperatures and uses. 

For engineers wishing to make open 
specifications for high temperature insu- 





THE ELECTRIC FURNACE CO. 


insulating Fire Brick in build- 
ing the furnace illustrated above. 








lation, Armstrong will furnish complete 
specifications outlining the standards 
required for the different physical 
characteristics with permissible toler- 
ances. Write today for samples, prices, 
and descriptive literature. Arm- 
strong Cork Products Co., 
Building Materials Div., 982 
Concord Street, Lancaster, Pa. 








IMPORTANT FEATURES 


Ample insulating value 
High crushing strength 
Accurate sizing 

. High spalling resistance 
. High salvage value 


. Complete line for wide temperature 
range 


7. Ability to withstand handling in 
shipping and installing 


8. Special shapes of all types and sizes 
9. Easily cut on the job 
10. Stocks available in principal cities 
11. Laying cements with same physical 
characteristics as brick 
12. Complete line of refractory facing 
cements for protective coatings 
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HIGH TEMPERATURE INSULATION 


INSULATING FIRE BRICK - 
PLASTIC CEMENTS 


HIGH TEMPERATURE BLOCK 
DIATOMACEOUS EARTHS 







of Salem, Ohio, used Armstrong’s = 
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Portable Oxy-Acetylene 
Cutting Machine 


The Linde Air Products Co., unit of Union 
Carbide and Carbon Corp., New York, an- 
nounces the “Oxweld (Type CM-15) Portable 
Shape-Cutting” machine, the latest addition to 
its line of portable cutting machines. This new 
machine is claimed to fill a definite place in 
the range of sizes from the smallest portable 
machine to the large stationary machines and 
does not displace any of the other Oxweld cut 
ting machines now on the market. 





The CM-15 combines many of the desirable 
features of both portable and stationary cutting 
machines. The machine weighs less than 200 
lb. complete. All controls of the machine are 
conveniently located adjacent to one another. 
The cutting area—the maximum range of 
blowpipe movement—is 60 in. lengthwise and 
18 in. laterally. Cutting speed can be varied 
from 3% to 28 in. per min., and a speedometer 
indicates movement directly in inches per min- 
ute. Accurate results can be obtained within 
the operating limits of the machine because of 
careful and precise construction. 

Templet-tracing, hand-tracing, automatic 
circle-cutting, and straight-line cutting are all 
within the scope of operation of this machine. 
Any desired shape within the range of the ma- 
chine can be automatically cut by the use of 
templets. 


An Interoval Furnace 


A furnace designated as “Interoval’”’ is of- 
fered by the Bennett Insured Steel Treating 
Co., 130 South St., Newark, N. J. The de- 
scription of the furnace states that a tube is 
located perpendicularly in the furnace chamber 
and that both are then brought to temperature. 
A piece of charcoal is then dropped into the 
tube and the work to be treated is suspended 
by means of a wire. The charcoal ignites, con- 
sumes the oxygen and develops a carbon mo 
noxide atmosphere, within the tube, which is 
not disturbed by furnace gases which pass up 
and over the tube. At the proper temperature, 
the pieces are removed and quenched. It is 
claimed that this is an inexpensive method of 
heating, without oxidation, scale or pitting. 


Free Cutting Stainless Steels 


Edgar Allen & Co., Ltd., Sheffield, England, 
are now able to offer their “Imperial” stainless 
and ‘“‘Maxilvry’”’ stainless steels in a form 
slightly easier to machine. This result is 
achieved by the addition of suitable alloying 
elements. Materials thus supplied are intended 
for bar stock rather than for castings or sheets, 
and are exceptionally suitable for the mass pro- 
duction of nuts, bolts, screws, and small ma- 
chined parts produced by automatic machinery 
where the demand is for an easily machined 
material. The stainless steels thus alloyed break 
into small chips on machining, and these chips 
fall clear of the work, which is what the user 
requires, as long turnings very quickly choke 
up the machine and may be injurious to opera- 
tor, machine, and surface being machined. 
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Prevents Weld Spatter from 
Adhering to Metals 


A new material (Glyptal No. 1294) has been 
announced by the General Electric Co., Sche- 
nectady, N. Y., for the prevention of the ad- 
hesion of weld spatter to metals which are to 
be welded. This material, which can be used 
without harm on any metal surface, including 
polished stainless steel, will not produce car- 
bon to make the weld hard or brittle, nor will 
it reduce ductility. Likewise, it will not give 
off smoke to fog up the atmosphere and it will 
not form gas pockets or cause the weld to be 
porous, 

In applying the new Glyptal preparation, 
spraying is preferred to brushing because the 
former method assures a thinner coat. A thin 
coating will protect the work as well as a 
thick coating, if the surface is completely cov- 
ered, is more economical, and dries faster. On 
surfaces which are to be painted, this material 
further serves as an excellent priming coat. In 
addition, it prevents the forming of rust on 
steel in storage yards. This is particularly im- 
portant if the steel is to be subsequently welded. 
The preparation will withstand temperatures up 
to 600 deg. C.. for % hr.; after this length 
of time it will begin to evaporate. 


Flexo Wax C 


A new wax has just been introduced which, 
unlike most waxes, has the property of being 
sticky or adhesive. Waxes, in general, are 
characterized by their ‘“‘slip’ and poor ad- 
hesion to smooth surfaces. This new wax ex- 
hibits high adhesive properties even on glass 
and metals. Jt is amorphous or non-crystalline 
and thus has higher water-repellent properties 
than paraffin and other crystalline waxes. It 
blends easily with resins, oils and other waxes, 
the mixtures giving many unique and interest- 
ing results. Its adhesive properties make it of 
interest for applying to handles of golf clubs, 
tools, tennis rackets, hammers, axes, etc., to 
prevent slipping. It is being used for coat- 
ings, laminating work of all kinds, and for 
fruit and plant protective coatings, etc. For 
further details on this wax which is known as 
Flexo Wax C, apply to the Glyco Products 
Co., Inc., 148 Lafayette St., New York. 


Simplified Sandcutter 


A simplified new sandcutter, known as Model 
“AM” is now being built by the American 
Foundry Equipment Co., 555 South Byrkit St., 
Mishawaka, Ind., for the foundry requiring a 
small size unit. 

This machine is designed and recommended 
for use on light to medium floors. It is made 
in two standard sizes with cutting cylinders of 
45 and 50 in. in length. The maximum 
clearance over the sand is 26 in. The width 
overall for each machine is 68% and 73% in. 
respectively and the height overall is 81 in. 

Two motors provide power for all operations: 
One motor is used for operating the cutting 
cylinder and the electric cable reel; the other 
motor is used for operating the ground travel 
drive. The cutting cylinder is elevated and 
lowered by means of a hand operated cable 
hoist. A hand lever is provided for steering. An 
equalizer provides complete flexibility to the 
frame when maneuvering over uneven floors. 








Convertible Bench Forge 


For the small shop or laboratory, where it 
is desired to do a limited amount of heat 
treating or forging, the new American Gas 
Furnace Co, “No. 89-C Bench Forge’’ is 
claimed as unusually well adapted. When used 
for forging it has entrances at both ends 6 in. 
wide by 2 in. high with an inside depth of 6 
in. The banded cover brick can be removed for 
heating long rods at some mid point, and an 
adjustable rack provides a convenient support 
for the end of long work. It is of unusually 
heavy construction. 





For heat treating, this forge is quickly cor 
verted to an oven by a special top brick, heart! 
slab and supports and end bricks which ar: 
provided to form a semi-muffle type heatin 
chamber 4% in. wide by 6 in. long by 2% in 
high. The temperature necessary for treatin; 
high-speed steel can be easily and quickly o! 
tained, it is stated, and welding heats can | 
obtained in 25 to 30 min. 

Where a low pressure air supply is n 
available, a separate turbo blower which ope 
ates from the lighting circuit is supplied. 


Mauser Precision Tool 


The George Scherr Co., 128 Lafayette St 
New York, is now handling an improved Mau 
er precision tool, which may be used as bot) 
a vernier caliper and a height gage. The i: 
proved feature is a combination quick acti: 
cam lock and fine adjusting screw which p¢ 
mits easy setting to close limits of accurac 
The cam lock is released by pressing the fir 
adjusting screw until approximate measureme:' 
is obtained. Then, in order to secure fine mea 
urements in 1/1900 in., the adjusting screw 
is turned, while the cam lock remains close 

This precision instrument, known as Model 
407-R, is 9 in. long, with a measuring capacity 
of 6% in. and measures in 1/1000 in, and 
1/128 in. It comes with an accurately lapped 
steel base and scriber, which are attached to 
the caliper jaws, thereby quickly transforming 
the tool into a height gage. It also has two 
knife-edges which are useful for layout work, 
for measuring distances between holes and for 
measuring root diameters of gears, threads, 
etc. 

This company also announces the publica- 
tion of a new 4-page folder, which discusses 
precision measurements and various applica- 
tions of Mauser tools. 


Needle Bearing 


A needle bearing, intended to fill the need 
of machine tool builders for a greater capacity 
bearing that would permit replacement of con- 
ventional bronze or babbitt bushing, has been 
designed by McGill Mfg. Co., 777 Oak St., 
Valparaiso, Ind. These bearings are SAE 52100 
steel, hardened throughout and ground to com- 
parable SAE precision ball bearing tolerances. 
All race sections have greater than average 
thickness which, coupled with small diameter 
rollers to give greater race contact and heavy 
rigid end washers, insures larger capacity and 
longer bearing life. The new bearing is of- 
fered in 3 types: Complete unit, inner race and 
roller assembly, or out race and roller as- 
sembly, The shaft sizes are from % in. to 6% 
in. 
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Highlights 


WRITTEN BY THE ABSTRACT SECTION 
EDITORS AND THE EDITORIAL STAFF 


Do you want to know what metallurgical engineers are saying, the world over? 
Look in the Current Metallurgical Abstracts. Here are some of the points cov- 
ered by authors whose articles are abstracted in this issue. 





Al Alloys Containing Cerium 


New patented alloys of aluminum and 
cerium are described briefly in a German 
article (page MA 600 R 10). They con- 
tain up to 1% Ce with small amounts of 
Cu, Ni, Mg, Si and Fe also present, balance 
Al. The alloys possess high purity, fine 
grain, improved melting and casting prop- 
erties, and high tensile strength—E.F.C. 


Self Determination? 


Welter and Gockowski (page MA 614 
L 3 and MA 616 L 9) continue Welter’s 
persistent attack on variation in testing 
equipment as the cause of anomalous yield 
point phenomena of mild steel, and find 
onsiderable difference in existence or loca- 
ion of a yield point depending on whether 
he machine is “rigid” or “elastic.” This 
onclusion is rejected as ill-founded by 
<risch (page MA 616 L 8) who claims 
hat the occurrence of an upper and a lower 
yield point in soft materials is actually a 
characteristic of the material. Looks to us 
is though it’s about time Der Fuehrer 
marched in to preserve order, self-deter- 
mination of a yield point being so definitely 
out of the question.—F.P.P. 


Four German Methods for 
Centrifugal Casting 


There is keen interest in processes for 
the centrifugal casting of metals. The 
Germans are evidently “doing things.” 
Four methods of centrifugal casting of 
metals are described in a German article 
(page MA 596 L 8): Depositing metal 
on work pieces; simultaneously lining the 
inner and outer faces of bushings; lining 
vertically supported rotating bushings; and 
mass production of centrifugally cast parts. 
Extensive progress has been made in this 
country in casting metals centrifugally, the 
latest being the process of the Ford com- 
pany for making gear blanks, fully described 
in this issue on other pages.—E.F.C. 


Oxygen Cutting of Alloy Steels 


The effect of alloying elements in steels 
on oxygen cutting of these materials may be 
twofold: (1) They may increase the re- 
sistance of the steel to cutting, or render it 
less cuttable; (2) they may give rise to 
harder cut surfaces, unless proper measures 
are taken to pievent or correct this condi- 
tion. Investigations of the first effect have 
shown that steels containing up to 0.30 
per cent C can be cut without difficulty. 
Higher carbon steels should be preheated to 
about 600 deg. F. to prevent hardening. 
Graphite and cementite (FesC) are detri- 
mental, but cast irons containing up to 4 
per cent C may be cut by special technique. 
High Mn steels are hard to cut and require 
preheating. Steels up to 5 per cent Cr 
are readily cut when the surface is clean. 
Higher Cr steels require special technique. 
Mo affects cutting about the same as Cr. 
Steels containing up to 12-14 per cent W 
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are easily cut, but with higher percentage 
of W cutting is difficult. Steels up to 
20-30 per cent Ni may be cut, if C is not 
too high. Si, Cu, Al, P, S and V, in 
amounts usually present have no appreciable 
effect on cutting. 

As regards hardening effect, it has been 
found that plain C steels, containing 0.3 
per cent C or less, which are not, as a rule, 
sensitive to sudden changes in temperature 
ancl do not harden appreciably when heated 
and quickly cooled, may usually be oxygen- 
cut without taking any special precautions. 
Higher C and alloy steels are more respon- 
sive to heat treatment, however. They be- 
come harder when suddenly cooled from 
about the critical range and, hence, are more 
brittle, and more liable to crack from 
stresses set up by cooling strains. Experi- 
ence has shown that for C content over 
about 0.30 per cent and for Cr alloy steels 
preheating should always be resorted to be- 
fore oxygen cutting (page MA 606 L 6).— 
E.V.D. 


A Rolling Mill with “Floating’’ Rolls 


Rolls which “float” are a feature of a 
new type of cold rolling mill for strip, 
described by F. R. Krause (page MA 
601 L 3). The rolls which float are sup- 
ported under the rolling load by inclined 
and parallel surfaces of a special housing 
and are held in alignment by a cage. The 
microstructure of the metals rolled experi- 
mentally is given. By the use of this type 
of mill, production can be greatly increased 
over that on a Steckel mill. Seamless tubes 
have been rolled experimentally —E.F.C. 


Aluminum Coatings 


This month brings a host of articles on 
aluminum coatings on other metals, chiefly 
steel. Dirkse and Briscoe (page MA 610 
L 1) report on non-aqueous electrodeposi- 
tion of Al; Tech. Blatter (page MA 612 
L 7) reviews all methods of putting Al on 
Fe or steel and causes the abstractor to lift 
a skeptical eyebrow concerning one con- 
clusion; Light Metals (incidentally, a new 
British magazine of first class quality) re- 
views hot dipping, roll-cladding, calorizing, 
spraying, etc. (page MA 612 R 4), and 
Hoff (page MA 612 R 10) examines roll- 
cladding by Al and suggests a method of 
avoiding the outstanding difficulty there- 
with. An article in Steel (page MA 613 
L 4) describes the Martin process, in which 
Al is deposited on Fe from an inert atmos- 
phere containing vaporized aluminum 
chloride. The last is one of the most in- 
teresting methods so far developed, al- 
though its commercial applicability has not 
yet been established.—F.P.P. 


The Specific Heat of Iron 


Accurate specific-heat measurements are 
important thermodynamic data, because on 
them depends the validity of many useful 
metallurgical calculations. Available data 


on iron leave much to be desired, conse- 
quently those of Zuithoff (page MA 617 
L 8) are very welcome. One finding of 
interest is that most of the discontinuities 
reported from time to time are not ascrib- 
able to iron itself. This is in agreement 
with the opinion of most experienced work- 
ers in the field. That the last word has 
been said on the specific heat of iron may 
be doubted, but each succeeding contribu- 
tion of this kind is bound to bring nearer 
the goal of completely reliable thermal 
data.—J.S.M. 


Iron from Calcined Pyrite 

A German process for producing iron 
in a rotary furnace is described by Hof- 
meister (page MA 595 L 5). It was de- 
veloped to make “good, clean molten iron’”’ 
from “blue billy’ or the calcined residue 
from burning pyrites in the manufacture of 
H:SO,. These ores are reported as abun- 
dant in Germany. The process is named 
The Stuerzelberg. While there is no little 
metallurgical interest in this, the process 
is not now of so much value commercially 
in the United States where most of the acid 
is made by the burning of sulphur instead 
of pyrites or “fools’ gold.”” Some 30 years 
ago the pyrite residues here had accumu- 
lated in small mountainous piles in the 
yards of companies making H:SO,. Much 
of this was finally sold by the carload for 
blast furnace charges as a partial substitute 
for iron ore.—E.F.C. 


Ladies Home Journal Please Copy 


Bell (page MA 619 L 3) reports some 
very interesting findings on the thermal 
efficiency of different types of metal kitchen- 
ware. Some of his scientifically established 
conclusions are probably old stuff to any 
housewife worthy of the name, but it is 
something new to know that the type of 
utensil used should be varied according to 
the height of gas flame or the heating 
method (electricity or gas). With this 
rather specialized experience behind him, 
the author, if a bachelor, ought to be about 


the most eligible one in his community.— 
F.P.P. 


Patents on Electrolytic 
Coatings of Al 


A complete list with abstracts of Amer- 
ican, English, German, French, Austrian 
and Swiss patents, from 1892 to date cover- 
ing the electrolytic coating of aluminum by 
other metals has been compiled by Mark- 
hoff (page MA 610 R 10).—B.W.G. 


Coreless Induction Furnaces in Italy 


The Italians are ‘going places’’ in the 
application of coreless induction furnaces, 
if the German reports offered by M. 
Kauchtschischwill (page MA 597 L 5) 
are reliable. They are said to be using 
furnaces of 8-ton and 6-ton capacity in a 
plant in Aosta, Italy, which are “operating 
successfully.”” The building of 10 to 15- 
ton units is suggested. The largest fur- 
nace of this type in the U. S. is a 4-ton 
furnace.—E.F.C. 


Carbonyls in Metallurgy 


Metal carbonyls are an interesting group 
of compounds with potential uses in metal- 
lurgical processes and as commercial prod- 
ucts. Many will be surprised to learn from 
Trout’s review of the carbonyls that iron 
carbonyl can be used as an anti-knock 
agent in motor fuels as well as being 
readily decomposed to pure iron. Its use 
in motor fuels has been rather thoroughly 
tested, however, without securing results 
that warrant its use commercially for this 
purpose (page MA 625 L 8).—B.W.G. 
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DIE CAST—TO TAKE THE SHOCK OF A 2-TON BOUNC: 








apitalize upon the 


MPACT STRENGTH 


f the ZINC DIE CASTING alloys 
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VERY time your car hits a bump, 3000 to 4000 High impact strength, and the retention of impact 
E pounds of automobile crashes down on the strength with time, are important characteristics of the : 
springs and shock absorbers. That’s what those parts improved zinc alloys now used for die casting—and 
are there for—to take up the sudden jolts that come are worth your consideration in connection with your 
with hard driving. If ever a device was built specifically product. 
for impact punishment, it’s a shock absorber. Remember, shock loads are not always expected. 

Above we show the plunger mechanism of a well- Timeand accident may buffet your product even though 
known direct-acting shock absorber—along with its _ the regular service for which it is intended does not J 
five vital zinc alloy die cast parts. According to the include shock loading. 
manufacturer’s Chief Engineer, the entire recoil shock The next time you specify materials 
is transmitted through the two zinc alloy cylinderheads and methods of fabrication, consult 
(at the left of the photo). Says he, “Zinc alloy die witha commercial die caster—or write 
castings were selected for their economy and high to The New Jersey Zinc Company, 
strength”’. 160 Front Street, New York City. 


The Research was done, the Alloys were developed,. and most Die Castings are specified with 
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EDITORIAL 


An Engineer Matures 


Isn't it about time, with all the current concern for 
the nomenclature and classification of things metallurgical, 
that someone gave more than passing thought to men 
metallurgical and what they should be called? Especially 
should recognition be given to the growth and present 
maturity of a new kind of engineer, hitherto largely name- 
less or inaccurately named, who has in recent years come 

» wield a tremendous influence in our industrial produc- 
on and consumption structure. 

This new kind of engineer, coincidentally or otherwise, 
represents the most numerous group among the readers of 
his magazine, and it is with his needs in mind that 
\IETALS AND ALLOoys has always been written and edited. 
it is with his needs in mind that we now call attention 
.o this association of interests within such a large, other- 
vise disconnected group, and make a plea for public 
recognition of his function and the importance of his 
industrial position. 

We'd like to have this man called, by himself as well 
as by others, a metallurgical engineer. The chances are 
about 9 in 10 that any given reader of this editorial is 
actually such an engineer, although he may bear a company 
title of production, development, specifications, design, 
testing, materials or even mechanical engineer. Sometimes 
the word “engineer” doesn’t appear in his title, and he 
may be known as works manager, general superintendent, 
superintendent of open-hearths, foundry, rolling mill, forge 
shop, heat treating department, welding department, clean- 
ing and finishing department or inspection department, or 
one of many other designations in both the metal producing 
or consuming industries. In many companies he is called 
plant metallurgist, or simply metallurgist. Whatever he 
has been called, he is everywhere, supervising or advising 
on metal-production, on the selection of metals for specific 
services, on the design, construction or assembly of metal 
products, and on the fabrication, treatment and finishing of 
metals in industries like the automotive, aircraft, electrical, 
machine tool, etc. 

The integrating factor for all these men is their broad 
functional responsibility of applying our existing know!- 
edge of metals to the progress of all industry and, there- 
fore, of all humanity. This is engineering in its truest 
sense, and when the individual's problems are chiefly 
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concerned with metals, it is hard to think of a better 
professional classification for him than ‘metallurgical 
engineer.” 

Expediency has led many of us, for want of a better 
name, to think of this man as a ‘‘metallurgist’’ and fre- 
quently so to call him. To our way of thinking, the type 
of man in question is not a metallurgist, but bears the 
same relation to the metallurgist that the chemical engineer 
does to the chemist and the electrical engineer to the physi- 
cist. The metallurgist is concerned with the science of 
metals, the metallurgical engineer with the engineering 
aspects of making, shaping and using metals. 

There is no better time than the present to take stock 
of our professional resources. And among them, let's give 
sufficient weight to the universal usefulness and importance 
of the metallurgical engineer. There is one, at least, in 


every plant!—F.P.P. 


The Farmer’s Bible 


This could go in “book reviews,” when it would be 
couched about as follows: Fall and Winter Catalog, 1938- 
39. Published by Sears, Roebuck & Co., Chicago, 1938. 
Paper, 1200 pages 81/4 #11 in. Price—one postcard. 

From the metallurgical engineer’s point of view, possibly 
too much space is given to inside and outside clothes. 
However, the quality corsets are, to quote the author, “‘light- 
ly boned over tummy” and closed with slide fasteners, so 
some metals are employed even in these. On the whole, 
metallurgical interest lags till page 429 where we find gold- 
plated Monel belt buckles, and picks up a bit at safety pins, 
chromium-plated shears, and needles, which last are chiefly 
English or Czechoslovakian imports. Sewing machines are 
rather inadequately described; we wish we knew whether 
the heads are stamped and welded, or cast. We suspect 
that zinc base die castings would be applicable. 

Venetian blinds with aluminum slats are available, as is 
Al foil-covered paper for heat insulation. Steel furniture, 
beds and springs come next. Enameling first appears in the 
1-gal. granite vessel included in a set ‘ideal in homes lack- 
ing indoor toilet,” next in kitchen table tops and kitchen 
cabinets, washing machine tubs and refrigerators. Wash- 
ing machines have Al gyrators. 

Then come electric ranges with Chrome]! resistors, Meeh- 
anite cast iron stoves, and other stoves of enameled steel. 
Flat irons are Cr-plated over Cu and Ni. Cr plated Cu tea- 
kettles vie with those of Al and of enameled ware. In 
fry pans you have your choice of pressed steel, close grained 
cast iron, Al, or stainless steel. In kitchen ware, tin cans, 
tinned utensils, and Cu scouring balls appear. Carbon 
and stainless steel cutlery explain themselves but why a 
sharpening steel should be magnetized we can’t just see. 
[Magnetized to hold the filings, we understand. } Garbage 
pails galvanized after forming, ‘seal of quality” galvanized 
roofing, and zinc valleys are mentioned. 

Chromium-plated brass bathroom fixtures, solder type Cu 
fittings, Pb pipe and cast iron soil pipe all come in for 
handling water and sewage. Cadmium-plated wood screws, 
Ag-wound violin strings and osmiridium pen points bring 
in other elements. We are not told much about the metals 
in typewriters, cameras, phonographs, or pianos. Jew’s 
harps are chromium plated and a flute is made of nickel and 
silver plated. 

(Continued on page 257) 
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Saves Weight 
Lengthens Life 
Fabricates Easily 


NLAND  Hi-Steel provides these three increasingly 


important economies. 


With about twice the tensile strength of ordinary steel, 
its use can eliminate a third or more of the dead weight 
that burdens your product. 


Your product will also have longer life and higher resale 
value, especially if exposed to weather, for Inland Hi-Steel 
is more resistant to atmospheric corrosion than, even, 
copper-bearing steel. 


Its ease of fabrication keeps production costs down. 





SHEETS STRIP TIN PLATE BARS PLATES FLOOR PLATES STRUCTURALS PILING RAILS TRACK ACCESSORIES REINFORCING BARS 


STEEL CO. 


38 South Dearborn Street, CHICAGO «+ District Offices: DETROIT » KANSAS CITY + MILWAUKEE «+ ST.LOUIS + ST. PAUL 






























Inland Hi-Steel can be readily cut, punched, bent, stamped 
and welded by the same standard methods and equipment 
already in use in your shop. 


Leading car builders and manufacturers of excavators, 
road building equipment, conveyors, mine hoists, etc., are 
using Inland Hi-Steel to increase the efficiency and 
salability of their new units. 


Write for complete information on Inland Hi-Steel. 


Inland engineers will gladly aid you in determining its 
specific advantages for your products. 























New Equipment and Materials 


Chevenard Micromachine 
With Photographic 
Registration 


The Cleveland Micromachine, of the R. Y. 
Ferner Co., Boston, has been designed for the 
purpose of three kinds of tests: Tension, shear 
and bending. <A stress strain curve is recorded 
by means of an optical lever as used by Cleve- 
land in many other instruments for metal 
urgical laboratories. The principle has been 
conspicuously important in thermal analysers, 
lifferential dilatometers as used in metal, glass 
ind ceramic industries all over the world. From 
the development of the curves so obtained it is 
possible to valuate the strength, modulus of elas- 
icity and percentage of elongation for any of 
the tests named. 

The tension test piece has its ends threaded 
eaving an effective length of 7.0 mm by 1.5 
nm diameter, these screw into holders of cylin- 
lrical-spherical shape, one of which fits into a 
socket at the end of a lever L and the other in 
1 similar socket in the spring member R. The 
ever is pivoted on an axis at righ angles to 
he plane of the machine and is carried in the 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in. wide. 











direction of the arrow by a small electric mo 
tor thus pulling the specimen. The spring R, 
made of Elinvar, works under a light load 
and forms a dependable and accurate dynamo 
meter. As the specimen is pulled the move 
ment of the first mentioned socket is communi 
cated through push-rod a, to point p, of the 
optical lever and that of the opposite socket 


through the pusli-rod a, to the point p, which 
is at the right angle of the triangle DP, Po Py: 
Hence the abscissa of the recorded curve repre 
sents the elongation of the specimen. As the 
point p, is fixed, the ordinate F of the curve 
is proportional to the flexure of the spring R. 
or, in other words, to the tensile force. By 











means of weights and Johansson gages the 
scales of force and elongation can be calcu- 
lated perfectly. 

For making the Micro-Shear Test use is 
made of a cylindrical test bar 1.5 mm diameter, 
which is gripped in a clamp having hardened 
jaws and carried by a spring. It is sheared by 
a knife fixed to the end of a lever, the edge 
of the knife moving close to the side of the 
clamp. The coordinates recorded in the curve 
are respectively the penetration of the knife 
and the shearing force. 

Similarly the Micro Bending diagram 
measures by its abscissa the deflection of the 
specimen, which may be cylindrical or pris- 
matic and is mounted in the yoke while being 
pressed upon at the midsection by the knife 
edge. Here the ordinate represents the bend- 
ing load, 

Another illustration shows the arrangement 
of the apparatus as a whole, including the 
dynamometer D and the brake F which do 
not appear on the diagrammatic views. The 
object of the brake is to counteract the sudden 
release of the spring when the specimen is 
fractured which might otherwise injure the 
amplifying mechanism. The dynamometer 
serves. to keep. the operator continuously in- 
formed of the load on the specimen and is spe- 
cially useful when plotting out the cycles of 
mechanical hysteresis. 


illuminated Magnifying 
Glass 


A new magnifying glass of simple design is 
now manufactured by Continental Machine 
Specialties, Inc., Minneapolis, for use on their 
‘‘Doali’’ equipment or for use separately. The 
lamp plugs into any standard electrical socket. 

When used on the Doall combination sawing 
and filing machine, the purpose of the giass 
is to provide additional illumination on close 
work and to “double the size of the layout 
line’? on such work. This feature is desirable 
because of the precision work that may be pro- 
duced on machines of this type which use saws 
0.040 in. set and from 1/16 to % in. in width. 
Small files % in. wide and with fine cut teeth 
34 to the inch are also used, and on _ such 
operations the accurate work that is possible 
requires the means of enlargement thus pro 
vided. 

The lens is of ample size, 2 x 3% in., and 
this ample size permits vision with both eyes 
without strain. The lamp is ball jointed and 
clamps to the guide post. Adjustment of the 
position for the glass is quickly made with a 
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double lock clamp. Further adjustment of the 
lamp position is allowed through the provision 
of posts mounted at right angles on the clamp 
base, either post accommodating the lock clamp 
that holds the adjustable arm. The 15-watt 
lanyp provided is enclosed in the same fixture 
as the 2-power glass. Illumination is even and 
covers the entire field of view. For use of this 
magnifying glass at an inspection bench or at 
any point away from the Doall, the clamp is 
easily attached where desired, the clamping 
size being 1 x 1% in. 
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Perfected Composite 
Knife Stock 


One of the most vexsome problems in the 
production of composite or “laid” knife stock 
has always been the so-called vertical weld. 
This area is represented by the plane ABEF 
in the accompanying sketch. Although the 
weld along the plane BCDE has previously 
been made satisfactorily strong, the finished 
knife often had an unsightly appearance be- 
cause of irregularities along the line AF, and 
in some cases the vertical weld was not suf- 
ficiently strong. It will be noted that there 
is a slight degree of bevel along the vertical 
weld line AB; this bevel can be held to a 
minimum of approximately 10 deg. if the user 
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so desires, or more taper can be incorporated 
if it is considered advantageous. Customarily 
this bevel is about 15 deg. 

The Jessop Steel Co., Washington, Pa., has 
used and is using the assembly method in con- 
junction with the Armstrong method of electro- 
pickling and electrodeposition of Fe onto the 
insert prior to assembly. Sufficient tonnage of 
the various types of composite steels has been 
made to prove the excellence of this system. 
Certain variations in the technique, for which 
improvement patents are being sought, have 
been devised to insure a proper vertical weld in 
this particular type of composite steel. 

Although intended primarily for knife stock, 
the “‘R-type Composite Steel” may be used for 
many other applications, among which may be 
mentioned: Stone cutters, lathe tools, and dies. 
High speed tool steel is the most notable alloy 
employed as the insert, but high carbon high 
chrome steel or any other type may be equally 
well used. 

The SAE 6130 backing steel, indicated in 
the sketch, has proven considerably more satis- 
factory for knife stock than regular SAE 1010 
or 1020 because it has more toughness and is 
less subject to excessive grain growth during 
hardening. Other grades of backing steels may, 
however, be equally well utilized in producing 
Jessop R-Type Composite Steel. 


improved Immersion 
Pyrometer 


Heretofore, pyrometers for non-ferrous foun- 
dries were available with either bare metal 
thermocouples or with the so called “protected 
type” of thermocouples. Both of these types 
have advantages under certain operating con- 
ditions. 

The Pyrometer Instrument Co., 103 Lafay- 
ette St., New York, is now prepared to furnish 
their various types (straight or flexible) or 
“Pyro Immersion Pyrometer” for non-ferrous 
metals with interchangeable thermocouples of 
various lengths, either of the bare or protected 
type, both being quickly interchangeable. 

The makers emphasize the sturdiness and 
ruggedness of the instrument itself. The new 
type of handle is convenient. A _ correction 
screw on the face of the instrument makes it 
possible to maintain perfect calibration at all 
times. A patented clamping device is embodied 
in the indicator. This fixes the indicating 
needle at the correct temperature indication, 
which may be read and checked after with- 
drawal. A second pressure on the red button 
on the housing returns the needle to its zero 
setting. This locking device also protects the 
instrument from damage while being carried 
on in transit. A new illustrated catalog No. 
110 will be forwarded on request. 
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Continental Muffleless 
Gas Carburizer 


Continenal Industrial Engineers, Inc., 201 
North Wells St., Chicago, have placed in suc- 
cessful operation, a new type of continuous 
gas carburizing furnace equipment. The com- 
plete equipment consists of a carburizing fur- 
nace, approximately 42 ft. long, a rapid cool 
zone approximately 15 ft. long, a reheat section 
approximately 12 ft. long, oil quench equipment, 
wash and rinsing equipment, draw furnace 
approximately 20 tt. long and return table to 
the original load and unload position. 


The carburizing furnace is constructed with- 
out a conventional alloy muffle. Not only does 
this, according to claims, eliminate costly muffic 
maintenance but it also permits any desired 
loading in the furnace. Trays are used to 
convey the material on rails through the fur- 
nace and these trays can be designed to any 
width or length suitable for the type of ma 
terial that is to be processed. Combustion 
chambers are arranged in the lower portion of 
the furnace and designed in such a manner that 
any individual combustion chamber can be 
replaced without causing any long delay due 
to shut downs. 


Another feature of the furnace is the lack 
of special gas preparation equipment. The gas 
for the carburizing is turned directly into the 
furnace where it surrounds the material and 
produces the desired case without producing any 
undesirable deposit on the material. As a re- 
sult, the material comes from the carburizing 
furnace clean and free from scale, it is said. 
The cleanliness of the finished products does 
away with the necessity of any expensive clean- 
ing equipment and its attendant operating cost. 
The method of applying the carburizing gas 
provides close control of the case depth and 
permits a greater depth of case than has been 
obtainable in other types of equipment. Custo- 
mers report much stronger material, with a 
high degree of uniformity. 


The entire process is automatic and the com- 
plete operation is carried on by one operator. 
Also, the operation of the equipment is suf- 
ficiently flexible that, with a few minor adjust- 
ments, the characteristics of the product can 
be quickly changed to suit the specifications of 
the metallurgical department. 


The time in the furnace has been cut from 
approximately 12 to 7% hrs. This obviously 
steps up the production without increasing 
equipment investment or operating cost. The 
loading of the trays is extremely simple and 
no special fixtures have to be used to separate 
the material for gas penetration. The resultant 
product is said to be free from warpage and 
ready for immediate assembly when discharged 
from the furnace. This installation has just 
been in service a sufficient time to prove the 
design in actual operation. The gears are 
loaded in trays and travel approximately 150 
ft. through the entire 744-hr. cycle and emerge 
clean and ready for assembly. One man pro- 
duces about 1600 lb. per hr. of finished gears. 
Natural gas is used for fuel as well as for the 
carburizing gas. 


The outstanding features over the old style 
equipment are pointed to as elimination of: 
The special carburizing gas machine; the long 
expensive alloy muffle; the deposit on the ma- 
terial and the attendant machinery; the limita- 
tion in load size; the long cycle period; muffle 
maintenance and the attendant shut-down de- 
lays for repairing; and the limitation on case 
depth. The material is loaded on trays at one 
position and follows the cycle around the equip- 
ment and returns to the same position for un- 
loading by the same operator. Two notable 
developments are involved—the first consists of 
the technical research necessary to establish a 
means of applying natural gas directly to the 
material to obtain any desired case depth with- 
out causing a deposit on the material; the 
second consists of the new type design of fur- 
nace equipment to accomplish the metallurgi- 
cal requirements. 


The apparatus is installed in the plant of 
Chervolet-Muncie Div. of General Motors 
Corp., Muncie, Ind. 


Combustion Furnace 


The Harry W. Dietert Co., Detroit, an- 
nounces the addition of a “Hi-Temp” tubular 
Glo-bar furnace to their line of testing equip- 
ment. This furnace is designed to operate 
continuously at temperatures as high as 3000° 
F. Its particular field of application is as a 
combustion furnace for carbon or sulphur de- 
terminations in ferrous and non-ferrous metals, 
operating at the usual temperatures of 1800 and 
2100° F. and 2400 or 2600° F. for testing high 
alloy steels. It also has uses in heating rod 
materials or test specimens in temperatures 
ranging from 500 to 3000° F. 

The heating element of this furnace consists 
of a durable tubular Glo-Bar element with an 
inside diameter of 2 in. The overall length of 
the standard Hi-temp Combustion furnace is 








19% in. The furnace may be furnished in 
lengths up to 30 in. The temperature of the 
furnace is controlled manually by a step volt- 
age transformer or automatically by a pyrom- 
eter controller. The furnace is well insulated 
and of a simple, sturdy construction. 


Arc Welder with Wide 
Operating Range 


The Harnischfeger Corp., Milwaukee, manu- 
facturer of the line of P&H-Hansen electric ar 
welders and smootharc welding electrodes, an- 
nounces to the welding industry the new P&H- 
Hansen 200-amp. “Special Engine-Driven Weld- 
er.”’ Built, in answer to the demand for an en- 
gine-driven welder with a somewhat wider oper- 
ating range than the average 150-ampere unit, 
yet, much lower in price than the standard 200- 
amp. unit, the P&H 200-amp. “Special” is 
pointed to as representing one of the hugest 
bargains in the welding machine field at the 
present time. Consisting of a 200-amp., commer- 
cial rated 30-volt 6 kw. generator with an 
intermittent welding range of 35 amp. to a 
maximum of 225 amp., the “Special’s” gener- 
ator is connected by a flexible coupling to 
a 24-h.p., 4-cyl., water-cooled gasoline en- 
gine. The engine is equipped for hand-starting 
and with magneto ignition system. Its full 
tank capacity is 13 gal., crankcase holds 
3% qts. of oil, and the cooling system con- 
tains 3% gal. of water. The entire unit 
ig mounted on a formed steel base and 
equipped with a fully enclosing sheet metal 
canopy having removable sides for easy ac- 
cess to all parts. Although in its standard 
form the “Special” is a stationary type ma- 
chine, it can be supplied with the standard 
P&H two-wheel pneumatic-tire running gear as 
now used on the P&H 150-amp. portable, en- 
gine-driven welder. The “Special” is built 
to handle electrodes up to 7/32 in. in di- 
ameter under continuous manual operation. 
Equipped with a Continental motor of the 
type used on agricultural equipment all over 
the country, it is therefore an easily serviced 
machine—an item worthy of serious consid- 
eration, especially in outlying districts where 
the agricultural equipment dealer is likely to 
be the sole source of parts. 
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of Heat Treating 


It Is As Important 
As Temperature Control 


It Minimizes Scaling 





It Eliminates Orsat Tests 


Brown Instruments and Minneapolis-Honeywell Con- 
trols are applicable to all types of furnaces—oil, gas or : 
electric. If you are unable to attend The Metal Exposi- It Cuts Down Rejects 
tion, why not get the whole story by sending for 
catalogs fully describing the instruments on display. 
Write The BROWN INSTRUMENT COMPANY, a divi- 


o 
sion of Minneapolis-Honeywell Regulator Co., 4517 Cowne Wh and you’ 
Wayne Avenue, Philadelphia, Pa. Offices in all 
principal cities. Toronto, Canada: 117 Peter Street... 
Amsterdam-C, Holland: Wijdesteeg 4 . . . London, Lotor Colondar 
England: 70 St. Thomas’ Street, S.E.1. / T Ky FRE, 


IINNEAPOLIS-HONEYWELL s0::<<: 
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A Streamlined Spectrograph 


Bausch & Lomb, Rochester, N. Y., has re- 
cently effected a complete change in the hous- 
ing of its large Littrow spectrograph by stream- 
lining, and changing the finish from black to 
gray shrivel lacquer. The illuminating units 
and the sector photometer are finished to match. 
The optical bed on the illuminating unit is of a 
new form assuring more accurate adjustment 
of the parts mounted on it. Clamp bases for 
supporting the condensing lenses and sector 
mount have been redesigned to fit the new bed. 

Improved performance has been achieved 
in the sector photometer by the use of a single 
disc with two sets of sector openings properly 
placed to intersect the two light beams. One 
pair is fixed, with openings transmitting light 
through two opposite quadrants, as in the for- 
mer fixed aperture sector. The other pair is 
adjustable and has percentage and density scales 
as in the adjustable sector of the previous 
model. This construction eliminates the slippage 





that formerly occurred between the two discs 
and insures exact synchronism in the interrup- 
tions of the two light beams. 

The new sector is mounted so that the light 
passes through it before it strikes the sample. 
Thus the same receives the light. only during 
the fraction of time when the light is passing 
through the sector opening instead of con- 
tinuously as in the older design with the sector 
beyond the samples. This minimizes changes 
in composition of samples during exposure— 
when the samples are of materials that undergo 
photochemical reactions on exposure to ultra- 
violet light. 


Marino Electro- 
Galvanizing Process 


The Marino galvanizing process, which has 
had a wholly successful 5-yr. trial in England 
under rigid mill production conditions, is being 
offered in the United States and Canada for 
license or sale through the office of George D. 
Hartley, consultant, 311 Main St., Worcester, 
Mass. By this process thousands of tons of 
wire have been produced for the trade in sizes 
ranging from % in. rods to the finest wires. 

This process, incorporating electrocleaning, 
pickling and galvanizing in an entirely automa- 
tic process, will cover wires and shapes with 
tin, lead, copper, brass, nickel, cadmium, or 
other metals and alloys. 

Proven by production schedules, according 
to claims, to be 50% faster than hot galvanizing, 
and by cost sheets to be 40% cheaper, this 
process is particularly adaptable where rigid 
specifications are demanded. 

Since no heat is used in the process, the 
zinc is not oxidized, no dross is formed, the 
zinc in process is completely utilized, and need 
not be kept in a molten condition when the 
mill is closed for weekends, holidays, or part- 
time production. The bugbears of fuel, burnt 
pots and furnaces with associated heat, smoke 
and dirt are entirely eliminated. 

A concise list of 10 distinct advantages is 
as follows: (1) 50% faster, 40% cheaper than 
hot galvanizing; (2) high class, first quality 
coatings which easily meet all British and 
American tests and standards; (3) galvanized 
coat, thicknesses being equal, stands up better 
under atmospheric, brine, or acid fume condi- 
tions; (4) wire is not embrittled by acid and 
heat combination; (5) wire retains torsions and 
bends unchanged as is desirable in springs, 
etc.; (6) no losses from oxidization, no dross; 
(7) no heat is used; hence fuel, burnt pots and 
furnaces are eliminated; (8) process eliminates 
heat and dirt, smoke and unhealthy conditions; 
(9) process tried and proven by five years of 
actual operation under mill production 
schedules; and (10) process fully protected by 
mechanical and chemical patents, 


A 18 


Bright Zinc Plating in Still 
Tanks, Semi- and Full- 
Automatic 


The Mazic process developed by the Hanson- 
Van Winkle-Munning Co., Matawan, N. J., 
manufacturers of electroplating equipment and 
supplies, yields zinc deposits which are 
bright and lustrous and which are very similar 
in appearance to cadmium deposits. The fol- 
lowing conditions must be observed however, in 
order to obtain the best results from Mazic 
solution: 


Zine cyanid 8 oz/gal. 
Sodium cyanide 5 oz/gal. 


Sodium hydroxide 11 oz/gal. 

Mazic brightener 1% gal. to 100 gal. 
which will analyze when in solution, approxi- 
mately: 


Zinc 4.5 oz/gal. 

Total Sodium Cyanide 12 oz/gal. 

Sodium Hydroxide 11 oz/gal. 
The optimum proportion of this material is 1% 
gal. to 100 gal. of plating solution. Unlined 


steel tanks should be used for this solution. 
Only Mazic anodes can be used in this solu- 
tion. These anodes are made from special alloy 
cast under comtrolled conditions. There is no 
sludge. The solution remains clean and the 
deposits are free from roughness or sludge in- 
clusions. There is no chemical attack of these 
anodes when the solution is not being used; 
also these anodes do not polarize. After the 
work has been plated it is necessary to rinse 
thoroughly before the bright dip, to remove the 
highly caustic film of plating solution. The 
rinse water should be clean. If Ni, Cd or Cu 
from previous rinsing operations is carried into 
the bright dip, staining will occur. The worx is 
dipped for a few seconds in the bright dip 
which consists of a %% nitric acid solutson. 
In regions where the water is highly chlori- 
nated, the bright dip should be boiled for a 
few hours and allowed to cool before using. The 
work is again rinsed in cold water and for best 
results, dipped in a solution of 2 oz/gal. of 
sodium cyanide, then rinsed in cold water, then 
in hot water and dried. Ordinary lacquers are 
not satisfactory over zinc deposits. A _ special 
lacquer has been developed for. use over briglit 
zine and its use is strongly recommended for 
work that is subjected to outdoor exposure or 
to constant handling. 


A Clean Finish for Metals 


A new line of clear finishes for industrial 
use is announced by the finishes division of E. 
I. du Pont de Nemours & Co., Wilmington, 
Del. The development represents another step 
in the expansion of the methacrylate resins into 
the finishes field. 

Unlike the older type finishes, those of a 
methacrylate base afford unusual adhesion 
and flexibility over bare, non-ferrous metals 
such as aluminum, chromium and brass. They 
deposit a glossy, water-white film which dries 
rapidly by evaporation. The coating is hard 
and non-yellowing, resistant to acids, alkalies 
and alcohol. It has demonstrated satisfac- 
tory durability under outdoor exposure. 

The new finish may be applied by any of the 
usual methods, such as brush, spray or dip. It 
has been designated as the RC-900 line. 


improved Electric Etcher 


A newly improved tool for marking positive, 
permanent identification is the ‘Ideal Electric 
Marker,”’ manufactured by the Ideal Commuta- 
tor Dresser Co., 1928 Park Ave., Sycamore, III. 
The marker cuts owner’s name, sizes, numbers, 
models and other information on steel, iron, 
bronze, glass, bakelite, ceramics, composition 
and other surfaces. Operates at a speed of 
7200 cutting storkes a minute, cutting into the 
surface of the material and leaving a clear, 
legible imprint which lasts a lifetime, providing 
the tool has ordinary use. It prevents theft, 
mislaying tools, mistakes in assembly; identifies 
parts and equipment in warehouses, etc. A 
special innovation is the Diamond Point which 
permits marking extra hard materials up to 
60 Rockwell hardness. 





Improved Transformer 
Magnetizing Unit 


The illustration shows the improved mag- 
netizing unit of the transformer type developed 
by the Magnaflux Corp., New York. These 
units are built to accommodate parts up to 72 
in. long. The unit provides means for mag- 
netizing circularly by the use of low voltage 
alternating current supplied from the secondary 
of the transformer to two contact heads. The 
part to be magnetized is placed between the 
contact heads in a horizontal position. The 
unit also provides for the demagnetization of a 
part, this being accomplished by placing the 
part between the two heads and, while the 
current is on, it is reduced in gradual steps 
until the part is demagnetized. An open 
solenoid or coil is furnished with this unit in 
which parts can be placed either for magnetiz- 
ing or demagnetizing. 

The unit is “‘Magnaflux DT” type being 
provided with a tank for holding the liquid in 





specting medium and a circulating pump a: 
hose for flowing the liquid over the part whi 
it is between the heads of the machine, Th: 
“D” type of unit is similar to the “DT” wit: 
the exception that the tank for holding ¢! 
liquid, pump and hose are not furnished. T! 
unit is used particularly in the automoti\: 
field and also has a wide general industrial u- 


Electrode with W-Mo Base 


The Harnischfeger Corp., of Milwaukee, « 
nounces to the welding industry another in 
long line of Smootharc welding electrodes 
Smootharc “Hartung.” With a base metal §{ 
the highest quality tungsten-molybdenum wi 
this electrode is used for making tool steel c 
ting edges on medium carbon steel or for 
building worn tools and dies. The analysis of 
deposited metal is equal in composition and 
property to the highest grade of high-speed tov! 
steels on the market: yet it has extreme 
hardening properties which, without treatm: 
possess hardness values in excess of 60 Rock- 
well “C.” 

Although it is not intended as a substitute 
for the cemented carbide tool insert, tool points 
of high hardness can be built up on medium 
carbon steel bars prepared in the same man- 
ner as those used to support tungsten carbide 
tips. Its use is also recommended where ex- 
cessive wear and high initial hardness are re- 
quired, In procedure it is used with the work 
negative and the electrode positive and _ is 
available in sizes from 3/32 up to % in. in 
diameter for use with currents ranging from 
30 to 265 amp. 


A Gas-Tight 
Centrifugal Blower 


A centrifugal turbo blower, that can be made 
gas tight, is offered by the Allen Billmyre 
Corp., 507 News Bldg., New York. It is known 
as ““Model ST.” The casing is made of heavy 
steel plates which are cold-formed in solid dies 
and fabricated by electric welding into an ex- 
tremely rigid product. The impellers are of 
the radial blade, shrouded type, made from 
sheet steel, or special alloy as required, riveted 
to hubs keyed and locked by a nut against the 
shoulder on the motor shaft. The impellers are 
overhung on the motor shaft of either d.c. or 
a.c, single or polyphase, 60-cycle, 1750 r.p.m. 
motors. The operation of the blower is said to 
be quiet. Its capacity is % Ib. to 7 Ibs., its 
volume 25-12,000 c.f.m. and its h.p. %& to 100. 
It can be used for oil or gas-fired furnaces, 
ovens, and foundry cupolas. 
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Thread Grinder for 
Long Threads 


To facilitate the production grinding of long 
threads on such parts as aircraft landing gear 
strut tubes, machine tool feed and lead screws, 
etc., the Ex-Cell-O Corp., Detroit, has added a 
new and larger capacity style No. 31 thread 
grinder to its line, 

Modeled after the new standard No. 31 
production thread grinder, the new model will 
grind threads up to 2 in. in length on work up 
to 36 mn. long between centers. Such work 
heretofore has had to be handled on much more 
costly equipment. If straight threads are to 
be ground, the grinder will handle work up to 
to 6 in. in diameter. With the taper attach- 
ment, work up to 5 in. in diameter may be 
ground. 





The new model is characterized by a long 
master lead screw enclosed in a housing ex- 
tending beyond the left of the grinder, while 
the work carrying table is designed to feed to 
the right of the machine. The machine is so 
designed, however, that short lead screws, for 
the standard No. 31, may be used. The lead 
screw carrying spindle is supported at the 
table end in two Ex-Cell-O precision bearings. 
Drive is from a 2-speed motor through worm 
gearing. 

Che new grinder is designed to grind in both 
lirections, if desired. The machine may be set 
eilher to stop or to reverse automatically at 

end of each stroke. It is also available 
back-off attachment. 


Thrustor Valves Control Gas 
Firing of Soaking Pits 


.n interesting application of Thrustor- 
rated valves to steel-mill soaking pits was 
mode recently when a large steel company in- 
si-lled 12 of these control devices to govern 
operation of the gas-firing equipment. The 
es, which utilize General Electric thrustors, 

e manufactured by the Ruggles Klingemann 

Co., and were installed by the Morgan 
( struction Co. 

he soaking pits are used to heat ingots 
preparatory to rolling in a blooming or slabbing 
ll. The ingots are placed in furnaces, 45 ft. 
ry and 50 ft. wide, which have 4 soaking pits. 
h pit is covered by a heavy brick-lined 
cover mounted on trucks, to facilitate opening 
and closing, and is fired alternately from 
opposite sides. An automatic timer is em- 
ployed to operate the valves and thus reverse 
the firing. Each pair of valves furnishes oil 
under pressure to 16 hydraulic cylinders, 8 
cylinders per valve. These cylinders, which 
are connected to the fuel and air supply, turn 
on the fuel and air from one end while re- 
leasing the products of combustion through 
the other end. 

Products of combustion pass off through a 
checker work built of brick to absorb the heat 
units. The stored-up heat units are used to 
preheat the air when the firing is reversed. 
Thus, the firing is from one side for a definite 
time period, usually until the checker work 
on the incoming air side is cecal, when a re- 
versal takes place to utilize stored heat on the 
other end. These periods of firing are usually 
from 15 to 20 min. on each side. 

The yalves and thrustors are mounted on 
the front of a large steel panel which also 
Supports the automatic timing equipment, pres- 
sure gages, draft gages, and other accessories. 
Hand levers are likewise mounted on the 
front of this panel to allow the cutting out of 
any furnace when desired. 

Interlocks are used on both automatic and 
manual controls so that firing from both ends at 
the Same time, which might result in an ex- 
plosion, can not take place. Heating periods 
vary from 2 to 8 hrs. depending upon the 
imcoming temperature of the 4- to 5-ton ingot. 
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IGH insulating efficiency is 

built into the above furnaces 
through the use of Armstrong’s In- 
sulating Fire Brick. The Salem 
Engineering Company, like other 
leading furnace builders, insulates 
with Armstrong’s Brick because 
these brick have proved their last- 
ing efficiency and economy in 
countless installations over a period 
of twenty-five years. 

The exceptionally high insu- 
lating efficiency of Armstrong’s 
Brick is the result of the fine cellular 
composition produced by burning 


out finely ground cork particles. In 
addition to low thermal conductiv- 
ity, these brick offer high crushing 
strength, high spalling resistance, 
and lightness in weight. 
Armstrong will gladly furnish 
specifications outlining the stand- 
ards required for the different phys- 
ical characteristics with permissible 
tolerances. Write today for samples, 
prices, and descriptive literature. 
Armstrong Cork Products Com- 
pany, Building Materials 
Division, 982 Concord 
Street, Lancaster, Pa. 


Armstrong’s 
HIGH TEMPERATURE INSULATION 
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Sentry Heat-Treating 
Furnace 


About three years ago the Sentry Co., Fox- 


boro, Mass., announced its new small furnace 


for hardening high speed steel. This size No. 
1 Model Y Furnace was followed by the size 
No, 2 Model Y. The company is now intro- 
ducing the size No. 3 Model Y which will be 
shown for the first time at the National Metals 
Exposition this month. Like its smaller prede- 
cessors, the size No. 3 is a full muffle furnace 
ind has 6 heating elements—-3 above and 3 
below the muffle, assuring uniform heat dis 
tribution. 

It employs air-cooled terminals which elimi 
nate complicated water-cooling connections and 
will give several years’ service without atten 


tion ferminals and all electrical contacts are 





shhieldec ind heating elements give well over 
1,000 hrs. service. 

Che No. 3 Y will heat from cold to 2350° F, 
in 75 min. The current consumption at 


2350° F. is between 5% and 15 kw. depending 
on the amount of work hardened. The furnace 
s adequately insulated and power costs are 
extremely low. The furnace can be supplied 
with any standard make of temperature control 
or connected to suitable control equipment. It 


s designed especially to secure the full ad 
vantages of the Sentry diamond block method 
of atmospheric control. The muffle is 8% in. 


wide, 4 in. high, by 16 in. deep. 


Analytical Test Kit for 
Alkaline Zinc Solutions 


An Analytical Test Kit, made by the Han- 
son-Van Winkle-Munning Co., Matawan, N. J., 
manufacturers of electroplating equipment and 
supplies, is described as ‘“‘a complete laboratory 
for the analysis of cyanide zinc solutions.” 
The outfit consists of all of the chemical solu 
tions and apparatus necessary for making the 
analysis, arranged in a suitable cabinet. The 
cabinet when closed is dust-tight and can be 
locked. When the two doors are open and 
the bottom portion lowered, the bottles of solu 
tion are within easy reach, and ample working 
space is provided. 

Solutions are analyzed according to the 
methods given in the booklet “Simple Methods 
of Analyzing Plating Solutions” issued by the 
company These methods are standard, simpli 
fied and shortened but, nevertheless, accurate 
and reproducible. Anyone, regardless of pre 
vious experience, can learn in a few hours 
to control plating solutions by these methods. 
The solutions are carefully standardized and 
contained in chemically resistant glass-stoppered 
bottles. The proper factors given on the labels 
convert readings directly into ounces per gallon 
of the particular constituent sought. Refills 
are obtainable at moderate cost. It is only by 
controlling a bright or regular zine s»lution 
that consistent results can be obtained. Hav- 
ing all materials necessary for the analysis in 
one cabinet is conducive to regular and fre 
quent analysis. 
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75,000 RPM Grinder 
Has 1/6 H.P. 


In the realm of higher spindle speeds and 
greater power goes the latest “Onsrud Air 
Turbine Grinder.” Designed for continuous 
duty at 75,000 r.p.m., the new tool has an actual 
rating of 1/6 h.p. although it weighs only 12 oz. 

This new grinder, called the “B-1,’’ is de- 





signed for two purposes: (1) as a tool for ex 
ceptionally rapid and smooth tool and die 
grinding and (2) as a marking tool for writ 
ing in all types of metals, plastics, glass, porce 


; 


lain and other materials. Because of the ex 
ceptionally high spindle speed and power, the 
most difficult die operations are rapidly done 


leaving a high type finish. 


The B Grinder operates with equal ef 
ficiency in any position, may be mounted into a 
lathe tool post holder for internal grinding 

held in place in a vise for tool resharpening 
It is equipped with precision hall bearings. is 
utomati ubricated and uses expanded ex 


haust air as a coolant. It has a milled turbine 


tor of high efficiency. Angle and shape of 
bucket are similar to large steam turbine. The 
rotor is of nickel steel integral with spindle 
The housing is of textile bakelite with alumi 
num bearins ousing. It cannot be heated by 
verloading and operates continuously at less 


than room temperature Further details may be 
had by writing the manufacturer, Onsrud Ma 


chine Works, Inc., 3900-42 Palmer St., Chicago. 


Tube Stamp Holder 


A safety tube stamp holder has recently been 
perfected by the M. E. Cunningham Co., E. 
Carson St., Pittsburgh. It has an extended 
handle to assure a firm grip of the holder and 
added protection to the operator. A simplified 
pin holds the stamps in the holder; it extends 
through the pocket and is held in place by a 
spring fit. The stamps are slotted so as to 
hold in place when raised from the object to 
be marked, Such safety steel stamps are used to 
prevent spalling or mushrooming. The holder 
is notched at the bottom to insure a firm seat 
on the tube. It is also designed for stamping 
flat work. 











A Brinell-Hardness and 
Diamond Penetrator Tester 


A new hardness testing machine has been 
developed and placed on the market by the 
Steel City Testing Laboratory, Detroit. It will 
be exhibited at the National Metal Exposition 
in Detroit, Oct. 17 to 21. The sponsors declare 
that it is a “revelation”’ in hardness testing. 

In this machine, as described by the company, 
all measurements are visual readings of the 
ictual impression made and further all results 
read will be the same by all operators. The 
use of this latter method will eliminate the con 
fusion brought about by the mumerous standards 
set up by the several types of hardness testers 
and as a consequence will permit all firms to se 
cure direct readings with the hardness num 





bers corresponding, assuming the materials 
correct and by the same method determine 
they are incorrect. 

This apparatus will also be equipped w 
additional features increasing the efficiency of 
hardness testing and assure results that a 
.ccurate and dependable in every case. Furthe: 
it will eliminate the use of indicators that hav: 
decided the accuracy of the machine proper, I: 
dicators can only be guaranteed to a certain lim 
it of accuracy and, of course, the efficiency is 
only determined after a long period of use 
during which there must be wear and resultant 
inaccuracies. In other words, the accuracy of 
the machine proper was entirely dependent on 
the depth reading indicators. With the new 
method actual impression readings are taken 
without the use of microscopic readings. 


Gunk Improves Surface of 
Soiled Aluminum Castings 


After several months of research, the chemi- 
cal laboratories of The Curran Corp., manu- 
facturing chemists in Malden, Mass., has dis- 
covered that their  self-emulsifying solvent 
“Gunk” possesses the unique and _ valuable 
properties of degreasing and leaving aluminum 
engine castings with a new silver-white ap- 
pearance without any chemical effect, etching, 
or loss of weight of the metal. 

This new emulsifying composition has been 
found to be especially valuable in degreasing 
and cleaning airplane motors which have cast 
aluminum engine cases. The perfectly clean 
surface and the new casting appearance of the 
metal surface facilitates quick, accurate, visual 
inspection. 
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WRITTEN BY THE ABSTRACT SECTION 
EDITORS AND THE EDITORIAL STAFF 


Do you want to know what metallurgical engineers are saying, the world over? 
Look in the Current Metallurgical Abstracts. Here are some of the points cov- 
ered by authors whose articles are abstracted in this issue. 





Welded Steel Pipe 


Pipe has long been used for the trans- 
portation of water and other fluids. In 
fact, certain early dictionaries defined pipe 
as “channel for the passage of water.’ But 
welded steel pipe represents a decided ad- 
vance, in that it departs from the dogma 
that weight must necessarily mean strength, 
that bulk is synonymous with efficiency. 
Welding has demonstrated definitely that 
magnitude and strength are not inseparable 
Siamese twins. Fabricators have learned 
to depend more on the type and capacity 
of welded joints, and on the preparation of 


surfaces and manner of application, than on 
their bulk. 


Modern welded steel pipe has been made 
possible by the contributions of many in- 
dividuals, corporations and groups, to the 
art. The foresight of the steel mills has 
made available the larger size plates, used 
in fabricating large diameter jointless one- 
piece units of pipe. Manufacturers have 
developed larger electrodes and with them 
the high speed single pass welding process 
for steels of greater thicknesses. Metal- 
lurgists have provided materials of greater 
uniformity of composition and texture. Re- 
search laboratories, technicians, technical 
societies, trade journals and other interests 
have contributed their share. Only 25 
years ago, welded steel pipe was limited 
to about 2 ft. 6 in. diameter. But today, 
welded pipe is practically without limit as 
to size and is no longer restricted to metals 
not in excess of an arbitrarily established 
tensile strength. For example, a _ recent 
specification called for welded steel of 30-ft. 
diameter and 234% in. thickness (page MA 
656 R 8). —E.V.D. 


Metal Memory 


Bruni (page MA 670 R 5) claims that 
Al that has been cooled in dry ice and 
thereby given the higher tensile strength 
corresponding to the low temperature, re- 
tains this strength for some time after being 
warmed up to room temperature —H.W.G. 


Romantic Trade and Other 
Designations 


When a Cu-Mn-Al alloy of the manganin 
type is called Isabellin one wonders if there 
is a chance that a new era is dawning in 
the naming of alloys, with perhaps a touch 
of romance or sentiment attached. It is 
doubtful, of course, that any trend in this 
direction will reach the colorful heights 
achieved in the naming of many of our 
western mines, such as the Lady Eleanore, 
Bonnie Lou or Blue Eyed Maggie (page 
MA 677 L 2).—B.W.G. 


Fe-Cu 


Iwase and co-workers (page MA 668 L 
4) produce additional evidence that it is C 
that makes the Fe-Cu system show two 
liquid "layers —H.W.G. 
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The Medical-urgical Engineer 


The metallurgical engineer 

Is a versatile guy without a peer, 

Industry finds him everywhere— 

He even gets in the medico’s hair. 

The doctor’s X-ray he’s acquired 

And constitutional studies sired. 

He counsels us all to do something big 

About relaxation and fatigue. 

If hydrogen sickness is your fate 

See MA six-six-six L 8. 

On MA six-seven-two L 1 

Read what the acute tin plague has done. 

And MA six-eight-three R 9 

Offers a solemn prophetic sign 

Of the awful things that are to come 

If you cut your hand on aluminum. 

The metallurgical engineer 

Is a versatile guy without a peer, 

And he is the one that comes—they say— 

When you “call the doctor right away.”’ 
—F.P.P. 


Oil-Fired Rotary Melting Furnace 


A new 5-tog furnace in a plant in Great 
Britain (page MA 643 L 10) is said to 
permit complete consumption of the com- 
pany’s accumulated cast Fe borings. Change 
in composition during melting varies ac- 
cording to the nature of the charge—when 
working with lump scrap and pig Fe, losses 
of Si and C are very low but with borings 
the Si, Mn and C need correction in the 
final product. Costs are in excess of the 
cupola. Interest centers in this report be- 
cause of the experiments of our large Amer- 


ican company with an oil-fired cupola.— 
E.F.C. 


Controlled Atmospheres for Anneal- 
ing Non-Ferrous Products 


An American writer, Ross (page MA 
652 R 10), discussing recent developments 
in heat treating non-ferrous products in 
controlled atmospheres, reports that a com- 
bination of inert gases is used from which 
the elements detrimental to the surface of 
the materials to be annealed are either re- 
moved or held in combination in a harm- 
less form. S and H,O vapor are harmful 
and their removal is discussed and the 
equipment described. Much has been pub- 
lished, particularly in Metals and Alloys, 
on the controlled atmosphere problems in 
heat treating steel. Much information as 
to experience in the non-ferrous industry is 
still needed.—E.F.C. 


Refractories for Furnaces 


After conducting a survey of the proper- 
ties and applications of refractories in steel 
mills, with special reference to silica, mag- 
nesite, and chrome-manganese materials, D. 
Petit (page MA 648 R 5) finds that in 
open-hearth furnaces in Germany and Eng- 
land, chrome-magnesite bricks are replacing 
silica brick with excellent success in most 
cases. Cobough (page MA 650 L 10) 
states that the trend in recent years is to 
replace sand bottoms in malleable furnaces 
with super-duty or high-alumina brick.— 
E.F.C. 


Aircraft Forgings 


Some of the highly important factors in 
the production of aircraft forgings, accord- 
ing to the chief engineer of a large Amer- 
ican drop forging plant, are discussed by 
Naujoks (page MA 646 L 2) emphasizing 
the fact that aircraft quality forgings are nu 
fly-by night product. Involved in their pro- 
duction are (1) design and machining o* 
the dies, (2) temperature control through- 
out the entire forging manufacture and (3) 
skilled workers—with thorough inspection 
absolutely necessary in every step in the 
production.—E.F.C. 


Vanadium in Pig Iron 


H. Zieler (page MA 639 L 8) reports 
that a pig iron containing 1.0 to 1.5 per 
cent V can be obtained from Minette ores 
containing V. By blowing the pig iron in 
a basic or acid converter, the V can be 
concentrated in the slag as much as ten- 
fold. Adding this slag to the best furnace 
charge, a pig iron can be made as above 
described. Also such pig iron can be oxi- 


dized to give a slag with 10 to 15% V— 
E.F.C. 


Graphite vs. Carbon Electrodes 


Light on the relation merits of graphite 
and carbon electrodes is offered by a Ger- 
man author, H. Weitzer (page MA 641 
L 5). The graphite electrodes in electric 
furnaces can be loaded to about 3 times the 
load on C electrodes and they have about 
half the wear, as well as being more easily 
machined and handled. The higher cost 
offsets these advantages because they cost 
(in Germany, probably) 3.6 times as much 
as the C ones.—E.F.C. 


Solder 


A general survey of soft solders is given 
by Barham (page MA 658 L 2), surface 
tension in soldering is discussed by 
Chalmers (page MA 658 L 7) and the test- 
ing of solder by Tonn and Giinther (page 
MA 658 R 1).—H.W.G. 


Electric Furnaces 


American metallurgists are aware of 
many advances in electric furnaces for melt- 
ing and heat treating operations but they 
may not have an equally good picture of 
the developments in other countries. A 
suggestion of the present status of the elec- 
tric furnace industry in Germany may be 
had by reference to an abstract on page MA 
648 L 3.—O.E.H. 


Electroplated Nickel—an 
Engineering Material 


Electrodeposited nickel has built up a 
nice reputation for itself as a decorative 
finish, as a corrosion-retarder and as an 
undercoat for chromium plating. Wesley 
(page MA 660 L 1) goes a long step 
further in showing that nickel, under suit- 
able conditions, can be plated at high cur- 
rent densities in heavy deposits that have 
high hardness and tensile strength and good 
ductility. Nickel electroplate may yet rank 
as one of the most useful of engineering 
metals.—F.P.P. 


Fatigue Tests of Welds 


Four articles are abstracted this month on 
the endurance properties of welded joints. 
Campus (page MA 664 R 2) studies 
welded rails; Amatulli and Henry (page 
MA 664 R 7) report on fatigue properties 
at temperatures up to 500 deg. C. of plain 
C steel welds; Hempel (page MA 664 
R 9) finds good correlation between radio- 
graphically observed weld defects and 
fatigue properties; and Denaro (page MA 
664 R 10) reviews the German literature 
on the subject. F.P.P. 
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\4ND EFFICIENCY OF YOUR 
PRESENT SHOP EQUIPMENT 











If Your Product Is Machined 


LEDLOY Will Cut Its Cost 





If any steel product made in your plant requires extensive | Mr. “X” is now checking every other steel part machined 
machining, then Inland Ledloy offers you an amazing in his plant in order to take full advantage of the 
new source of cost reduction, The amount you can save — remarkable savings that Inland Ledloy now makes possible. 


will be proportionate to your machining costs. Inland 


No Change in Methods 


Inland Ledloy is open hearth steel of any analysis that 


Mr. ““X’’ Discovers Ledloy contains a small amount of lead, so finely dispersed that 
the lead has no effect upon any of the superior physical 


Ledloy may cut them 25%, or more. 


From a Forging Company, his regular source of supply, 
Mr. “X” ordered some 3//g” rounds, which had been 
forged to this size from a 4” x 4” Ledloy billet rolled by 
Inland. He machined three large washers from one of 


or heat-treating qualities of the steel. You treat it the 
same as you would any ordinary open hearth steel. But 
it machines 30% to 60% faster and better! 


these rounds in less than five minutes, as compared with | For complete information including test and practical 
a minimum of 17 minutes required with ordinary steel. production data, write for the new Inland Ledloy bulletin. 
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EDITORIAL 


Doing the Unusual 


American metallurgical engineers have been and are 
much interested in the announcement, by advertisements, 
of the new lead-treated steels developed by the Inland Steel 
Company and Battelle Memorial Institute and called ‘‘Led- 
loy” by Inland and ‘‘Plus Lead” by the U. S. Steel Corpora- 
tion. The metallurgical story of the manufacture of this 
new product and of the circumstances leading up to it has 
not yet been published. We hope, however, to tell it in 
the near future. Enough has been learned about it, 
though, to impress one with the fact that the unusual in 
steel metallurgy has been accomplished. 

Lead is an element which, all the textbooks tell us, does 
not “‘alloy’’ with iron, but its addition to open-hearth or 
Bessemer steel has evidently produced a material which is 
of decided benefit to industry as a whole. By introducing 
a small amount, probably only a few tenths of a per cent, 
of metallic lead into molten steel, a product is obtained, 
it is understood, which possesses enhanced cutting qualities 
and at the same time preserves the original physical prop- 
erties. There is decided merit in this—a free-cutting steel 
with superior mechanical and other properties. Even more 
exciting is the idea that many steels, heat-treated to high 
mechanical properties, may be improved in machinability 
without damage to the properties. 

Later knowledge will clear up much that is not as yet on 
record—how much lead is added, how much remains in the 
steel and in what condition, an alloy or by dispersion, as 
well as careful precautions that have been worked out to 
avoid any health hazard in making the addition, and so on. 
One thing is, however, certain—lead is evidently one of the 
last metals that even a visionary metallurgist would a short 
time ago have thought of using in steel metallurgy. Hind- 
sight, of course, reminds us that the non-ferrous industry 
has long relied on lead to make brass free-cutting, and that 
in the making of high lead copper and bronze bearings the 
health hazard has been met and solved. Once again, fer- 
rous and non-ferrous metallurgy are seen to be metallurgy, 
with no division into water-tight compartments. 

But this is not the only unusual development in steel 
metallurgy. Work is being done on the effects of adding 
arsenic to steel. The benefits along some lines are under- 
stood to be perceptible, though perhaps not yet important. 
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More work must be done on the products before it is 
known that industry will be benefited. 

Also, silver additions to iron and steel are comparatively 
new and some research has been done and is progressing, 
with more still to be done. Fink and de Marchi at the 
Electrochemical Society convention last month, in a paper 
on “Alloys of Silver and Iron,’’ conclude that these two 
elements do alloy—under the most favorable conditions. It 
seems to be indicated that steel containing around 0.25 to 
0.50 per cent silver might be interesting in certain circum- 
stances. 

While at present the commercial use of either arsenic or 
silver in steel has yet to be justified, it is demonstrated that 
lead additions to steel have commercial possibilities. Not 
so long ago, intentionally raising the phosphorus in other 
than free-cutting steels would have been heresy, and the 
use of 0.08 to 0.15 per cent phosphorus in the low-alloy 
high-strength steels made the average metallurgist’s eyes 
pop out. Today, use of high phosphorus is accepted as a 
highly sensible practice in these low-carbon steels. Surely 
in the proven cases of lead and phosphorus, even though in 
a lesser degree in the case of arsenic and silver, the doing 
of the unusual is of decided metallurgical value. Remem- 
bered also should be the fact that these developments are 
the results of metallurgical research. It’s good to see 
people getting out of the metallurgical ruts.—E. F. C. 


Stainless Steel 


Definite progress, judged on the basis of tonnage pro- 
duction, has been made in the corrosion and heat-resisting 
steels in the last few years. And this is the face of a de- 
pression. The expansion in 1937 was marked. 

Only from 1934 on have production data for ingots been 
available from the American Iron and Steel Institute. Ac- 
cording to these figures the output of the Cr and Cr-Ni 
steels as ingots was 139,834 gross tons or an increase of 
53.7 per cent over the 90,966 tons for 1936. The increase 
in 1936 over 1935 was only 36.7 per cent. It is believed 
that the large expansion last year is partly explained by 
more complete data received by the Institute. The volume 
for 1937 is nearly threefold larger than that for 1934 at 
49,197 tons. 

An analysis of the official data, as broken down, shows 
that ‘18 and 8” leads in demand. In 1937, this grade 
constituted 42.3 per cent of the total or 59,118 tons. The 
highest for any of the four years was 43 per cent in 1936. 
The proportion of Cr steels (12 and 18%) was 39.2 per 
cent last year with 18.5 per cent constituting “all other Cr 
and Cr-Ni alloys.” 

The data for castings is not officially available but such 
information as is published indicates a healthy growth, the 
output in 1937 of about 7500 gross tons having been more 
than double that of 1934. 

The growth of this industry—one which really had its 
origin only about 25 years ago—is a testimonial to the re- 
sults of research work by metallurgical engineers. It will 
expand even more rapidly with the lowering of the cost 
of production. This may be achieved with the perfection 
of a cheaper low-carbon ferrochromium or success in mak- 
ing these steels in the open-hearth furnace. Direct reduc- 
tion of Cr from its ores is already in use in the electric fur- 
nace process and may be made commercially profitable in 
the open-hearth.—E.F.C. 
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Now you can be sure... 


You can depend on better results in less time when 


your heat treater is guided by the Ryerson alloy data 
charts. These charts show him the exact properties 
of the steel with which he is working and show him 
how to get the desired results. He does not have to 
test. He takes no chances. Spoilage is eliminated and 
a sound dependable job of high accuracy and uni- 
formity is assured. 

In addition to saving in production costs, the 
Kyerson Certified Alloy Plan benefits the Purchasing 
Department, as they can keep a detailed record of the 
exact analysis of every alloy purchased. Thus it is 
possible to duplicate particularly desirable close range 
specifications on repeat orders. 


The Metallurgical Department is benefitted for they 
can call for any reasonable physical requirement and 
be sure the Heat Treater can produce the required 
properties. 

Ryerson Certified Steels also include carbon, tool 
and stainless steels that meet definite quality stand- 
ards. They offer many advantages to steel users. Let 
us send you a booklet which tells the complete story. 


Joseph T. Ryerson & Son, Inc. Plants at: Chicago, 
Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, 
Buffalo, Boston, Philadelphia, Jersey City. 
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Special Ryerson Data Sheets 


While two heats of an alloy steel may be almost identical in chemical 
analysis, one may be much more responsive to heat treatment. For 
this reason, Ryerson data sheets show actual heat treatment results. 

Two types of data sheets are used, one for the carburizing steels 
which gives complete analysis and the results of carburizing tests. 
The other, which is for the higher carbon steels, shows actual 
quenching and drawing results. Both charts are accurate guides 
that help the heat treater save time in securing desired properties. 


STEEL 
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New Equipment and Materials 


New Tempering Pot 


For the tool room and small shop an oil or 
salt bath tempering furnace is still the most 
desirable unit for obtaining quality work and 
therefore the American Gas Furnace Co. pre- 
sents a new design having better imsulation, 
greater ease in controlling, and greater uni- 
formity. The furnace may be used for tem- 











peratures ranging from 400 to 1000°F., salt, of 
course, being used for the higher temperatures. 

An insulating lining reduces the heat storage 
to the point where it is negligible to prevent 
overriding of the temperature. This is espe- 
cially important in oil tempering where, if the 
flash point of the oil is exceeded, a disagreeable 
fre results. A bottom burner of special con- 
struction and top venting gives uniform heat- 
ing. This burner is supplied either to use air 
at 1 lb. per sq. in. pressure and gas at line 
pressure or to operate using low pressure gas 
only with an atmospheric or Bunsen burner as 
specified. The size illustrated has a pot 11 in. 
in dia. by 10% in. deep. A similar furnace 
with a pot 17 in. in dia. by 12% in. deep is 
also furnished. 

These furnaces are equipped with a mesh 
wire basket of suitable size for handling the 
general run of small parts which are tempered 
in them, They are regularly equipped with 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in. wide. 











a mercury thermometer having a scale range 
from 200 to 900°F. with a substantial brass 
casing for protection. When supplied for use 
with tempering salts, a well is furnished to 
prevent the salts from coming in contact with 
the glass tube of the thermometer. As an 
alternative, they are supplied with a_ bulb 
type thermometer or temperature control. 

The gas consumption on these furnaces is 
extremely low, for the No. 4 with 11 in. in dia. 
by 10% in. deep pot being only a maximum of 
60 cu. ft. per hr. of 525 B.t.u. gas and 20 cu. 
ft. per hr. for maintaining a temperature of 
500°F. 


Electric Drying Unit 


Marked improvement has been effected in 
centrifugal drying of metal products and parts 
by a new development in the Mercil type cen- 
trifugal dryer made by the Hanson-Van Winkle- 
Munning Co., Matawan, N. J., manufacturers 
of electroplating equipment and supplies. The 
new construction includes a Garden City blower, 
direct connected to a %-hp. motor. A 6-in. pipe 
line ts welded to 'the cover and extends over to the 
blower to a point where it can swing out in a 
horizontal position. The cover is simply lifted 
and swung out of the way in order to load 
and unload the basket of work. Electric heat- 
ing elements are inserted in the pipe line di 
rectly above the opening in the cover. 

The effect of this combination of Mercil 
Dryer and electric drying unit is to dry a batch 
of 30 to 60 lbs. of small work in 1 or 2 min. 
An interesting feature is the absence of vibra 
tion, even with the loaded baskets spinning at 
600 r.p.m. 





Alloy Pump Parts to 
Resist Corrosion 


The metallurgical laboratory of the Ame: 
ican Manganese Steel Division of The Amer 
ican Brake Shoe & Foundry Co., Chicago 
Heights, Ill., has found that several grades of 
their ‘‘Amsco”’ alloy of Cr-Ni compositions ver) 
successfully resist corrosion when used fo: 
pumps handling corrosive liquids, according t 
a recent report, 





Used extensively for some time on pumps 
handling sulphurous mine water with immunity 
from corrosion, Amsco Alloy is now being ap 
plied to pumps for handling other corrosive 
liquids in chemical plants and processing de- 
partments of industrial plants generally. 

Chemical pump parts of Amsco alloy F-10, 
which contains 26-28% Cr and 10-12% Ni, are 
shown including the pump shell, impeller and 
side plates, 





Single Spindle Precision 
Borer 


An interesting single spindle precision bor- 
ing machine for simultaneous boring of two 
diameters in a differential housing was de- 
veloped recently by the Ex-Cell-O Corp. The 
two diameters forming the seats of the pinion 
shaft bearings had to be in absolute alignment, 
indicating the desirability of simultaneous 
machining, using a single boring bar. 

A difficulty was presented, however, in the 
presence of a shoulder between the two diame- 
ters to be finished, preventing through-feed 
of the bar. 

The precision boring machine, developed 
for this purpose, carries a fixture with a sub- 
slide parallel with the main table slide, the 
design increasing the total stroke for loading 
the part. In addition the fixture also has a 
cross slide which allows the part to be in- 
dexed over after the approach of the fixture to 
the tool, just before the main table-feed is cut 
in so that the front boring tool will clear the 
shoulder between the two diameters to be bored. 
Both slides are operated by hydraulic cylinders, 
controlled through a valve on the front of the 
machine. Tungsten carbide tools are used for 
this operation. 
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Metallizing Gun 


The “Type E Metco Metallizing Gun’’ was 
developed by the Metallizing Eng. Co., New 
York, to meet the constant demand for a faster, 
more reliable and more economical metallizing 
equipment. It has improved spraying charac- 
teristics. Extremely fine coatings are obtained 
at production speeds, and this combined with 
simplified adjustments, permits continuous opera- 
tion with maintained speed and quality. Im- 
proved nozzle and jet construction reduce gas 
consumption and result in the deposit of a 
maximum amount of the metal sprayed, thus 
giving maximum efficiency and economy. Light 
weight (3% lbs.), perfect balance and easy 
hand grip, combine to eliminate operator 





fatigue. A multiple jet turbine makes in- 
stantly available two complete speed ranges, 
which cover all speeds necessary for com- 
mercial metals. Adequate power is available 
without changing gears. Operates equally well 
from acetylene tanks or generators at the maxi- 
mum recommended pressure of 15 lbs. Only 
60 lbs. air pressure is required. The gun 
has been tested and approved by the National 
Board of Fire Underwriters. 

The complete tool is extremely light, weigh- 
ing only 3% Ibs. The gear case is made of 
heat-treated Dowmetal and is completely sealed. 
Simple two-piece case construction combined 
with removable drive gear and roll make the 
unit easy to clean and inspect. Precision ball 
bearings are used throughout. Bearing hous- 
ings constructed of brass are mounted in the 
case. All ports effecting alignment are as- 
sembled with dowel pins or cylindrical fits. 
Alignment is not dependent on threaded sec- 
tions. Worms are cut integral with their 
shafts and are ground after hardening. Wire 
nozzles are of bronze with a hardened, heat- 
proof lining which will not fuse or stick to the 
metal being sprayed. Gas head is made of a 
dense pressure tight bronze, and separated 
completely from the case assembly, eliminating 
any danger of inflammable gases collecting in 
the case. All parts are completely inter- 
changeable, and may be assembled without 
adjustments. 


Z Nickel—A New Alloy 


A new alloy of Ni, which is claimed to 
have the strength of steel, is announced by the 
[International Nickel Co., 67 Wall St., New 
York. It has been given the name of “Z 
Nickel.”” It was developed by the research and 
development department of the company at its 
Huntington, W. Va., plant. <A statement by 
Dr. Paul D. Merica, vice president about the 
alloy is as follows: 

The industrial significance of this new ma- 
terial is that it adds to the corrosion resistance 
and other chemical properties of pure nickel 
the physical and mechanical properties which 
are required in meeting the stresses and strains 
encountered in the high speeds, heavy load3 and 
sudden impacts associated with modern itdus- 
try. 

Two of these properties are strikingly illus- 
trated in the uses to which Z Nickel is already 
being put. When it is remembered that nickel 
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is comparatively soft, the production of cold 
chisels from it by the addition of only 2% of 
alloying material becomes an important metal- 
lurgical achievement. Such chisels are useful 
where non-sparking tools are required and 
where work is being done on corrosion resist- 
ing materials. Again, nickel is too soft for 
spring material, but Z Nickel has the strength 
and fatigue resistance that adapt it to pres- 
sure diaphragms used in automatic controls, as 
well as to springs in installations operating un- 
der corrosive conditions. 

In striving to provide industry with the best 
possible materials for exacting applications, the 
science of metallurgy has approached the prob- 
lem from two different angles. One is that of 
improving the corrosion resistance of the strong 
irons and steels by alloying them. The other 
is that of taking a metal with high resistance 
to corrosion and building up its strength and 
hardness by the addition of alloying elements 
that will improve its physical and mechanical 
properties without impairing its corrosion re 
sistance. Development of Z Nickel is illustra- 
tive of the latter trend. 


Askania Ratio Meter 


An unusual and practical development in in- 
strumentation has been announced by the As- 
kania Regulator Co., 1603 S. Michigan Ave., 
Chicago. It is the new direct reading ‘As- 
kania Ratio Meter.” 

The ratio meter consists of 2 flow metering 
elements, one for air and one for gas. The 
pointers are arranged to cross in the chart area 
so that the intersection of the pointers indi- 
cates the relation between the two flows. As 
long as the pointers cross on the vertical ur 
zero line, it shows that a neutral flame is being 
maintained. If they cross in the area to the 
right, it will show the percentage of excess 
air. Conversely as the pointers cross in the 
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deficiency area, it will show the air deficiency. 

The ratio meter may be used on all types of 
heating equipment whether they are equipped 
with automatic fuel-air ratio control or manually 
operated. It shows at a glance the relation- 
ship between fuel and air. This crossing 
pointer principle may be adapted to other con- 
ditions to show the relationship between two 
variables. Complete information and descrip- 
tive bulletin may be had by writing to the 
company. 


An Odorless Degreasing 
Compound 


“Hydralene,” a new odorless cleaning com- 
pound, is the latest development of The Curran 
Corp., Malden, Mass., manufacturers of “Gunk” 
self-emulsifying degreasing solvent. 

This recent development required several 
years of chemical research before being able 
to introduce commercially a super Gunk which 
is characterized by its entire lack of odor. It 
is soluble in kerosene or other petroleum dis- 
tillates in all proportions without separation or 
losing its homogeneity. 

The well-known standard “Gunk’”’ that is 
now being used commercially is characterized 
by the unmistakable odor of phenol or health 
soap which will be continued as the main prod- 
uct. The new Hydralene Gunk will sell at a 
slight premium and it is especially adapted for 
use by dairy or bakery truck garages where 
the sanitary odor of phenolic Gunk might prove 
to be objectionable. 





Twin Cartridge Respirator 


Willson Products, Inc., 269 Thorn St., 
Reading, Pa., announces a new low-resistance 
““Chemical Cartridge Respirator” especially de- 
signed for plating operations, brazing, paint 
spraying, etc., and for use in light concentra- 
tions of organic vapors and acid | gases. 

This new respirator, which is available in 
either 190 or 100 cc. content, has_ several 
unique and distinctive features. It employs 
two inexpensive replaceable cartridges which 
results in a very low breathing resistance. The 
use of extra large cartridges affords an un- 
usually large degree of protection. Note par- 
ticularly how the new form-fitting rubber face 
piece conforms to the face, out of the way, 
and permits better visibility. Spectacles or 
goggles may be worn with absolute comfort and 
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the entire respirator is so compact that it may 
be worn underneath a welders’ helmet without 
interference. 

Three separate chemical fills are available 
depending upon the use to which the respira- 
tor is to be put. Under no consideration should 
this respirator be worn for protection against 
carbon monoxide or in an atmosphere deficient 
in oxygen. The manufacturer will gladly fur- 
nish complete information, descriptive literature 
and prices upon request, 


Coating-Thickness Gage for 
Curved or Plane Surfaces 


For accurate measurement of thicknesses of 
non-magnetic coatings on iron or steel, the 
new “General Electric Thickness Gage” utilizes 
a spool-like steel head whose two flanges both 
make contacts and assure accurate measurement 
on curved as well as on plane surfaces, Among 
the important applications of the recently de- 
veloped unit are thickness measurements of 
porcelain enamel, which must be carefully 
regulated in order to prevent chipping; paints, 
lacquers, and varnishes for decorative and for 
electrical insulation purposes; paper, cellu- 
loid, mica, imsulating compounds, and photo- 
graphic films, which often are found in large 
sheets and for that reason cannot be measured 
with an ordinary micrometer; and various plat- 
ings on steel or iron. The gage is singularly 
adapted to the automobile industry, where now 
even the curved surfaces of coated parts can be 
checked. 

The original enamel-thickness gage was de- 
signed primarily for use on flat surfaces. Only 
in special cases could it be used accurately on 
curved material, so that with the increasing 
tendency toward curved surfaces on manufac- 
tured products the new gage was developed. 

The new gage can measure, with reasonable 
accuracy, the thickness of a non-magnetic coat- 
ing as thin as 0.0001 in., if the coating has 
been applied to a steel sheet 0.007 in. or more 
in thickness. With coating thicknesses of 0.005 
in. or greater, the unit is accurate to 2 per 
cent. If it is desired to measure the thick- 
nesses of such materials as paper and cellu- 
loid, sheets can be fitted to an iron or steel 
plate for accurate readings. Since the gage 
circuit has been chosen so that the scale is 
spread out at the low points, accuracy of read- 
ings at such points is comparably improved. 
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Cletrac 


The heat treatment of metal 
parts is of primary import- 
ance in the manufacture of 
quality road machinery 
such as Cletrac to withstand 
the racking strains encoun- 
tered in its daily work. The 
Hevi Duty Vertical Retort 
Carburizer shown is used 
by The Cleveland Tractor 
Co. to carburize some of the 
important Cletrac parts. 























Send for 
Bulletin HD 937 
It describes the 
Vertical Retort 
Carburizer. 


An HD 2448 Vertical Retort Carburizer in the plant of The 
Cleveland Tractor Co., Cleveland, Ohio. 
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Furnace Pressure Controller 


The Brown Instrument Co., Philadelphia, 
announces the development of their ‘‘AIR-o- 
LINE Furnace Pressure Controller.” Long 
past its pioneering stage, this instrument is 
applicable for controlling any pressure in the 
range from —5.0 in. H2O to + 5.0 in. H2O. 

The controller is essentially a sensitive, in 
verted-bell type draft indicator combined with 
the well-known Air-o-Line Control Unit. Auto- 
matic reset and fully adjustble throttling range 
prevents the furnace pressure from lining out 





at some point other than the control point and 
eliminates over-correcting and cycling. 

This instrument has consistently held furnace 
pressures within plus or minus 0.002 in. of 
water on a scale span of 0.2 in. of water. 
Not only is it accurate but it is practically 
instantaneous in operation, as the pointer will 
move 10% of the total range in one second, and 
100% of the total range in three seconds. 

The Air-o-Line Furnace Pressure Controller 
is adaptable to installation on all types of 
furnaces, stills, kilns, oven and other similar 
equipment where very low differential or static 
pressure must be maintained. 


High Temperature Fur- 
nace Belt Conveyor 


The Calorizing Co., Pittsburgh, calls atten- 
tion to its new “Furnace Chain Belt Conveyor” 
for which several advantages are claimed. It 
is made of a heat-resisting alloy. The eyes 
form a continuous “piano hinge,” it is stream- 
lined for clean discharge, and has rectangular 
corrugation which is stiffer than ribs. 

Any chain belt conveyor for hardening, an- 
nealing, etc., requires the minimum of labor— 
material may be dumped on and is dumped off 
into a chute to quenching tank or into a box. 
Since return strand is in the furnace, the belt 
cools off very little on the return and the mini- 
mum of heat is required for heating dead load. 

While mesh belts of rolled Cr-Ni alloys have 
been used extensively under 1450 deg. F., 
they are admittedly high in upkeep cost and 
entirely out of the question for heavy loads, 
long lengths and temperatures from 1500 deg. 
to 2000 deg. F. 

The Calorizing company has been -making 
various designs of cast alloy chain belts for 10 
yrs. The present improved design includes 
what has been learned in that time and pre- 
sents great advantages over other makes of 
cast chain belts. 

Other advantages claimed include: Greater 
durability; greater dependability; light weight 
which saves fuel; higher loadings; longer fur- 
naces are possible; clean discharge; reliable 
metals and low first cost. 
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Cobalt Blue Glass for 
Open-Hearth Operators 


Development for the first time of a standard 
ized ground and polished cobalt blue glass to 
view open-hearth furnace operations is an- 
nounced by H. R. Moulton, assistant research 
director of the American Optical Co., South 
bridge, Mass. This improved glass, he claims, 
materially reduces eyestrain of steel workers and 
assists in the production of a superior quality 
of steel. 

The new glass can be ground and polished 
to standard thicknesses, a refinement which re- 
duces eyestrain. Heretofore, it is explained, 
glass of this nature was used in drawn or 
blown form, having numerous surface irregu- 
larities injurious to vision. The glass was de- 
veloped as an answer to complaints of open- 
hearth furnace operators who previously had ex- 
perienced great difficulty in duplicating cobalt 
blue glass of the shade and color they were ac- 
customed to using. 

Now available in 8 standard shades, the glass 
is used by furnace operators as a visual means 
of determining temperatures and conditions of 
melts where heat-measuring instruments such 
as thermocouples and pyrometers are not prac- 
tical. The glass, it is stated, assists in this visual 
control as follows: 


1. As it transmits extreme blues and reds, a 
slight change in temperature which shifts the 
color temperature of the furnace and materials 
becomes readily noticeable. 2. The opacity of 
cobalt blue glass in the yellow region of the 
spectrum removes the yellow flare from feldspar 
and other fluxes and gives a clear view of the 
furnace and its contents. 3. Working of fur- 
nace and interaction of refining ingredients can 
be readily studied and controlled by observa 
tions made through this glass, due to tempera- 
ture and radiation characteristics of slag and 
metal. 


A “Pinhole Detector’’ for 
Finding Flaws in 
Steel Strip 


Not needles in haystacks, but “‘pinholes’’ on 
speeding steel strip can be found with a con- 
trol device recently developed by the General 
Electric Co., Schenectady, N. Y. A simplified 
model of this device, featured at the com- 
pany’s exhibit at the Iron and Steel Exposition 
in Cleveland, Sept. 27 to 30, actually examines, 
photoelectrically, a continuous steel strip which 
is running at a speed as high as 600 ft. per 
min. The steel used in the exhibit contains 
“pinholes” such as those found in ordinary 
production, and when one of these flaws passes 
through the “scanning head” of the photo- 
electric detector, it goes into action and auto- 
matically stops the entire apparatus. The ex- 
hibit model merely indicates the device's 
ability to detect pinholes in swiftly moving 
steel; in actual steel-mill operation the unit 
not only detects the holes but also throws out 
the faulty sections. 


Recently a complete installation of this de- 
vice was put into operation at the Sparrows 
Point, Md., plant of the Bethlehem Steel Co., 
at whose suggestion the equipment was de- 
veloped. Here 36-in.-wide steel strip comes off 
the uncoiler and passes through the trimmer 
at a speed sometimes reaching 900 ft. per. min. 
Just before the strip enters the leveller rolls, 
it passes through the slotted scanner head. 
Light projected upward from bulbs in the lower 
segment of the head, below the slot, passes 
through the pin-holes if they are present and 
operates photoelectric tubes in the upper half 
of the head. In turn these tubes, through an 
amplifier, operate a diverter mechanism which 
causes the faulty sections to be dropped out of 
the production line. After passing through the 
head, the strip continues through the leveller 
rolls and the shear before arriving at the diver- 
ter. Since the speed of the process is not 
constant, an ingenious self-adjusting timing 
device is used to assure the diversion of the 
faulty sheets, which are not dropped out until 
they have progressed through the levelling and 
shearing operations, a distauce of perhaps 10 ft. 


Portable Indicating 
Pyrometer 


Convenient and easy to use, the new portable 
indicating potentiometer pyrometer announced 
by The Foxboro Co., Foxboro, Mass., is claimed 
to fill the distinct need for an instrument of 
this type. Built primarily for temperature 
measurements where a permanent installation is 
not required, this meter is also useful for test- 
ing and standardizing service instruments and 
thermocouples, for exploratory work, and as a 
spare instrument. 





An open, legible temperature scale, 17-in. i: 
length, makes it possible to obtain readings to 
very close limits. ‘Double range instruments 
have two scales, both of which may be for tem 
perature, and for the same or different thermo- 
couples. Each scale may be calibrated for 
millivoltage, or one for millivoltage and one for 
temperature. Single range instruments are 
equipped with one scale, either for temperature 
or millivoltage. Increased mechanical sensitivity 
is inherent in the vernier, assuring precise bal- 
ancing by the vernier-type dial. The pyrometer 
operates either horizontally or vertically with 
equal accuracy. 

Accurate and automatic compensation fot 
cold-junction errors due to ambient temperature 
changes is provided simply by use of a cold- 
junction compensator coil. By reversing the 
coil, the meter can be used as a source of emf., 
or for checking the calibration of other instru- 
ments. 

The vernier-type rheostat enables the opera- 
tor to standardize the circuit quickly and pre 
cisely. Made with Pt-Ir contact points, the 
standardizing rheostat and the slide wire con- 
tact offer considerable resistance to corrosion 
and wear. 


Inkless-Type Recording 
Instrument 


A mechanism using a typewriter ribbon as 
the marking medium has been announced by 
the General Electric Co., Schenectady, N. Y., 
as an addition to the line of recording instru- 
ments employing the conventional inking sys- 
tem. The development eliminates such hazards 
as spillage, evaporation, freezing, and clogging 
of pens. Additional advantages include the 
maximum reliability over a wide temperature 
range, high accuracy since pen-to-paper fric- 
tion is reduced, and low service maintenance. 

Improved reliability of the new unit is as- 
sured by the elimination of ordinary ink, which 
is subject to freezing, spillage and evaporation. 
Further, constant actuation of the stylus elimi- 
nates friction between pen and paper and as- 
sures highest responsiveness to minute changes 
in the quantity being measured. Fluctuating 
loads can cause no blotting or flooding of ink 
and, at a chart speed of 1 in. per hr. continu- 
ous operation for a month without attention is 
assured. Successful operation is obtained at 
temperatures as low as—10 deg. F. 

The stylus, striking the ribbon 4 times per 
sec., forms a continuous record at all standard 
chart speeds of “‘inches per minute” and “inches 
per hour.” For fast indications the recording 
line will be somewhat lighter but clearly legi- 
ble; and at extremely fast surges a series of 
dots will be obtained. This is an advantage 
since, by counting the dots, the duration of the 
surge can’ be determined. 
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Jel CORRECT BALANCE FORGING STEEL 


offers you these profit-making advantages 


LOW OPERATING COSTS «+ BETTER QUALITY PARTS 
COMPLETE CUSTOMER SATISFACTION 


J& L “Correct Balance” Forging Steel gives you a four-way 
ad\ antage—great forgeability —excellent heat-treating qualities 
—iigh machinability—a strong durable 

finished part. Having all of these most de- 

sirable properties in perfect balance, J & L 

Forging Steel is sure to give you best results 

in \our manufacturing operations. 

The dependable performance of J & L 
“Correct Balance” Forging Steel is due to its 
uniform high quality which results from the 
painstaking care used in its manufacture. 

Whether your needs are for lightweight forgings of great 
strength or for rugged forgings for heavy-duty purposes—you, 
like many others, will find that J & L “Correct Balance” Forg- 
ing Steel points the way to greater economies and increased 
profits that result from lower operating costs, greater work- 


ability and better finished parts. J & L metallurgists will be 


glad to tell you how J & L Forging Steel can best be applied 


to your individual production requirements. 











Typical forgings made of J & L 
“Correct Balance” Forging Steel. 


é STEEL 


If you haven’t a copy of this bul- 
letin “Consistent Profits for the 
Forge Shop”, write for one today. 
No obligation, of course. eam inns 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL Works 
PITTSBURGH. PENNSYLVANIA 


MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850 






































Variable Velocity Impact 
Tester 


Recent very careful tests have established 
the fact that velocity of testing is an important 
factor that must be considered if the true 
dynamic properties of materials are to be de- 
termined. Because this is so particularly true 
of impact tests, the Riehle Testing Machine 
Division of American Machine and Metals, Inc., 
East Moline, Ill, have developed a new type 
of variable velocity impact tester, which is 
known as the Riehle “VV” Variable Velocity 
Impact Tester. The energy value determined 
from the VV tester equals exactly the energy 
obtained from the Charpy type tester provided 
the velocity, geometry of the test specimen, and 














the material and condition are the same in 
both tests. 

It is believed that this is the first time such 
a correlation between two different impact 
testers has been obtained. Also, as the impact 
velocity is raised, a “transition velocity’ is 
reached; at all velocities under this transition 
point the energy values and ductility are the 
same as obtained from the static test. At 
velocities above the transition point, however, 
the energy values decrease, accompanied at the 
same time by an increase in both elongation 
and reduction of area. 

The machine developed to carry on this work 
and now commercially available for the first 
time is shown in the illustration. In principle 
it consists of two entirely separate and dis- 
tinct parts: The pendulum as a means for 
measuring the energy required to rupture the 
test specimen, and the rotatable wheel and re- 
lated parts which serve to develop the neces- 
sary kinetic energy and velocity. These two 
systems have no inter-connection or effect on 
each other except through the test specimen 
during the process of rupture. 

The pendulum, which acts as the energy 
measuring system, is normally at rest, and 
moves only as a result of the impulse im- 
parted to it through the test specimen. All 
other parts of the machine including the wheel, 
horns, tup, etc., act merely to develop and 
transmit energy to the free end of the speci- 
men. 

The wheel, mounted on a hollow shaft, en- 
closes retractible horns and balancing counter- 
weight positioned diametrically opposite, which 
revolve outward on pins attached to the wheel. 
The horns and counterweight are held in the 
retractible position by an internal mechanism 
and controlled through the hollow shaft by an 
external tripping device, which at any desired 
velocity operates to release the horns and coun- 
terweight permitting them to revolve outward 
due to centrifugal force. 

In operation, the test specimens and tup are 
attached to the pendulum, and with the horns 
and counterweight retracted, the wheel is 
brought up to speed by means of a 15 h.p. mo- 
tor. At the desired velocity, measured by 
means of a tachometer, the external mechanism 
is tripped, releasing the horns which revolve 
outward due to centrifugal force, striking the 
tup and thereby rupturing the test specimen. 
The angular movement produced in the pendu- 
lum is recorded on a special indicating gage, 
actuated by the rise of an eccentric cam at- 
tached to ome side of the pendulum, this 
gage being graduated to read directly the value 
of (1—cos @). 

The pendulum on the VV tester does not 
measure the energy of rupture in the same 
manner as the pendulum of the Charpy or Ized 
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impact machines. In the latter the energy 
of rupture is determined by the difference in 
energy in the pendulum before and after rup- 
ture. In the VV machine several times the 
energy required to break the specimen is stored 
in the rotating body. During rupture of the 
specimen, energy is removed from this source. 
The resistance to rupture manifested by the 
test specimen acts as a variable force on the 
rotating body and simultaneously on the pen- 
dulum for a time equal to the time of rupture. 
The pendulum, therefore, receives an impulse 
which is a force acting during a period of time. 
However, the force is a function solely of the 
properties of the material and the period of 
time is solely a function of the elongation of 
the specimen and the velocity of rupture. 

The mechanics of the machine is therefore 
such that, from a correct application of the 
theories of conservation of momentum and the 
conservation of energy, an energy formula may 
be derived involving only the constant of the 
machine, the ‘striking velocity and the angular 
swing of the pendulum. 


A Cleaner for Sheets 


The Porcelain Enamel & Mfg. Co., Balti- 
more, Md., recently released to the porcelain 
enamel industry a new “Pemco Cleaner.” This 
cleaner is claimed of the highest quality and 
is sold at a low price. Aside from this, it is 
shipped in heavy, serviceable steel drums 
which when they have served their purpose, can 
be used to advantage. 

Pemco Cleaner cleans most mineral or vege- 
table oils from sheet iron commonly used for 
stamping or drawing operations. It cleans well 
because its action soapifies and emulsifies. It 
is pre-combined and contains no free resin or 
any other ingredients which depend on high 
temperature reactions in the cleaner tank to 
effect perfect cleaning combination. All the 
components are soluble in warm water, assur- 
ing freedom from any adhesive, free-floating 
particles in the cleaner bath, which later adhere 
to pickled ware. 

Each drum of the cleaner contains a package 
of starter. This starter is a special compound 
developed after years of research. It makes 
the cleaning action of a new batch of cleaner 
100 per cent efficient immediately. 


“Pemco Unifier’’ a New 
DeOpacifying Agent 


The Porcelain Enamel & Mfg. Co., Balti- 
more, Md., recently developed a new deopaci- 
fying agent known as “‘Pemco Unified.” It is 
claimed to correct the color of second and third 
coat enamel, thereby giving a perfect match 
in reworks—free of a specky finish. 


Torsion Spring Winding 
Machine 


The Torrington Mfg. Co. of Torrington, 
Conn., which recently announced an improved 
and modern line of segment and clutch type 
spring coilers, has now added to its line a 
“Torsion Spring Windimg Machine” for which 
the manufacturer claims greatly increased ac- 
curacy and speed in the production of torsion 
springs wiih complicated end forms either on 
one or both ends of springs. Incorporated in 
these mew torsion machines are the following 
exclusive features: 

1. Ample time for forming under a new pat- 
ented principle; 2. Provision for mounting 
tools to form either or both ends of springs. 
3. Spindle in horizontal plane; 4. Readily ac- 
cessible forming tools; 5. Quick adjustment of 
feed, number of coils, pitch, spindle stop, arbors 
and cams; 6. Timken bearing equipped; 7. 
Spindle gears runing in oil bath, and 8. Either 
slide or roll wire feed for effecting greater ac- 
curacy of first ends of springs. 

The line includes machines in three sizes 
covering a range from 0.008 to 0.135 in. dia. 
wire. The company is prepared to supply all 
necessary tooling and attachments for any re- 
quirements within the range of these machines. 


Engine Driven Welder 


A new welding unit for field and rural serv- 
ice where power supply is not available has 
been designed by Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. This “FlexArc 
Model SFA” 200-ampere gas engine driven 
welder is completely equipped with governor, 
hydraulic idling device, current indicator, 
polarity reversing switch, oil filter and is 
equipped for battery starting. It is notable 
for its lighter weight and compact size. No 
meters, rheostats, reactors or other gadgets 
which require frequent maintenance are used. 

This welding generator varies the current 
output by means of a magnetic shunt in the 
armature reaction flux path. The current out- 
put adjustment is mechanical. A handwheel 





on the side of the generator is turned for ad- 
justment to any desired current setting which is 
easily and clearly read on a calibrated dial 
mounted behind a glass window inside the 
generator frame. 

The power unit, a model T50 Chrysler in 
dustrial engine, is exceptionally reliable and 
economic. Its fuel consumption is only 2 gal. 
per hr. when the set is operated continuously 
on a 200-ampere load. A down draft carburetor 
provides power with greatest economy under 
insure permanent crankshaft alignment and 
varying load conditions. Four main bearings 
insure permanent crankshaft alignment and 
eliminate vibration. Ample cooling capacity is 
provided by a sturdy radiator of standard con 
struction. 


Furnace Domes of 
Heat Resisting Alloy 


Concave plates with the “‘swiss cheese”’ effect, 
as illustrated, are perforated domes for a var 
nish heating-pot furnace; another successfu 
application of heat and corrosion resistant 
“Amsco Alloy,” made by the American Manga 
nese Steel Div. of the American Brake Shoe & 
Foundry Co., Chicago. 

These new domes are used instead of the 
usual refractory over the flue of the furnace 
which burn heavy oil with a considerable sul 
phur content. While flames do not contact 
the dome, it must nevertheless withstand tem 
peratures up to 2000° F. and also the corrosive 
action of sulphurous gases. Additionally, these 
Amsco Alloy. domes successfully resist the 
stresses set up by alternate heating and cool 
ing during the varnish processing cycle. 

These new domes have overcome the diffi- 
culties experienced with ordinary refractories 
which disintegrate and fall into the combustion 
chamber. 

Amsco Alloy is made in 6 compositions con 
taining varying amounts of Cr and Ni, each 
adapted to meet varying heat and corrosion 
conditions. These domes are made of Alloy 
F-10 containing 26-28% Cr and 10-12% Ni. 
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BUILT BY ROCKWELL— 
INSULATED BY ARMSTRONG 





























Y means of Armstrong’s Insu- 
lating Fire Brick, W. S. Rock- 
well Co. has assured high insulating 
efficiency in the above furnaces. 
Use of Armstrong’s Brick permits 
thinner furnace walls and conse- 
quently larger hearth area. Their 
high crushing strength makes them 
especially adaptable for flat or 


... these modern 


furnaces assure 


high efficiency, 


low fuel costs. 
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sprung arch work. And their low 
heat capacity causes furnaces to 
come to temperature quickly with 
uniform temperatures throughout. 

For samples and complete infor- 
mation, write today to Armstrong 
Cork Company, Building 
Materials Div., 982 Con- 
cord Street, Lancaster, Pa. 





Armstrong’’s 
HIGH TEMPERATURE INSULATION 


Protecting Furnace 
Roof Temperatures 


Remarkable progress has been made in pro- 
tecting furnace roofs from overheating, since 
Rayotube detectors were first applied to the 
job. Rayotube can now be sighted through a 
hole in the backwall directly on the inside of 
the roof—or, as originally, downward on a 








target-brick cemented into the roof. To in- 
dicate and record roof temperature, and to 
guard automatically against burnout, either a 
strip-chart or a round-chart Micromax con- 
troller is now being used. And in some mills, 
this equipment is even holding the furnace auto- 
matically at specified working temperature. 

So that anyone interested may have informa- 
tion regarding these new developments, the 
Leeds & Northrup Co., Philadelphia, has issued 
a revised edition of its bulletin ‘‘Temperature 
Limit Control for Furnace Roofs.” For a copy 
simply address the company at 4934 Stenton 
Avenue, Philadelphia, Pennsylvania, and ask 
for Bulletin N-33B-600B. 


Lew-Cost Resistance 
Weiding Process 


Engineers of the General Electric Co. have 
developed a low-cost resistance welding proces 
of an electronic type to replace expensiv: 
soldering operations in the manufacture o 
such devices as radio sets, watches, smal 
meters, industrial control devices, railway sig 
nal equipment, and business machines. 

A current of several thousand amperes flow 
in the secondary circuit of the welder for 
half-cycle which is precisely timed by an Igni 
tron tube and its associated control circuit 
This control circuit includes a dial for regulat 
ing the heat by the phase-shifting method. Th 
amount of heat is accurately determined by th 
duration of current flow; maximum heat is ol 
tained with a current duration of slightly mor: 
than 1/120 of a second. The welding trans 
former and its associated equipment are suit 
ably enclosed. 

On other electrical devices, as well as o' 
ratio sets, tongs are used with the equipment 
in the welding of solid or stranded wires to 
terminals. Likewise, a suitable bench welder 
can be utilized to weld small studs (.010 in 
to .050 in dia.) to flat surfaces with little or 
no marking on the opposite side of the sheet 
of metal. Similar equipment is suitable for the 
spot-welding of thin sheets of various alloys 
with little or no oxidation or discoloration. 


A Recirculating Air Heater 
Type Continuous Furnace 


A new furnace development is offered by the 
Carl-Mayer Corp., 3030 Euclid Ave., Cleveland, 
for tempering and annealing at 1200 deg. F. It 
is a recirculating air heater type continuous 
furnace which replaces the rotary hearth 
method. Its unique features are pointed to as: 
(1) Use of the air heater principle actually 
at 1200 deg. F. (2) Fast circulating cycle—20 
min. (3) Capacity upwards of 1000 lbs. per hr. 
(4) Heats small and large items with equal 
facility. (5) Uniformity plus or minus 2% 
deg. F. A furnace of this type was recently 
completed for the Timken Roller Bearing Co., 
Canton, Ohio, for tempering bearing races at 
1200 deg. F., replacing the rotary hearth 
method. 
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Highlights 


WRITTEN BY THE ABSTRACT SECTION 
EDITORS AND THE EDITORIAL STAFF 


Do you want to know what metallurgical engineers are saying, the world over? 
Look in the Current Metallurgical Abstracts. Here are some of the points cov- 
ered by authors whose articles are abstracted in this issue. 





Machinability and Hardness 


According to a German writer, Reichel 
(page MA 706 L 2) there is no interrela- 
tion between hardness and machinability. 
Machinability is not a well-defined physical 
property. An interesting conclusion is that 
the temperature of the cutting tool can be 
considered as a measure of machinability. 
A new testing method, ‘Double-steel 
method,” 1s discussed.—E.F.C. 


Dust Control in Metal Finishing 


Because of the generally more enlight- 
ened attitude of industry toward the dust- 
hazard problem, and therefore the increas- 
in concern of metallurgical engineers with 
dust removal during metal-handling opera- 
tions, an article by Page (page MA 719 
L i) on this subject is timely. Procedures 
fo combating a variety of dust problems 
1c discussed.—F.P.P. 


Deculphurizing lron 


ecause of the rather remarkable results 
+ n the use of soda ash at Corby, England, 

discussion by Evans (page MA 701 L 

on desulphurizing pig iron has added 

rest. To effectively remove S from 

n, proper equipment for mixing the iron 
ud desulphurizer is essential. With NaOH 
up to 85 per cent of the S can be removed 
with the maximum for soda ash at about 
70 per cent. Cost of reducing 0.070 per 
cent § to 0.035 per cent S, with proper lay- 
out should not exceed 30 cents per ton; 
down to 0.021 per cent S, about 60 cents. 
—-E.F.C, 
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Spectrographic Analysis 


Articles on spectrographic analysis of 
metals and alloys continue to flow from 
authors’ pens at a steady rate. This month 
brings three: one by Balz (page MA 720 
R 4) on Al-Mg alloys; another by Jolibois 
(page MA 723 R 6) on electrolyte effects 
in liquid spark gap spectrography; and a 
third by Kiess (page MA 723 R 9) survey- 
ing the Si spectrum.—F.P.P. 


New Tools in Use 


_ Scattered through this month's abstracts 
is evidence that the newer tools of research 
are being utilized. For example, Forter and 
Wilson (page MA 725 L 3) use polarized 
light in microscopy. Kluge (page MA 725 
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R 3) and Plessing (page MA 726 L 9) 
apply electron diffraction, Johnson (page 
MA 726 L 7) and Burgers (page MA 725 
R 5) apply the electron microscope and 
Wiley (page MA 730 L 9) applies statis- 
tical methods to the drawing of specifica- 
tions.—H.W.G. 


Corrosion 


J. L. G.’s interpolated chuckle (page MA 
735 R 3) reminds us that in Scott Ewing's 
new book on soil corrosion and pipe line 
protection, he advances as the main reason 
for the corrosion resistance of some wrought 
irons to some soils, the phosphorus content 
of the ferrite, not the presence of slag.— 
H.W.G. 


Descaling Before Painting 


From the English exposure tests it is con- 
cluded by Hudson (page MA 736 L 6) 
that descaling of steel prior to painting is 
very advantageous. Benedicks (page MA 
735 L 3) comes to the same conclusion, 
and Hudson and Banfield (page MA 735 
L 7) reiterate it on the basis of still other 
service tests—H.W.G. 


Ersatz 


The German orgy of replacement of al- 
loys containing metals that have to come 
from foreign sources by domestic materials, 
develops some flat failures according to 
Ellrich (page MA 732 R 6).—H.WG. 


Fatigue of Metals 


A summary of the present-day knowledge 
of fatigue of steel by Blaine B. Westcott 
(page MA 724 R 10) of the technical staff 
of the Gulf Research and Development Co. 
of Pittsburgh appears in “Mechanical Engi- 
neering.’ This is an excellent summary, 
and new facts in this field are coming to 
light rapidly enough to make frequent sum- 
maries worth while. This is an excellent 
article for the reading of an engineer who 
is familiar with the conventional methods 
of computing stresses, strains and strengths 
to give him an introduction to the field 
of fatigue of metals in which many of 
these conventional methods have to be dis- 
carded or modified. This article will give 
him some information and “guide post” 
references for further study to such prob- 
lems as strain hardening, age hardening, 
damping capacities of metals and its signif- 
cance, grain size and corrosion-fatigue. All 
these are important factors which have 
found no well-defined place in the conven- 
tional textbook on strength of materials — 
H.F.M. 


Plastic Metallographic Mounting 


Synthetic resins suitable for mounting 
metallographic specimens are enumerated 
by Wyman (page MA 726 L 6), together 
with recommended molding practice. This 
brief discussion should be of considerable 
help to the reader who has not yet settled 
upon a pet mounting material —J.S.M. 


Innovations in Rolling Mills 


A German mill (page MA 706 R 3) 
which simultaneously permits the rolling 
of hoop and wire, or a strip and small sec- 
tions, or of small sections and wire, is 
described. The mill is composed of a 
roughing, an intermediate and a finishing 
mill for selective rolling. Other unusual 
mills are mentioned.—E. F. C. 


Copper-Base Permanent Magnet Alloys 


Dannohl and Neumann (page MA 731 
L 9) report some interesting magnetic 
properties for a series of Co-Cu-Ni alloys. 
The maximum coercive force (apparently 
1,000 oersteds) was possessed by an alloy 
of 60% Cu, 20% Co and 20% Ni; BHmax 
of 1,000,000 was found in an alloy of 41% 
Co, 35% Cu and 24% Ni.—F.P.P. 


Cupping Tests 


Thumbs are officially turned down on the 
use of cupping tests in specifications (page 
MA 720 R 3).—H.W.G. 


An Oddity 


The suggestion is made to use an ‘‘oaken 
block of known Brinell hardness” in a 
jerkwater hardness test for Al (page MA 
720 L 3). —H.W.G. 


Fe-Al-C 


According to Léhberg and Schmidt (page 
MA 727 R 7) addition of Al to Fe-C alloys 
may result in formation of a ternary car- 
bide—in opposition to the usual ideas that 
Al is all in the ferrite —H.W.G. 


Moisture in Furnace Gases 


Laing and Rolfe ( page MA 704 R 5) 
present interesting dope on the effect of 
moisture in the furnace gases upon segrega- 
tion of Sn in bronze—H.W.G. 
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HESE gears—these particular 14 gears—all die 
cast in ZINC ALLOY—came out of the metal 
working lathe here pictured. And this lathe—this par- 
ticular lathe—was the very first one turned out by a 
prominent manufacturer over 6 years ago. Ever since 
then the machine has been hard at work without parts 
replacement. In the words of its maker, “It had a ter- 
rific amount of use before we finally took it back to 
check.” Yet, look at the gears. They’re as good as new! 
Here’s convincing evidence concerning the wear re- 
sistance—the lasting characteristics—of the ZINC Die 
Casting Alloys. Gear teeth have to be accurate—and 
stay that way. They mustn’t weaken and they mustn’t 
wear. Their job is to transmit power—smoothly, posi- 





WEAR RESISTANCE 


HOURS AT HARD LABOR 
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tively, reliably—month after month and year after year. 
When the proper alloy is used, ZINC Alloy Die Cast 
parts live up to such strict requirements. They retain 
their properties with time and service. They stay strong 
and accurate. And you don’t have to figure on expensive 
machining and finishing operations. The way ZINC 
Alloy parts are cast is the way they are used—and the 
way they stay. 
Somewhere in your product there’s 
very likely a part that would be better 
made in ZINC Alloy. Consult a com- 
mercial die caster—or write to The 
New Jersey Zinc Company, 160 Front 
Street, New York City. 


he Research was done, the Alloys were developed, and most Die Castings are specified with 
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EDITORIAL 


A Contribution to Preparedness 


Under date of Nov. 9, 1938, the New York Times edi- 
torializes about ‘‘Steam in the Navy,” commenting upon op- 
position alleged to have developed within the Navy to 
battleship boilers designed to operate at 850 deg. F., 600 
lb. pressure. The opposition is said to be based on the 
argument that metallurgical practice is not equal to the 
task of coping with high temperatures and pressures. ‘‘For- 
tunately,” the editorial states, ‘‘the progressives in the Navy 
seem to have prevailed.” 

In justification for the progressive view the editorial cites 
land power house experience, petroleum refining, and 10 
ycars of actual marine experience with boilers operating in 
vessels at 850 deg., 1200 lb. pressure and states that some 
German destroyers have boilers so operating. The edi- 
torial doesn’t say so, but the Japanese Navy was one of the 
nest to order copies of the compilation of “Creep Test 
i)ata,”” recently published jointly by the A.S.T.M. and 
\.S.M.E. 

The value of data that put high temperature design on 
. more secure basis is evident from the final paragraph of 
the editorial, which points out that high temperatures and 
pressures mean weight-saving in equipment, water and fuel, 
and that our own warships need a cruising radius far in 
excess of their European counterparts in order to match gun 
with gun, armor with armor. So, it concludes, the Navy 
will have to make up its minds whether it wants to carry 
guns and armor or water and fuel. 

Since superior force is evidently the thing required to 
cutb Hitler's hopes of making the world unsafe for de- 
mocracies, the metallurgical engineers that have prepared 
the ground for the design of better boilers may have had a 


hand in overawing the trouble makers of the world. 
—H.W.G. 


Gray Iron Data 


Commendable and reassuring indeed is the announce- 
ment that a critical study of the world’s technical literature 
on the properties of gray iron has been inaugurated. It is 
sponsored by the Gray Iron Founders’ Society and has been 
started at Battelle Memorial Institute. 

The necessity for such a study was brought to the atten- 
tion of the sponsor by its experience in contacting both the 
gtay iron industry and the users. The following points 
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were brought out: Extensive progress in producing quality 
irons ; lack of easily accessible data on much of the progress; 
buyers and users of gray iron too little conversant with the 
progress in the industry; unwarranted restrictions in the use 
of gray iron because of such ignorance, and even the aban- 
doning of its use by designers and engineers; lack of rec- 
ognized data to combat adverse advertising by competitors, 
and so on. 

To meet this rather inexcusable and unusual situation 
the Society arranged with Battelle to make the study. With- 
out doubt there are many valuable data on the engineering 
properties of the gray iron of today, many of these in wide- 
ly scattered and more or less inaccessible places, so that the 
wise selection of data which are the most reliable and use- 
ful will be a distinctive service to engineers, foundry men 
and buyers. Thus a specially valuable and difficult work 
has been undertaken.—E. F. C. 


What Better Name? 


Some of the comments that have reached us concerning 
our editorial ““An Engineer Matures’ in the October issue 
indicate a misunderstanding by some readers as to what we 
mean by the metallurgical engineer. One such reader, for 
example, writes that it is deplorable that an editorial in this 
magazine should attempt to elevate men without technical 
training to a position of professional or industrial im- 
portance equal to that of the technically trained engineer. 
If he thinks that is what we are trying to do, others may 
also have the same impression, so we hasten to explain that 
we are not, as he puts it, ‘making a sanitary engineer out 
of a street-cleaner.” 

Borrowing his analogy for the moment, there are very 
few ‘“‘street-cleaners” among the readers of METALS AND 
ALLoys; the editorial policy of this magazine has always 
been so cast that only men who actually function as engi- 
neers would find it of interest or use. The editorial in the 
October issue stated specifically that the type of man we 
have in mind as the ‘‘metallurgical engineer” is represented 
by about 9 out of 10 of our own readers. Therefore, it 
should be clear that the man whose importance we are tty- 
ing to bring out is our typical reader—already an engineer 
—and that we are not trying to place the label “engineer” 
on a man not worthy of it. However, we don’t care how 
he got his technical training. 

We have also been accused of presuming unduly in “'pass- 
ing out’ possibly unwanted titles to such a large group. 
We are most certainly not a degree-granting body, but we 
can and should express a terminology that is naturally de- 
veloping itself and that is related to a significant trend 
of great industrial importance—the emergence of this new, 
characteristically different type of engineering. It is so 
young that few of the men engaged in it have college de- 
grees in ‘metallurgical engineering’; some of them have 
no college degrees at all. But they are all engineers, not 
because we arbitrarily call them that, but because they are 
performing functions that in other, better established fields, 
have always been accepted as and generally termed, engi- 
neering functions, irrespective of what degree, if any, those 
who perform them may have. Men who are consulted on, 
or control directly, the selection of methods, equipment and 
materials in industry are, in common terminology, engi- 


(Continued on page 349) 
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New Equipment and Materials 


Duradiant Burners 


The Selas Co., Philadelphia, makers of in 
justrial gas equipment, offers ‘‘Selas Duradiant 
Burners” for industrial furnaces for heating 
processes, The application is based on four 
principal claimed advantages: (1) Uniformity 
of heat distribution, (2) simplified furnace 
construction, (3) better atmosphere control 
and (4) operating economy. 

A Selas Duradiant Burner is designed to 
supply radiant heat in a high proportion of 
the total heat produced by the burner. Es- 
sentially, the burner is a radiating surface. 
The design provides that combustion is com- 
pleted within the burner-cavity and that the 





radiation resulting from the incandescence of 
the burner-cavity is thoroughly distributed. 
Che total effect of Duradiant heat distribution 
and of Duradiant combustion, together with 
rapid penetration by radiant heat, is to permit 
substantial reduction in furnace requirements 
for combustion space. 

Reduction in heating space is claimed to 
provide operating economies. In some furnace 
installations there has been 40 per cent less 
brick to heat, with consequent reduction in 
radiation losses and in fuel requirements and 
a shortening of time for bringing the furnace 
to temperature. 

The value of empioying an incandescent sur- 
face is said to be not only in the high rate 
of radiation which incandescence assures. Of 
essential importance is the ability of the heated 
surface to maintain ignition and to assist in 
combustion. Duradiant design arranges the 
burner-cavity around the burner-tip in a man- 
ner that assures ignition whether the fuel sup- 
ply is reduced to an extremely small flow or 
increased to a high rate of flow. The ability 
of Duradiant burners to remain ignited with 
a wide variation in the rate of fuel supply is 
an important safety feature. 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this deparimeni. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in. wide. 











A gas mixture introduced into a Selas Du 
radiant Burner is pointed to as meeting con- 
ditions essential to proper combustion. The 
fuel enters through a multiplicity of jets, the 
channels being formed by narrow grooves in 
the burner-tip surrounded by the cylindrical 
opening in the refractory cavity. Ignited with- 
in the refractory burner-cavity, the gases tra- 
verse a heated surface which causes rapid and 
thorough burning. Only the edge of each 
flame sweeps along the heated surface. The 
fact that the inner cone does not touch the 
refractory accounts for uniform incandescence. 

Duradiant Burners are normally mounted 
with supporting refractory collars. Fastened 
to a metal base, the burner assembly fits with- 
in a burner block. The assembly with the 
block is inserted into the furnace wall from 
the outside of the furnace shell, and the base 
bolted directly to the shell. The burner as- 
sembly is pre-molded to taper into the block, 
assuring easy withdrawal for inspection. Fur- 
nace structures are simplified by the absence 
of piers for hearth-firing. Brick work is sim- 
plified by the use of burner blocks pre-molded 
to normal brick opening. 





Mammoth Unit Heater 


Many industrial plants such as large fac- 
tories, steel mills, finishing mills, assembly 
plants, large foundries, etc:, have not only 
large floor areas but extremely high ceilings. To 
properly heat these plants requires a unit that 
will deliver the air at a high velocity and at a 
high temperature. 

To take care of requirements such as the 
above, Surface Combustion Corp., Toledo, 
Ohio, has announced their “‘Model F1250 SC’ 
gas-fired unit heater for operating on manu 
factured, natural, Butane, or propane gas. The 
unit has an input capacity of 1,250,000 Btu's 





per hr. and an output of 1,000,000 Btu’s. Air 
delivery is 10,000 c.f.m. with an average tem 
perature rise of 125°F. Air velocity is ap 
proximately 2500 ft. per min. making possible 
a throw of approximately 175 ft. with an out- 
let temperature of 175 to 185°. 

The unit is of the floor type design, 3 ft. in 
width and 10 ft. 9 in. in length. This un- 
usually small width makes it practical to in 
stall the heater next to a wall or between 
columns without taking up any large amount 
of productive floor space. The unit is 8 ft. 3 
in. high. The net weight is 5,200 lbs. With 
the exception of the controls being boxed sepa- 
rately, the unit is shipped completely assembled. 

This new unit is equipped with four air out- 
lets, each of which is equipped with horizontal 
louvres of the adjustable type. Each outlet is 
located on top of the heater and can be ro- 
tated throughout a complete circle permitting 
discharge of the air in any desired direction. 
If desired, duct work may be attached to the 
outlets. Air is circulated by two large fans. 
A third fan for delivering air to the burner is 
mounted on the common fan shaft, which is 
driven by a 7% horsepower motor. A descrip- 
tive bulletin is available. 

(Continued on page A 22) 
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Machines, more and more, will relieve 
mankind of his burdens — increase his 
employment — and J & L Cold Finished Steel 


will help make such machines practicable 


The farm implement that reaps the harvest ... the 
press that prints your newspaper . .. the machine 
that washes your clothes ... the motor that carries 
you over the highways—these and innumerable other 
machines are economically produced today because 
of the inherent qualities in cold finished steel. To 
cold finished steel we owe the low-cost, high-speed 
production of gears, pins, shafting, bearings, literally 
thousands of parts used in our modern machines. 
Originators of the cold finishing process, J & L is 
a leader in its development, in its manufacture, and 
in the expansion of its applications. J & L Cold 
Finished Steel is serving industry and the public 
by making possible the economical production of 
machines of fine precision — machines that more and 
more will relieve mankind of his burdens—create 
new employment— that will serve him well at a cost 


within his reach. 
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--partner in progress to American Industry 
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J &L—ALWAYS MAKING 
FINER STEELS FOR 
NEW AND BETTER USES 








The leadership of J & L in the cold finished 
steel industry rests not only on their dis- 
covery of the cold rolling process 82 years 
ago, but also in constant research and 
development. Two outstanding examples 
of this are J & L Improved Bessemer 
Screw Stock and Jalcase Steel. Shown 
here are several parts of John Deere 
Farm Implements made of J & L Cold 
Finished Steel. 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WORKS 
PITTSBURGH. PENNSYLVANIA 


MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850 
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Portable Precision 
Pyrometer Potentiometer 


A new method of current standardization has 
been developed to extend the practicability of 
the potentiometer method of temperature 
measurements in the factory. It also allows for 
the use of the calibrated slide wire type of 
potentiometer in aircraft and other moving 
vehicles where conditions of extreme vibration 
and shock are present. 

The above problem requires a_ current 
standard that is not harmed or rendered in- 
accurate by extreme atmospheric temperatures 
and vibration. It also requires a standard that 
camnot polarize or be damaged due to large 
current flow from or through it, when handled 
by inexperienced operators, It further requires 
a pivoted type of galvanometer having a re- 
quired sensitivity. 

To meet these conditions, the Lewis Engineer- 
ing Co., Naugatuck, Ct., has developed a new 
current standardizing device, and has called it a 
“Thermo-Cell”, This new device is a heater 
and thermocouple in vacuum. The thermocouple 
has the property of reversing its e.m.f. at a def- 
inite temperature of its hot junction (current 
through heater). 

















To use the Thermo-Cell for standardizing the 
current in a potentiometer, the Thermo-Cell is 
conmected in series with the slide wire. The 
thermocouple is connected to a two-pole double- 
throw push button switch for transferring the 
galvanometer from the measuring circuit to the 
vacuum thermocouple when checking the slide 
wire current. Coils form the cold junction com- 
pensating bridge for the thermocouple used in 
measuring temperature (measuring couple). In 
the potentiometer method of temperature meas- 
urement by thermocouples, the limit of accuracy 
that can be attained depends largely upon the 
ability of the galvanometer to detect small dif- 
ferences of potential. It follows that the maxi- 
mum sensitivity is obtained if the galvanometer 
resistance is fairly well matched to the circuit 
in which it is beimg used. 

The thermocouple of tae Thermo-Cell is of 
low resistance. It is, therefore, possible to use 
a double pivoted cobalt magnet galvanometer of 
medium resistance that matches both the thermo- 
couple circuit and the standardizing circuit. This 
procedure means good galvanometer sensitivity 
plus stability. 

The matched resistamce, double pivoted gal- 
vanometer gives a greater deflection per unit of 
unbalanced e.m.f. than most suspension types 
used in circuits where resistance matching is 
not possible. In the conventional standard cell 
type of potentiometer, the galvanometer must 
be used in a standard cell circuit of several 
hundred ohms. These conditions necessitate a 
galvanometer of extremely low torque which is 
not well suited for general field work where the 
imstrument should be capable of use in any posi- 
tion or would be unaffected by normal vibra- 
tions and shock. 

The Thermo-Cell cannot be rendered inopera- 
tive by current flowing from it nor can it be in- 
jured by freezing. The heater im it operates 
several hundred degrees below red heat and has 
a safe over-load capacity of double its normal 
current. A fixed resistance in this circuit pre- 
vents excessive current being passed through the 
cell. To operate, turn on the current by means 
of the “on-off” switch. Press the button marked 
“Standardize”. Turn rheostat knob until gal- 
vanometer is on its zero line. Connect thermo- 
couple to thermocouple binding posts, then re- 
lease standardizing button and turn slide wire 


A 22 


knob until the galvanometer is on zero, and read 
temperatures. Checking the slide wire current 
requires but a few seconds, as the galvanometer 
is well damped. 


Conveyorized Three-Dip 
Degreaser 


As a recent addition to its line of standard 
automatic and hand-operated degreasers, the 
Detroit Rex Products Co., Detroit, has re- 
cently developed and built a machine which 
can be used for the removing of oil, grease, 
and dirt from all kinds of work, such as stamp- 
ings, castings, and screw machine products prior 
to painting, plating, inspection and heat treating. 

The sequence of cleaning operations, which 
are performed automatically after the basket of 
work is hung on the cross rod of the conveyor 
chain is immersion in boiling solvent, immer- 
sion in clean solvent rinse, and final cleaning 
and drying in pure solvent vapors. The metal 
parts or assembled products are cleaned with sta- 
bilized non-inflammable, non-explosive safety 
solvents—either ‘“‘Perm-A-Clor” or “Triad.” 
They are immediately ready for finishing with- 
out any scrubbing, mess, or extra dryoff. 

While this design of machine is built in 
several standard sizes, this particular unit ac- 
commodates work up to 36 in. long by 15 in. 
wide by 15 in. deep and 20 in. hanging. The 
approximate overall dimensions of the de- 
greaser are length, 12 ft.; width, 6% ft.; and 
height 10 ft. It has a total solvent capacity of 
250 gals., and the approximate weight is 
6,300 Ibs. 

At a normal conveyor speed of 6 ft. per min., 
the rated production cleaning capacity is 2,000 
Ibs. of work per hr. The minimum production 
rate is one basket per minute and the maxi 
mum production cleaning rate three baskets 
per minute. 

This automatic machine is equipped with a 
returtr:-type crossrod conveyor designed to load 
and unload at one end and with return flight 
of conveyor in upper hood. Crossrods, from 
which baskets of work are hung, are spaced 
at regular intervals along the two strand con- 
veyor chain. A %-hp. motor drive, speed re- 
ducer, and variable speed are mounted on the 
upper hood and drive the conveyor chain 
through through-shaft and drive sprockets. 
Conveyor chain take-up device is located on 
sprockets at entrance-exit end. Oilless bear- 
ings are used on all sprockets inside the vapor 
zone, 

The degreaser is fabricated from steel plate, 
reinforced with structural steel and of all- 
welded construction. The inside is hot zinc 
spray coated after fabrication. The solvent 
boiling chamber is heated by a steam jacketed 
bottom and steam coils. This machine is 
equipped with safety steam pressure relief valve 
and an air-operated, vapor-actuated temperature 
indicator and steam control, complete with air 


filter and pressure reducer, by-pass piping, 
hand valves, strainer, and steam pressure 
gauge. It is also equipped with a motor 


operated solvent transfer pump to return dis- 
tillate from the third or vapor chamber to the 
first or boiling chamber. This pump can also 
be used to transfer solvent into or out of the 
machine and between any of the chambers. 
Each of the three chambers (boiling chamber, 
clean solvent rinse, and vapor chamber) are 
equipped with removable cleanout doors. The 
upper hood is fabricated of galvanized steel 
reinforced with structural steel of welded and 
riveted construction. There is a skylight on top 
of the hood and a large access door in the back. 

The water jacket condenser, completely en- 
circling the machine, is stayed and welded. 
The clean solvent collecting trough for collec- 
tion of the distillate from the condenser en- 
circles the inside of the machine beneath the 
water jacket condenser. The return line from 
solvent collecting trough is equipped with two 
water separators and vapor traps. The dis- 
tillate returns to the rinse chamber, thus con- 
tinuously renewing it and keeping it clean 
during operation. The rinse, in turn, over- 
flows into the third or vapor chamber, and this 
solvent overflow is returned to the boiling 
chamber by a continuously operated motor driven 
solvent transfer pump. The pump is arranged 
with necessary piping so the solvent can be 
transferred between any of the chambers in 
the machine and for filling or emptying the 
machine conveniently. 





Lincoln “‘Shield-Arc’’ Arc 
Welders 


A line of “Shield-Arc’’ welders, said to pro- 
vide greater convenience and accuracy because 
of a new self-indicating dual continuous con- 
trol, is announced by The Lincoln Electric Co., 
Cleveland. 

These welders have both job selector and 
current control calibrated and equipped with 
dials which indicate the type of work and the 
number of amperes for each and every setting. 
It is claimed that this development enables the 
welding operator to secure highest quality 
welds and highest possible welding speeds be- 
cause he can vary both the slope of the volt- 
ampere curve and the amount of welding cur- 
rent independently and positively to suit every 
job encountered. 

Another feature of this welder control is 
that both voltage control (job selector) and cur- 
rent control are continuous in operation. This 
design provides literally thousands of pos 
sible combinations of voltage and current. It is 
claimed that this simplifies the setting of the 
control and accounts for an exceptionally wide 
welding range as to types of work, welding 





conditions, sizes of electrodes and thickness« 
of material. Being continuous, the control c: 
be advanced or retarded in increments as fir 
as desired. 

Other features of this new line of Linco! 
Welders include: 

A self-protected motor on all AC mot 
driven welders which is said to permit su 
tained operation with large sized electrodes 
high average welding currents without danger: 
of burnout. 

Separate excitation of the welding generat.: 
in all types of these new welders provides the 
generator with a constant source of excitation 
which is independent of conditions at the weld 
ing arc. It is claimed that this aids in the 
maintenance of a steady arc for minimum 
spatter. Also, in the case of the engine driven 
welders, it permits the use of an over-size ex- 
citer for operation of lights and tools at slight 
additional cost. 

A laminated magnetic circuit is employed in 
all types of welders providing minimum re- 
luctance to the flow of magnetic flux. It is 
claimed that this construction quickens the re- 
sponse of the welding generator to changing arc 
conditions, resulting in greater arc stability and 
wider welding range. 

This new line of Lincoln Welders is avail- 
able in ac and de motor driven types, belted or 
coupled type, and in gasoline engine and diesel 
engine driven types, in all standard ratings. 


A Bearing Alloy 


The Fredericksen Co., Saginaw, Mich., of- 
fers a bearing metal alloy which contains 70% 
Cu and 30% Pb with no tin content. The 
total percentage of impurities is claimed to 
be less than 0.2%. Laboratory tests are said 
to show that these bearings will withstand 
more than 3,500 Ibs. per sq. in. pressure on 
the projected area of 900 ft. per min. running 
speed. A distinctive feature is claimed to be 
the fine distribution of lead through the cop- 
per matrix, the alloy having a hardness of 22 
Brinell, using a 500-kg. ball. The alloy is 
available in bar stock or in individual castings 
to specifications. 


(Continued on page A 23) 
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“Char-Mo’’—A Controlled 
Atmospheric Furnace 


Shown in operation by Surface Combustion 
Corp., Toledo, Ohio, at the National Metal 
Show in Detroit was a new type of controlled 
atmosphere furnace, known as the “Char-Mo” 
furnace, for treating molybdenum alloy and 
other steels (both high-speed and carbon) with- 
out decarburization. 

The controlled atmosphere used in this fur- 
nace was developed especially for treating 
molybdenum high-speed steel without a pro 
tective coating such as borax. It is said, how- 
ever, that the atmosphere is ideal for treating 
all types of steels such as used in the manu- 
facture of tools, dies, and wear parts which 
require a non-oxidizing and non-decarburizing 
atmosphere for heat treating. 

Char-Mo atmosphere is produced from a car- 
yonaceous material, such as charcoal, which has 
a high order of reaction, and an oxidizing base 
gas such as air, in a self-contained generator 
integral with the furnace. Essentially it is a 
mixture of balanced carbon oxides, largely 
diluted with inert nitrogen. 

The Char-Mo furnace is being offered in two 
types—a horizontal muffle type and a vertical 
muffle type—and in temperature ranges of 
1400 to 1850 deg. F. and 2000 to 2400 deg. F. 
\ variety of muffle sizes are available in both 


types. 





Welded Presses for 
Preparing Scrap Iron 


Like eggshells, the automobiles of the 20's 

e crushed into a solid cube scarcely over a 
ubic foot in size and quickly and uncere- 
moniously becomes lowly scrap iron and steel. 
In this industry, modern electric arc welding 
plays am important part. For the huge all- 
velded presses, built in this case by a Mil- 

iukee manufacturer, are the key machines 

scrap iron production. One of the largest 

its kind every made, developing 400 tons 
ressure, reduces auto bodies to cubes 20x16x 
20 in. in volume. The construction of a press 
ipable of withstanding such terrific strain 
nd high speed production is, of course, an 
extremely interesting manufacturing problem. 

‘efore the rush of new business and the de 
mand for faster manufacturing became _ so 
icute, this company ordinarily used heavy 
castings to make up the greater part of the 
press. However, as capacity demands became 
larger, it was deemed more expedient in every 
way to turn to welded plates rigidly strength- 
ened by welded honey-comb sections. Not only 
does this welded construction gain the benefits 
of greater strength with less weight, it is 
much faster. Also, as the manufacturer says, 
it has eliminated the troubles formerly met 
in producing huge castings. 

Naturally, skilled welding is a prime requi 
site for this job. The P&H-Hansen shop- 
wheeled welder is of the type used throughout 
the process with “Smootharc” welding elec- 
trodes, manufactured by the Harnischfeger 
Corp. of Milwaukee, being the fusion medium 
t the end of the electrode holder. 
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An Alternating Current 
Arc Welder for Light- 
Gage Work 


A mew 150-amp. alternating current arc 
welder of the transformer type has been de- 
veloped by the General Electric Co., Schenec- 
tady, N. Y., for low current welding with 
heavily coated alternating current arc weld 
ing electrodes. While it is chiefly intended 
for use on light-gage metals, its wide weld- 
ing range—35 to 180 amp.—permits its use on 
fairly heavy materials as well. 

With this type of equipment, power costs 
are reduced approximately 50 per cent as com- 
pared to welders of the rotating type. In 
addition, it avoids troublesome arc blow, some 
times experienced with direct current welders, 
thus reducing the number of rejects to a con 
siderable extent and avoiding the necessity 
of reworking welds. 

The new equipment is built with woven, 


spun-glass, fireproof insulation which prevents 
damage from heat on heavy overloads. Solidly 
brazed internal connections eliminate the pos- 
sibility of open circuits. Continuous, step- 
less current control is obtainable by means of 
a hand-crank. This arrangement gives ac- 
curate adjustment of the welding current to 
suit fine work. Adjustment can be obtained 
at any time without interrupting the are or 
opening any electrical connections. 

A choice of two open-circuit voltages (80 
and 100 volts) is provided to handle all types 
of a-c electrodes. The welding lead can be 
quickly and easily connected to either tap by 
means of a taper-bored connector. A circulat 
cover plate over the terminals prevents chance 
contact with the terminal (or terminals) not 
being used. Easy portability is provided by 
casters or by means of a hoist sling over the 
hand-crank. The equipment meets the rigid 
requirements of the latest standards of Un 
derwriters’ Laboratories, Inc., and is listed 


under their Re-examination Service. 
(Continued on page A 24) 





Take Guesswork out of Steel Treating 


Special Alloy Steel Service Helps User Quickly 
Secure Desired Results 


Ryerson certifies to the known uniform high quality of all steels in stock— 
from the thinnest sheet to the heaviest plate—from the smallest bar to the 
largest beam. In addition, we have developed a special alloy steel service 
that is a big help in securing desired heat treatment results. Whole heats 
of ideal close range analyses are selected for each S.A.E. number; special 
data sheets showing chemical and physical properties, grain size, cleanliness 
rating and actual results of heat treatment tests, are sent with every ship- 
ment of Ryerson Certified Alloy Steels. This complete information makes 
guessing or testing unnecessary. The heat treater knows the characteristics 
of the steel. He does not take chances and he gets better results in less 
time. There are many other advantages. Let us tell you the complete 


story. Write for booklet. 


Joseph T. Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Cincinnati, 
Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 
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Electric Heat Treating 
Furnace Generates Its 
Own Atmosphere 


A special heat treating furnace has been put 
on the market by R-S Products Corp., Phila- 
delphia, concerning which the following fea- 
tures are pointed out: 

1, There are 2 classifications of equipment 
of the same size: No. 1 for 2200° F. opera- 
tion, and No. 2 for 2400° F. operation. 

2. The furnace is produced in the standard 
line of 5 sizes for each temperature. 

3. The furnace is connected to ordinary 
line voltage without any special transformers 
or regulating devices. 

4. The furnace generates its own protective 
atmosphere from a compound which costs less 
than 10c per day. 

5. The furnace atmosphere protects against 
any surface decarbonization or oxidizing scal- 
ing. 





Electric Welder 


The new “Model E Hampton AC Electric 
Welder” has features which were formerly 
found only in units selling at nearly double 
the price. A few cf its outstanding features 
are: (1) It has a welding range of 20 to 280 
amp., and takes any size electrode from 1/16 
to % in.; (2) It has a single dial control for 
instant choice of the proper welding amperage 
for the job; (3) It operates on any standard 
110 or 220 volt a.c. current; (4) It may be 
quickly and easily changed for operation on 
110 to 220 volt, or vice versa by simply chang- 
ing the position of a copper bar; (5) It is 
portable, easily moved into elevators, aisle- 
ways, and other small spaces. Size 21 x 13 x 
23 in.; (6) Users say that it has extremely 
low operating cost. 

This model is being sold entirely through 
jobbers. 

Additional facts can be obtained from The 
Hampton Electric Tcol Co., 700 Walnut St., 
Edgewood, Pittsburgh. 

















Acheson Announces A 
Product Improvement 


‘Dag’ colloidal graphite is to be available 
in an even higher quality than heretofore, ac- 
cording to an announcement by Acheson Col- 
loids Corp., Port Huron, Mich. Four years of 
experimental investigation has developed a new 
process permitting the commercial production 
of graphite products having considerably smaller 
particle size and correspondingly improved 
suspension. 

Instead of a single grade as before, Acheson 
plans to market several, distinguished primarily 
by a range of particle size. The first, or top 
grade will contain particles ranging between 
one micron and the submicroscopic (1 micron = 
0.00003937 in.). The particle size in this 
product is so minute that it may be said to 
border on true solution (such as sugar in cof- 
fee, salt in sea water), although retaining all 
the valuable inherent qualities of solid graphite. 

A further and equally important advantage is 
the availability of ‘“‘Dag’’ colloidal graphite in 
a considerakiy wider range of vehicles. In 
addition to ater, petroleum, castor oil, glyce- 
rine and varnisn, excellent dispersions in 
kerosene, carbon tetrachloride and similar light- 
viscosity fluids may be had. Heretofore, this 
has been impractical because of rapid coagula- 
tion of the particles and consequent settling 
out of solution. 

The combined improvement in particle size 
and suspension now opens new fields of in- 
dustrial use for ‘‘Dag’’ colloidal products, it is 
claimed. Having finer particles, the new col- 
loidal graphite more readily impregnates porous 
bodies and imparts to them desirable qualities 
of lubricity, electrical conductivity, and color- 
ing. The lubrication of remote and closely 
fitting parts is also facilitated. Finally, with a 
greater number of carriers possible, new and 
now unforeseen applications will undoubtedly 
develop. The dispersion of colloidal graphite 
in highly volatile carbon tetrachloride, for 
example, is already reported valuable for use in 
forming dry films which have interesting elec- 
trical and adhesion properties. 


Electroplating with a 
Brush 


A new device does electroplating as easily 
as painting with a brush, it is announced. The 
plating compounds (available in nickel, copper, 
brass, cadmium, tin, zinc, gold and silver) are 
of jelly-like consistency that can be evenly 
applied on an object in any position with no 
dripping or running. No acids or liquids are 
used. Plating can be applied on all metals ex- 
cept chromium and aluminum, the only require- 
ment being that the surface to be plated is 
free of lacquer, rust, grease or dirt. Current 
for plating is supplied either by ordinary dry 
cells or a transformer-rectifier which plugs into 
any 110 volt a.c. circuit. 

Entire surfaces can be plated but the chief 
use of the process is in repair of worn spots 
on plated articles. It is now possible for in- 
dustrial users to plate any specific area with- 
out dismantling or plating the entire object. 
Any desired thickness of plating can be. ob- 
tained. 

The outfit is called the “‘Rapid Electroplater”’ 
and comes in a wide range of kit sizes, suitable 
for homes, workshops and industrial users. The 
manufacturer is Rapid Electroplating Process, 
Inc., 1414 S. Wabash Ave., Chicago. 


Magalloy-Magnesium 
Castings 


Describing the magnesium alloys, ‘‘Magalloy,” 
a very interesting and attractive pamphlet has 
been issued by Magnesium Fabricators, a di- 
vision of Bohn Aluminum & Brass Corp., 
Adrian, Mich. This alloy is produced as sand 
castings which are discussed and described. 
The “nominal composition” is reported to be, 
aluminum 6.00, zinc 3.00, manganese 0.20 per 
cent and magnesium the balance. Its tensile 
strength as cast is 27,000 and heat-treated 
38,000 Ibs. per sq. in. Its use as flasks in the 
foundry is dwelt on and a data section gives 
complete information on the various types of 
compositions and their properties. 





Galvanized Coatings on 
Malleable Iron 


In hot galvanizing practice the tendency 
away from the use of muriatic acid and sal 
ammoniac as a fluxing combination has become 
so broad as to include practically all types of 
products. The modern method is to use zinc- 
ammonium-chloride of some type to replace 
bot: the sal ammoniac and the muriatic acid, 
Zinc-ammonium-chloride dissolved in water. re- 
places the muriatic acid and is popularly re- 
ferred to as a “neutral flux wash.”’ Such a 
solution conducts electricity (is an “elec- 
trolyte’’) and therefore should be kept prefer- 
ably in a wooden tank to avoid contamination. 
The crystalline zinc-ammonium-chloride is used 
directly on the molten zinc to replace sal 
ammoniac for efficiency, simplicity and econ- 
omy in operation, 

The results from the modern practice are 
said to be smoother, more ductile; adherent 





zinc coatings and large reductions are made 
in dross production. The elimination of mu- 
riatic acid ends the introduction of large quan- 
tities of iron chloride into the galvanizing 
kettle and provides an opportunity to remove 
hydrogen absorbed by the work while being 
pickled. 

The illustration shows a striking example. 
Two malleable iron castings from the same 
batch of work were pickled simultaneously and 
rinsed together. Then the casting shown on 
the left was dipped in a special molten zinc. 
The casting on the right was given the regula: 
acid wash treatment practiced in this plant, 
consisting of a muriatic acid dip, a rinse, dry- 
ing on a hot plate and then going through 
fused sal ammoniac into the molten zinc. The 
rough spots which are clearly visible, many 
being distinct craters, were caused by hydrogen 
acquired in pickling escaping from the casting 
when it first touched the hot molten zinc. 
This conclusion was confirmed by repeated 
tests on various steel and cast iron products. 

The flux wash used was the No. 20 Flux, 
made by the Hanson-Van Winkle-Munning 
Co., Matawan, N. J. It is a patented form o 
zinc-ammonium-chloride which is recommended 
both as a flux wash and, in crystal form, to 
make fusions on the molten zinc. 


Sensitrol Valves 


Sensitrol Valves as manufactured by The 
North American Mfg. Co., Cleveland, will ac- 
curately and consistently control the flow of 
fluids such as fuel oil and give small and uni 
form increases of flow with large movements 
of the valve handle. 

The port is formed by two frustums of cones 
inserted into each other, one stationary and one 
movable and the change of flow is produced by 
the rotation of the one cone with respect to 
the other. The surfaces forming the port as 
well as the seal are case hardened, ground and 
lapped affording positive shut-off and freedom 
from wear. 
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TIMKEN Oil-Hardening Alloy Steels 
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The superior physical, metallurgical and metallographic properties of TIMKEN 
Oil-Hardening Alloy Steels enable better parts to be produced at lower finished 
cost wherever the use of an oil-hardening steel is indicated—as for example in 
automobile transmission gears. 


TIMKEN Oil-Hardening Alloy Steels respond to heat treatment satisfactorily 
and uniformly. Furthermore, they show such uniform distortion that shop prac- 
tices can be placed on a more stable basis, for piloting, lapping and grinding 
are reduced to the point of elimination. 




















These steels machine smoothly, accurately and uniformly in any type of lathe, 
milling machine, gear generating or broaching equipment. They are manufactured | 
in various analyses suitable for regular hardening practice or salt bath. 


If you use oil-hardening steel it will pay you to try TIMKEN Oil-Hardening Steel 
and get more and better parts with fewer rejects. 





THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
STEEL AND TUBE DIVISION 


Manufacturers of TIMKEN Tapered Roller Bearings for automobiles, motor trucks, 

railroad cars and locomotives and all kinds of industrial machinery; TIMKEN Alloy 

Steels and Carbon and Alloy Seamless Tubing; TIMKEN Rock Bits; and TIMKEN 
Fuel Injection Equipment. 


ALLOY STEELS 
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Heat Resisting 
Annealing Trays 


The Calorizing Co., 400 Hill Ave., Pittsburgh, 
has put on the market a series of annealing 
trays of heat resisting alloy which are light 
weight in section. One of these is 22 in. by 
42 in. and weighs 135 Ibs. It will carry 1000 
lbs. of material at 1800 deg. F. on only two 
lines of roller rail without sag or distortion. 
The company reports that one of them is now 
in its second year of satisfactory service. 

The disassembled parts are %4 to % in. thick. 
These are assembled and interlock when the 
corners of the sides are loosely pinned. The 
advantages claimed are as follows: 

1. Less weight total than casting one piece. 
2. Freedom for expansion of pieces at slightly 





me 


different temperatures—the prime cause of 
cracking of one piece trays. 3. Bottom bars 
may be made in l-beam section (as shown) 
greatly increasing beam strength over grid con- 
structions and together with Calite high creep 
strength alloys permitting use of only a few 
lines of roller rails—2 for 48 in. tray. Reduces 
investment and upkeep of furnace roller rails. 

Where very small pieces are handled, the 
bottom bars may be given light fingers on either 
side to form a close grid or a light sheet metal 
alloy may be used in the bottom. 

For carburizing trays, a similar design of 
bottom, but without side fingers is used. A 
calorized steel liner plate is used over the 
tray. The aluminum surface alloy of calorizing 
resists carburizing action which makes it valu- 
able for carburizing box and tray liners. 

The roller hearth trays, an even lighter de- 
sign, is made for roller hearth furnace—the 
shoe tracks being omitted and the bottom slats 
running lengthwise of the furnace. 


High-Speed Copper 
Plating Process 


A new high-speed process for plating of cop- 
per, 4 times as fast as the ordinary cyanide 
process, is announced by the Electroplating 
Chemicals Division of the E. I. du Pont de 
Nemours & Co., Wilmington, Del. 

Differing radically in operation and results 
from any of the standard accepted practices, 
the new process is said to achieve its speed 
because of 100 per cent cathode efficiency, using 
high cathode current density. Heavy coatings 
from 0.001 to 0.003 in. can be obtained in from 
10 to 20 min., leaving excellent surfaces for 
direct depositions of bright or dull nickel. The 
deposits are shown to be uniformly bright, free 
from pits, and can be easily buffed. Coatings 
up to 0.003 in. have been produced in tests 
in 2% hrs. Heavyweight smooth and bright 
coatings, it is asserted, can be obtained in any 
desired thickness. For articles such as print- 
ing rollers, wire and rods, the process may be 
adapted to a current density of 100-200 A/SF, 
the heavy current depositing the copper very 
rapidly, 

The new process can be installed in the 
usual cyanide plating equipment. High-purity 
copper anodes are required, remaining bright 
amd clean throughout the operation. This new 
development is expected by the company to 
have a marked significance in large scale opera- 
tions, such as nickel] electroplating in the auto- 
mobile hardware and accessory fields, through 
permitting use of a greater proposition of cop- 
per undercoating. 
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Capacitors for High 
Frequency Equipment 


The marked advances in metallurgical engi- 
neering that have resulted from the broaden- 
ing application of induction melting and heat- 
ing have been aided by the development of 
suitable auxiliary electrical equipment. Among 
the recently introduced equipment of this 
nature, new types of high frequency capaci- 
tors are of outstanding interest. The lowered 
installation cost of high frequency electrical 
equipment resulting from this development sug- 
gests interesting possibilities for expanding ap- 
plications of this useful method of heating 
and melting metals. 

Twenty years ago the glass plate ‘‘con- 
densers”’ originally used were superseded by the 
paper dielectric capacitors, which effected ap- 
preciable reduction in size, weight and cost 
for a given rating. At first the units were 
self-cooled, then cooled by oil immersion, then 
by immersion in oil that was itself cooled by 
water cooling coils. Recently the Pyranol 
capacitor unit with self-contained water cool- 
ing coils has been introduced by the General 
Electric Co. 

Among the many advantages that these 
Pyranol-treated and Pyranol-filled high fre- 
quency capacitors with self-contained cooling 
coils have over the previously used oil units are 
safety, increased reliability, reduced size and 
increased Kvy.-a. rating, and lower assembly, 
instaHation and maintenance costs. 

The use of the Pyranol capacitor eliminates 
the oil unit, and at the same time, the self- 
contained water cooling coils eliminate’ the 


external oil bath. The fire hazard is thus 
eliminated so that the equipment may be in 
stalled in almost. any location. Also, reduced 


fire insurance rates or decreased installation 
cost through dispensing with expensive vault 
construction can be realized. 

The design of this water-cooled capacitor is 
based directly on experience gained from 
simulated-operating tests made by the Ajax 
Electrothermic Corp. at Trenton, N. J.; this 
testing program was so exhaustive that a 
product of uniformly high quality has been 
achieved, as is borne out by excellent service 
records to date. The increased reliability of 
the Pyranol water-cooled capacitors has per- 
mitted the elimination of individual fuses—an 
appreciable saving in itself—and also reduc- 
tion in the length of bus-bars and number of 
connections, ete., required, 

The much greater dielectric constant of 
Pyranol as compared with oil has resulted in 
a smaller-size capacitor, Thus, the volume per 
Ky.-a. of oil capacitors is 43.6 cu. in., while 
with the Pyranol capacitors it is only 4 cu. in. 

Because of the large reduction in volume, re- 
duction in overall weight, elimination of the 
separate oil cooling bath and tank, elimination 
of fuses, etc., the installation costs are con- 
siderably reduced. Assembly time is less, and 
the cost of the eliminated parts reduces the 
total cost of the overall installation. The ex- 
cellent service record to date assures low 
maintenance cost. With these units mainte- 
nance is simply a matter of checking for ade- 
quate flow of cooling water and occasional 
cleaning to remove dust, dirt, etc. 


“Softweld’’ an Electrode 
For Cast Iron 


A heavily coated shielded arc electrode de- 
signed for depositing a soft machineable alloy 
on cast iron is put on the market by the 
Lincoln Electric Co., Cleveland. It is recom- 
mended for correcting machining errors, filling 
up defects, for producing a very soft ma- 
chineable drillable weld, in grey cast iron. Its 
size is 5/32 x 16 in, polished at the end. 

The coating on this wire (a non-ferrous alloy) 
is designed so as to cause the weld to flow 
over and bond to the cast iron with a minimum 
of penetration or heating of the base metal. 

“Softweld,” its trade name, operates best with 
d.c. negative polarity, although a.c. may be used. 
While a single layer deposit will be machine- 
able in the weld metal, at least two layers 
should be deposited in order to obtain a soft 
fusion zone. The entire weld area may then 
be machined, sawed, drilled and tapped with- 
out any difficulty. Current should be just 
high enough to obtain the necessary bond. 


Direct-Set Indicating 
Controller 


C. J. Tagliabue Mfg. Co., Brooklyn, N. Y., 
announces the development of a new ‘“‘Direct- 
Set Indicating Controller, Model No. 9-TIC” 
for temperature and ‘‘Model No, 9-PIC’’ for 
pressure. The manufacturer states that these 
instruments are designed for ruggedness and 
operating convenience and are presented in a 
strong weather-proof aluminum case finished 
with black enamel and chromium. 

These Direct-Set TAG Indicating Con- 
trollers can be supplied in two types: “On-Off” 
or “Throttling.” “On-Off”? Controller will 
open the diaphragm valve if the temperature 
is slightly below the setting point, and will 
close the valve if the temperature rises slightly 





above. The ‘Throttling’ type is identical to 
the “On-Off” design except for the flapper 
mechanism. This instrument utilizes an ad 


justable flapper which provides a convenient 
and exacting sensitivity adjustment from hair 
line to 100% throttling range. Both controllers 
have the direct-set feature. Both the white 
control pointer and the red setting pointer in- 
dicate on the 5% in, graduated scale, thus 
offering an ideally clear, direct reading for 
checking control performance. The company 
has published a new bulletin, No. 1175, describ- 
ing both the “On-Off” and “Throttling” types. 


Body and Fender-Straight- 
ening Tool 


An entirely new body and fender straightener 
for use in automotive repair shops has been an- 
nounced by Ingersoll-Rand. Known as the 
Size 77, this tool is operated by compressed air 
at 90 Ibs. pressure and delivers 7500 blows 
per min. It is intended for smoothing or iron- 
ing out dents, wrinkles, humps and rough 
spots from automobile bodies and fenders, after 
the damaged part has been reformed to its 
approximate original shape. It does not re- 
place the skilled workman, but it does save 
about half his time and enables him to do a 
much better job. 

The tool is available with three different 
sizes of yokes to accommodate a variety of jobs. 
Standard equipment includes four assorted 
dollies, two upper dies, one wooden dolly 
holder, one small yoke, one medium yoke, and 
air hose with connections. For further infor- 
mation consult Bulletin 2516, copies of which 
are available from the Ingersoll-Rand Co., 11 
Broadway, New York, or any of the branch 
offices. 
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1- ORE CONCENTRATION 


JOHN ATTWOOD, 


Gold Ore from the Relief Arlington Mines, Limited, Erie, 
B. C. W. B. Timm eT At. Can. Dept. Mines, Mines & Geol. 
Branch Rept. No. 771, 1937, pp. 134-140. The ore assayed Au 
0.54 and Ag 0.32 oz./ton, As, Zn and Pb trace, Fe 6.81, Cu 0.13 
and S 3.24%. At 71% 200 mesh, 72% of the Au is free. 
Hydraulic traps recover 25% of the Au in a 44.63 oz. concentrate. 
At —200 mesh, cyanidation extracts 98% of the Au in 24 hrs. 
Recovery is not increased nor time decreased by removal of coarse 
Au, but if not trapped and removed, it will concentrate in the 
grinding circuit unless grinding is in cyanide. Aeration in CaO 
circuit prior to cyanidation reduces cyanide consumption. Gold 
Ore from the Argosy Gold Mines, Casummit Lake, P. O., 
Patricia Portion, Kenora District, Ontario. I[bid., pp. 141-150. 
The ore, assaying Au 0.87 and Ag 0.25 oz./ton, Cu 0.01, As 1.31, 
Fe 3.90, and S 0.89°%, cyanides readily with extractions of 96.6- 
97.7%. By using traps or jigs, followed by flotation, 94.6% of 
the Au is recovered; amalgamation of the concentrate and cyanida- 
tion of the residue resulted in 99.4% extraction. Gold Ore from 
the Stadacona Rouyn Mine at Rouyn, Quebec. J/id., pp. 151- 
154. At —150 mesh, 48 hr. agitation of ore assaying Au 0.325 
oz./ton gave 97% extraction. Flotation at 97% —200 mesh fol- 
lowed by cyanidation of the concentrate gave 92.4% Au extraction. 
Silver Ore from the Toric Mine, Torbit Mining Company, 
Limited, Kitsault River Section, Nass River Mining Division, 
B. C. Ibid., pp. 155-161. Flotation followed by cyanidation of 
the tailing of an ore assaying Ag 13.96 oz./ton gave 98% recovery. 
Flotation alone resulted in 85% recovery in a 186 oz. concentrate. 
Cyanidation extracted 85-88%. Gold-silver-lead-zinc Ore from 
Omineca Gold Quartz Mines, Limited, Copper River, Terrace, 
B. C. Ibid., pp. 170-174. Selective flotation of the ore, assaying 
Au 0.815 and Ag 18.22 oz./ton, As nil, Cu 0.64, Pb 8.16, and 
Zn 3.15%, using NaCN 0.20 and CaO 4 Ibs./ton in the grinding 
circuit, gave a Pb concentrate carrying Pb 33.83%, Cu 2.06%, Ag 
54.46 and Au 2.95 oz./ton. Au in the tailing can be recovered by 
regrinding and cyaniding to give 94% overall Au _ recovery. 
Cyaniding of raw ore is unsatisfactory due to Cu. AHE (1) 


Gold Ore from Bankfield Gold Mines, Limited, Geraldton, 
Ontario. W. B. TimM ET AL. Can. Dept. Mines, Mines & 
Geol. Branch Rept. No. 774, 1937, pp. 4-16. At 58% —200 
mesh, 50% of the Au in an ore assaying Au 0.365 and Ag 0.05 
oz./ton, As 0.95, Cu 0.03, Fe 11.89, and S 3.69% was free mill- 
ing. Au in pyrite is very closely associated, necessitating very fine 
grinding; at 90% -—325 mesh, Au is still tied up. H:O-soluble 
salts increase CaO consumption: grinding in H:O and removal of 
free Au on blankets overcomes this. Tabling or flotation of 
cyanide tailing with roasting of the concentrate and subsequent 
cyanidation gave 94% recovery. Regrinding‘and cyanidation with- 
out roasting resulted in 92.5% etraction. Gold Ore from Stur- 
geon River Gold Mines, Limited, Sturgeon River Area, Thunder 
Bay District, Ontario. I[bid., pp. 17-24. The ore, assaying Au 
0.84 and Ag 0.23 oz./ton, Fe 2.64, § 0.50 and Cu 0.03%, responds 
readily to cyanidation. Time of agitation and fineness of grinding 
can be reduced if cyanidation is preceded by traps and blankets 
or Au jigs. Traps, blankets and flotation recover 96% of the 
Au. Gold Ore from Leitch Gold Mines, Ltd., Sturgeon River 
Area, Thunder Bay District, Ontario. Jbid., pp. 25-30. The 
ore, assaying Au 0.85 and Ag 0.02 oz./ton, Fe 1.37, As 0.03, and 
S 0.16%, is easily cyanided. Coarse Au should be removed by 
traps or blankets and the concentrate barrel amalgamated to recover 
60-65% of the Au in the ore. Cyanidation of amalgam residue 
and blanket tailing brings overall recovery to 97%. Gold Ore 
from the Darwin Gold Mines, Limited, Wawa, Michipicoten Dis- 
trict, Ontario. Jbid., pp. 31-46. Cyanide and CaO consumption 
are low; increase of solution strength over 1.5 lbs. KCN/ton is 
not advantageous. Ratio of dilution between 1:1.5 and 1:3 
does not appreciably effect extraction. Finer grinding raises re- 
covery slightly, but is not economic. Sliming loss is high. Aera- 
tion is of no benefit. Regriding amalgam residues before cyanida- 
tion increases recovery somewhat. Flotation of cyanide tailing and 
regrinding and cyanidation of this concentrate does not give an 
economical recovery; roasting prior to regrinding makes the process 
attractive. Recoveries of 97-99% are possible. AHE (1) 
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SECTION EDITOR 


Metallurgical Research upon the Ores of the Mufulira Mine, 


Northern Rhodesia. Rocer F. Power. Bull. Inst. Mining 
Met. No. 395, Aug. 1937, 16 pp. Original research. The ore 
contained 6.15% Cu as (in order of importance) chalcocite, 


“slime 
Mill irregularities were caused 


bornite, chalcopyrite, malachite, cuprite, metallic Cu, and 
Cu” (clay impregnated by Cu). 
by variation in ore. Ores containing graphite would not froth 
below pH 7.2-7.7. Weathered ores frothed freely at lower pH; 
above about 8.6 froths were very flat and dead. The main reasons 
for ore differences were presence in varying amounts of (1) mala- 
chite, cuprite, and metallic Cu, (2) Cu minerals of colloidal size, 
(3) graphite-bearing gangue (resulting in high gangue in rougher 
concentrate) and (4) slimes. The best method for recovering 
oxidized Cu from sulfide tailings was by flotation using a special 
organic reagent (composition not given) and Ca polysulfide. All 
minerals were first depressed, then cuprite and malachite floated, 
followed by Cu-rich slimes and sulfides; if pulled further, Fe oxide, 
graphite, and sericite floated. The process has great flexibility and 
gives high ratio of concentration. Smelting of the oxide concen- 
trate is feasible but more expensive than sulfide smelting. Leach- 
ing gave 98% recovery. To overcome effect of slimes in ore, 
grind under conditions that give an alkaline deflocculated slime; 
remove colloidal slimes and if their metal content is of economic 
importance float separately after flocculating. The deslimed ore 
floats easily with a minimum of reagents. Exposure of ore in 
stopes adversely affected flotation. Four main processes were at 
work in aging: (1) disappearance of specks of graphite, (2) 
breakdown of feldspars to produce colloidal slimes and carbonates 
and bicarbonates of K and Na, (3) attack of Cu sulfide miner ls 
by bicarbonates and (4) chemical rearrangements in the structire 
of the highly surface-reactive colloids resulting in some cases in 
the displacement of replaceable alkalis by Cu derived from bi: .r- 
bonate solutions, hence slimes assaying 4% Cu. AHE (1!) 


Stirling Mine Operations. J. G. A. STEVENSON. Trans. ( m. 
Inst. Mining Met., Vol. 40 (in Can. Mining Met. Bull. No. 32, 
June 1937), pp. 278-301. The mill flow sheet is given .nd 
described by operations. Talc is floated after classification. ‘| he 
concentrate is tabled, the tails going to waste and the table con- 
centrate with the flotation tails is thickened, classified, reground, 
and floated to give a Cu-Pb concentrate, middlings (returned to 
head of this circuit) and tails which are feed to the Zn flotation 
circuit. The Zn tails pass to an 8 ft. Forrester cell, which returns 
its concentrate to the Zn circuit and sends its tails to waste. Re- 
agent consumption is soda ash 0.80, CaO 0.35, No. 301 reagent 
and butyl xanthate 0.22, Na ethyl xanthate 0.45, CuSO, .1.33, 
ZnSO, 1.45, NaCN 0.10, cresylic acid 0.19, and pine oil 0.04 


lb./ton. AHE (1) 


A Field Test for Gold. G. VitpeErtT DouGLas & NorMAN B. 
GiLuies. Trans. Can. Inst. Mining Met., Vol. 40 (in Can. Mining 
Met. Bull. No. 302, June 1937), pp. 261-262. Descriptive. A 
2 Ib. sample is powdered, panned, and 2 g. of concentrate placed 
in a test tube. Add 6 cc. of 10% I solution in alcohol, heat 
gently for 10 min., settle, remove solution in eye dropper, drop on 
a warmed Pyrex watch glass with evaporation of each drop before 
next is added to same spot. If more than $2/ton of Au is present, 
an Au mirror is formed. Wash mirror with 1 : 1 HNO, to remove 
Cu, Ag, Pb, Zn, and Fe. If large amounts of Cu and Ag are 
present, the I solution becomes colorless on heating. Add I until 
color is maintained. AHE (1) 


Iron Mining in Muscoda. No. 6. I, II. E. M. Batt & A. W. 
Beck (Tennessee Coal, Iron & Railroad Co.) Eng. Mining J., Vol. 
138, Sept. 1937, pp. 29-33, 37; Oct. 1937, pp. 35-39. Mime 
development and stoping, the scraper loading, haulage and other 
auxiliary operations are outlined, and, in some cases, illustrated. 

WHB (1) 

Hydraulic Mining Looks Up in California—As Projected 

Government-built Debris Dams Approach Realization. LEROY 


A. PALMER. Eng. Mining J., Vol. 138, Oct. 1937, pp. 29-33, 52. 
WHB (1) 
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ia. Crushing, Grinding 
& Plant Handling 


Short-column Hydraulic Elutriator for Subsieve Sizes. S. R. 
B. Cooke. U. S. Bur. Mines, Rept. of Investigations No. 3333, 
Feb. 1937, pp. 39-51. An hydraulic elutriator is described that 
will fractionate up to 200 g. of material into 10-12 sizes between 
270 mesh and 2.3# for silicate minerals or 1.2 for sulphide 
minerals. During operation a minimum amount of attention is 
required. The technique of dispersion of the pulp and of opera- 
tion is described in detail. By using saponin as a dispersant, sul- 
phide flotation concentrates may be elutriated satisfactorily. 

AHE (la) 


Modern Trends in Classification. C. K. McArtHur (Dorr 
Co.) Mining Tech., Vol 1, May 1937, T.P. 815, 8 pp. Practical. 
Closed-circuit grinding is discussed from the standpoint of proper 
ball-mill pulp flow rather than from the circulating-load ratio. 
Ball mills have been loaded to as high as 30 tons per ft.’ 
effective volume per day with marked imcrease in efficiency. 
Several very large plants have now replaced the older classifier 
models with heavy-duty machines, so as to carry out the actual 
loading of ball mills. As a direct result of this, grinding costs 
have been decreased and tonnages increased without additional 
floor space. The only limitations to crowding mill tonnage are 
mechanical. JLG (la) 


Metal Consumption in Hammer Mills at Norris Dam. FRAN- 
cisco CADENA (Tenn. Valley Authority) Mining Tech., Vol 1, 
july 1937, T.P. 824, 10 pp. Coarse and fine aggregate for 
1,000,000 yd.* of concrete were made by crushing dolomite from 
a Tennessee quarry. Both slugger and stirrup hammers were used. 
The latter showed the lesser metal loss per ton of stone crushed, 
and the lesser cost of crushing. Wear on harnmers increased 
rapidly as SiO. content of dolomite rose from 4.7 to 7.1%. Mn 
steel grate bars were more economical than tool-steel bars. 


JLG (1a) 


Comparison of Low Versus High Discharge for Ball Mills. 
L. LONGMORE & HOLLINGER MILL STAFF. Trans. Can. Inst. 
sing Met., Vol. 40, (in Can. Mining Met. Bull. No. 303, July 
7), pp. 325-332. Discussion. See Metals and Alloys, Vol. 8, 
> 1937, p. MA 338 R/9; Aug., p. MA 474 L/5; Oct., p. MA 
L/4. AHE (la) 


ic. Flotation 


‘lotation of Complex Molybdenum-vanadium Ores from Mam- 
moth, Ariz. J. BRUCE CLEMMER & S. R. B. Cooke. U. S. Bur. 
‘ines, Rept. Investigations No. 3333, Feb. 1937, pp. 21-38. A 

\iposite sample assayed Au 0.15 oz./ton, Pb 1.23, MoO, 0.45, 
aid V2Os 0.30%. Gravity concentration and cyanidation are used 
to give recoveries of Au 83, Mo 57.2, and V 32.9%. Cerussite, 
wulfenite, vanadinite, and descloizite are brittle, segregate in the 
fines, and are lost in the slimes. A new mill has added flotation 
and discarded cyanidation. Less Au is recovered by flotation than 
by cyanidation, but costs are less, the system is flexible, and the 
higher recovery of Mo and V justifies the change. Laboratory 
tests indicate that straight flotation would simplify the milling 
and further reduce costs without sacrificing recoveries. Aliphatic 
acids, soaps, and oil emulsions promote flotation, but most promis- 
ing results were obtained with the customary sulfide flotation re- 
agents. A combination of ethyl or amyl xanthate and Aerofloat 
was a good collector. A small amount of pine oil or cresylic acid 
may be used to modify the froth. Ores containing small amounts 
of cerussite can be floated easily but the difficulty increases with 
increasing cerussite. Complete cerussite recovery is necessary be- 
fore low-V tailings can be produced. Proper conditioning for 
flotation depends on the amount of cerussite present. Too little 
xanthate results in cerussite loss, too little Aerofloat increases V 
loss, too much makes voluminous froths and impairs selectivity. 
Sulfidizing reduces the amount of collector needed and speeds 
up flotation. Cerussite and wulfenite on immersion in a solution 
of Na:S immediately acquire a PbS coating; vanadinite and des- 
cloizite are sulfidized at a much slower rate. Excess sulfide and 
long conditioning are detrimental to good flotation. For each ore, 
there is a critical NasS concentration, which depends on pH and 
type and amount of collector. For any collector, the critical 
amount of NasS decreases with increasing pH. Critical amounts 
of Nass are lower in hard H:O. CaO and MgO salts retard sul- 
fidizing of Pb minerals and consume reagent. Complete precipi- 
tation of hard-H;O constituents is not essential. Harmful effects of 
excess Na:S can be overcome with H:SO, if high pH causes depression 
or with a metal salt (CuSO, or Pb(NO;)2) if S ion is the depres- 
sant. NasS and CuSO, are especially useful on ores containing 
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descloitize and permit high V recovery with minimum collector. 
Dithiocarbamates are more effective than xanthate for collecting 
unsulfidized minerals; both are equally effective after sulfidizing; 
thiocarbamates are not as effective as xanthate in floating Au. 
NaS is a powerful depressant for Au; Au should be floated prion 
to sulfidizing. AHE (ic) 


Kalgoorlie Sulfide Ore—Experimental Work on Paringa Ore. 
Chem. Eng. Mining Rev., Vol. 29, Apr. 1937, pp. 278-280. Tests 
are tabulated which show the superiority of the pre-cyanidation and 
flotation method in producing a low final residue from the Paringa 
ore. The inherent advantages of the treatment are that the whole 
ore is subjected to leaching before any source of loss is encountered 
and that the reduced grade of the flotation concentrate correspond- 
ingly decreases the several losses resulting from roasting. 

WHB (ic) 

The Use of Sodium Sulphite at Zyryanovsk Ore Dressing 
Plant. A. S. SLADKov. Tsvetnye Metal., No. 1, Jan. 1936, pp. 
66-80. Original research. The author describes the results of 
laboratory and plant experiments made with the aim of improving 
the depression of ZnS in the flotation of Pb-Zn-Cu-Fe ores. Sev- 
eral reagents were tested including the commonly used depressor, 
NaCN. Of the reagents tested, NasS was found to possess the best 
depressing properties, and to have the following advantages over 
NaCN: (1) It improves the extraction of Fe, Cu, Au and Ag, (2) 
it does not require as accurate control of concentration as NaCN, 
and (3) it is non-poisonous and is cheaper than NaCN. 


BND (ic) 
id. Magnetic Separation 


The Dressing Method of the Society for Studying the Dogger 
Ores (Die Aufbereitungsverfahren der Studiengesellschaft fiir 
Doggererze unter Beriicksichtigung der bisher im Grossbetrieb 
erzielten Ergebnisse) G. SENGFELDER. Stahl uw. Eisen, Vol. 57, 
June 30, 1937, pp. 732-735. Concentration of the low grade 
Dogger Fe ores by a dry magnetic method and by a mixed method 
in fairly large-scale plants is described. SE (1d) 


Magnetizing Roasting of Iron Ores by the Method of the 
Eisenforschungsinstitut (Die Magnetisierende Réstung von Eisen- 
erzen nach dem Verfahren des Kaiser-Wilhelm Instituts fiir 
Eisenforschung) W. LuyKEN. Stah/ uw. Eisen, Vol. 57, July 22, 
1937, pp. 805-813. Older magnetic roasting methods are reviewed 
and the development of the present method discussed from the first 
laboratory tests to runs on a semi-operating scale. Ore with 25% 
Fe is concentrated to 45% Fe. Data on costs are given. SE (1d) 


Series Rotary Magnetic Separator. Engineering, Vol. 143, Apr. 
30, 1937, pp. 501-502. Descriptive. LFM (1d) 


le. Amalgamation, Cyani- 
dation & Leaching 


Stabilizing Agglomerated Slimes for Cyanide Leaching. 
ORSON CUTLER SHEPARD & CHARLES F. SKINNER (Stanford Univ.) 
Mining Tech. Vol. 1, Mar. 1937, T.P. 790, 12 pp. Original 
research. Moisture agglomeration increases the permeability of 
slimes and finely ground ores sufficiently to allow satisfactory 
percolation of leach solutions, but beds of such slimes subside 
and become practically impervious when flooded with solution. 
A method of stabilizing moisture-agglomerated slimes by the pre- 
cipitation of CaCO; in the glomerules was developed. Laboratory 
tests on treated slimes gave satisfactory percolation of solution by 
flood leaching. Laboratory tests cyanide leaching Au-bearing tail- 
ings gave substantially the same extraction by percolation leaching 
after agglomeration and stabilization as that obtained by agitation 
leaching. JLG (le) 


The Sulpho-telluride Problem—An Analysis of Recent Investi- 
gations. H. Harpy SmitH. Chem. Eng. Mining Rev., Vol. 21, 
June 8, 1937, pp. 333-344. Review of work on the ores from 
Kirkland Lake, Ont., Cripple Creek, Colo., and Kalgoorlie, W.A. 
The ultimate recovery by cyanidation is limited principally by the 
intimately associated Au in the pyrite and gangue, and the fact 
that with correct grinding and agitation the telluride values may 
be completely extracted. Experimental work at the Lake Shore 
mines led to the establishment of a process giving a strong 96% 
extraction and reduced working costs. WHB (ie) 


The Treatment of Slimes on the Small Gold Mines of South- 
ern Rhodesia. W.B.BrytH. Bull. Inst. Mining Met., No. 389, 
Feb. 1937, 12 pp.; No. 390, Mar. 1937, pp. 17-25; No. 392, May 
1937, p. 31. Discussion. The untreated slime dumps of many 
vld small operations are being leached in shallow layers with 
weak cyanide (0.02% KCN minimum). The solution is kept 
acid. The plant is described. AHE (le) 
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2-ORE REDUCTION 


Calculation of the Specific Heats and Entropies of Metal 
Vapors from Spectroscopic Data, with Special Reference to 
Gaseous Iron and Copper. K. K. Keiigy. U. S. Bur. Mines, 
Rept. of Investigations No. 3341, May 1937, 19 pp. Energy dif- 
ferences in wave numbers, the quantum weight (P:), and energy 
values in ergs/molecule for 212 energy levels of Fe(g) and 11 
energy levels of Cu(g) are tabulated. From these, the specific 
heat and entropy of Fe(g) at 29 temperatures, 0-5000° K., and of 
Cu (g) at 8 temperatures, 1500-5000° K., are calculated. The 2 
lowest energy states for Fe(g) are separated by only 416 cm.” 
which is small enough so that the second state is effective, theo- 
retically, at below room temperature. The hypothetical specific 
heat of Fe(g) rises to a maximum of 6.15 at about 330° K., then 
falls to 5.285 at about 1350° K., then rises again to 7.049 at 
4000° K..; it is estimated that 7.922 is the specific heat at 5000° K. 
The classical specific heat is 4.967 at all temperatures. For Cu(g), 
the second level is high enough above the lowest so that few 
atoms reach this state below 1500° K. and therefore up to near this 
temperature, classical specific heat values may be applied. At 
higher temperatures, specific heat rises much above classical values 


to 7.795 at 5000° K. AHE (2) 


2a. Non-Ferrous 


Principles of the Formation of Metals by Reactions in the 
Gaseous Phase. Experiments on the Reduction of Copper 
Halides by Hydrogen (Prinzipien der Metallformung bei Reak- 
tionen in der Gasphase. Versuche iiber die Reduktion von 
Kupferhalogeniden mit Wasserstoff) Kurt Huser (Univ. Bern) 
Z. Krist., Vol. 96, Apr. 1937, pp, 287-310. Oviginal research. 
Results of the reduction of cuprous and cupric halides by H in a 
heated tube under various conditions and the form of the deposited 
metal are given. Surface tension phenomena do not adequately 
explain the occurrence of crystals with round instead of plane 
faces. Discusses the various factors determining the crystalline 
form of the deposit. Bibliography. EF (2a) 


Dephlagration Reactions (Die Abbrandreaktionen) Max 
Trautz & Jon. Dettev Hotz. J. prakt. Chem., Vol. 148, No. 
9, 1937, pp. 225-265. Half devoted to a general discussion of 
dephlagration reactions, loosely defined as those taking place be- 
tween a metallic oxide and another metal after priming by an 
intense source of heat, and half experimental. In the latter, the 
priming mixture was 10 parts Al powder, 7 parts KCIO and 40 
parts BaO: ignited by Mg ribbon. Schamotte and fluorite cru- 
cibles were used. The vapor pressures of certain metals at the 
reaction temperatures were so high as to cause explosions or much 
effervescence, especially for Mg, Zn and Pb. The effect of grain 
size was investigated but results were not clear cut. Maximum 
temperatures lay above the boiling points of Al (2500° C.), Cu 
(2560° C.) and Sn (2500° C.). The order in which one metal 
reduces another metallic oxide was: Be, Al, Ba, Cu, Mg. The 
reaction between Al and SiO: was studied in some detail. Si yield 
was 36-70%, depending on the original ratio of Al to SiO,. S 
was a good reaction promoter. HCD (2a) 


Chloride Volatilization of Lithium from Spodumene. FosTER 
Fraas & OLiveR C. Ratston. U. S. Bur. Mines, Rept. Investi- 
gations, No. 3344, May 1937, 11 pp. Original research. Spo- 
dumene is mixed with enough CaO and CaCl, to displace the Li 
in the spodumene by Ca and to supply enough available Cl to 
produce LiCl. An alternative mix calls for enough Ca compounds 
(limestone and CaCl.) to produce Portland cement clinker. The 
mix is roasted in a rotary cement kiln and the chloride fumes are 
precipitated in a Cottrell precipitator. Costs, allowing no credit 
for residue, were 20-30 cents/Ib. LiCl. Other volatizilation 
methods are reported briefly. AHE (2a) 


The Treatment and Working of Copper. 5S. African Mining 


Eng. J., Vol. 46, Pt. Il, Dec. 21, 1935, pp. 551-552. General 
discussion of refining and alloying of Cu. AHE (2a) 
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A. H. EMERY, SECTION EDITOR 


Progress in Smelting Non-ferrous Metals. T. J. TAPLIN. 
Metal Ind., London, Vol. 50, Jan. 15, 1937, pp. 51-56. Up-to-date 
review. There has been little progress in pyrometallurgy during 
the 20th century. The great advanace has been in the mechanical 
side which may be summed up in 1 word—continuity. Differential 
flotation, Dwight-Lloyd continuous sintering machine, the use of 
pulverized coal for smelting and the smelting of Cu ores with- 
out fuel are discussed. The apparatus for smelting Pb has under- 
gone far less change than that for Cu. The main change has been 
the invention of the mechanical shovel and poker for charging. 
The most outstanding development in Zn recovery is electrolytic 
production; reports little change in Sn. Refining is treated briefly. 

RWB (2a) 


Present Status of Sulphur Fixation and Plan of Investigations. 
R. S. DEAN. U. S. Bur. Mines, Rept. Investigations, No. 3339, 
May 1937, pp. 3-18. A review. There is no satisfactory process 
for S recovery from stack gases without preliminary concentration. 
Three processes for such concentration, proven on pilot-plant sca 
are described. They use as absorbents (1) NH, sulfite-bisulfite, 
(2) basic Al sulphate, and (3) xylidine and Na:CO, solution. 
All require cooling the stack gases, resulting in a loss of drai: 
Sulphate formation is a major problem in all 3 processes. It 
removed as CaSO, in 1 and 2 and as Na:SO, in 3. Removal 
much simplified in 3 because the free base is insoluble in H 
although chemical loss is greater. The reduction step, which 
described, presents fewer problems than the concentration st: 
The Bur. of Mines program of research in § fixation is outline 


AHE (2.) 


Jf — Ss . 


The Scientific Fundamentals of Tin Mining II. The Tin- 
oxygen System at Temperatures between 400 and 1200° Cc. 
(Die Wissentschaftlichen Grundlagen der Zinnverhiittung | I. 
Das reine Systeme Zinn-Sauerstoff bei Temperaturen von 4:'0 
bis 1200° C.) JosEF KLARDING. Metal] u. Erz, Vol. 4, No. 7, 
1937, pp. 164-169. Original research. The oxidation-reduction 
kinetics of Sn and SnO were studied over a wide temperati re 
range. SnO is much easier to reduce (with CO) above 844° C. 
than below. FPP (2:) 


2b. Ferrous 


Desulphurization of Pig-iron and Steel. T. P. CoL_cLoucHu 
(H. A. Brassert Co.) Iron & Coal Trades Rev., Vol. 135, Sept. 3, 
1937, pp. 362-364. A new principle in making pig Fe was 
developed and has been shown to be successful in practical appli- 
cation. The object is to produce pig Fe at the lowest possible 
cost by establishing in the blast furnace those conditions which will 
give the max. rate of production and the lowest coke consumption 
per ton of pig Fe made without regard to S content. Fluxes are 
added to the burden in such proportions as will give a slag of 
minimum melting point and viscosity without regard to S$ content 
of the Fe. §S is removed by subsequent treatment with desulphur- 
izing agents, e.g. NazCO,; or mixtures of limestone, fluorspar and 
Naz:CO; The slag is extremely fluid; S can be removed to below 
0.1% but the lower the S content the greater the difficulty in 
removing the same proportion and the less efficient is the action of 
the desulphurizing agent. Steel of any desired specification can 
be produced under these conditions in the mixer. See also Metals 
and Alloys, Vol. 8, Apr. 1937, p. MA 201R/38. Ha (2b) 


Tapping Arrangements for Modern Blast Furnaces, C. C. 
Downie. Engr. of India, Vol. 5, May 1937, pp. 11-12. Describes 
how many of the practical difficulties met in tapping modern blast 
furnaces have been overcome and comments on the various 
machines employed. APS (2b) 


Recognizes Need for Ore Concentration. Ssee/, Vol. 100, 
Apr. 19, 1937, pp. 81-82. Abstracts of some of the papers read 
before the Blast Furnace and Raw Materials Committee, Am. Inst. 
Mining Met. Engrs. MS (2b) 
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Problem of Degasification and Purification of Metals and 
Alloys (Le Probléme de Dégazage et Affinage des Métaux et 
Alliages) HENRY Lepp. Rev. Met., Vol. 34, July 1937, pp. 443- 
(46. Theoretical discussion showing that the best results are to 
be expected when deoxidation is conducted by means of a proper 
slag under specific conditions assuring selective oxidation 


JDG (3) 






Foundry Progress. Engineer, Vol. 163, May 28, 1937, p. 625. 
Editorial commenting on the advantages of modern methods of 
foundry practice and equipment. LFM (3) 


Steel Foundry Crane. Engineer, Vol. 163, Apr. 9, 1937, p. 
418. Descriptive. LFM (3) 


International Foundry Congress Reflects Growing Co-opera- 

ion. Steel, Vol. 101, Aug. 2, 1937. pp. 43-44, 46. Report of 
ngress held in Paris, June 17-24, 1937. Includes abstracts of 

rs presented. MS (3) 


— 


Mechanical Sand Handling for Low-tonnage Foundries. E. W. 
cH. Trans. Am. Foundrymen'’s Assoc., Vol. 7, Apr. 1936, pp. 
{22. The condition of the sand where mechanical sand con- 
ning equipment is not used is outlined. An explanation of 
functions of the various parts of a system designed for a small 
ing foundry together with advantages is given. Savings from 
installation of such equipment in one shop and maintenance 


are cited. CE] (3) 
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GG. LL. GRADS; SEC TIGCER BvVito x. 


Diffusion Phenomena and Temperature Regions in Solidifying 
Melts (Diffusionserscheinungen und Temperaturfelder bei erstarr- 
enden Schmelzen) JosEF MULLER-StRoBEL. Z. Krist., Vol. 96 
June 1937, pp. 466-480. Mathematical research. Discusses at 
great length diffusion phenomena and temperature distribution in 
the corner of a rectangular mold with the object of throwing light 
on the structure of cast metals. EF (3) 


Furnace-charging and Ingot-handling Machines. Eng:neering, 
Vol. 143, May 21, 1937, pp. 577-578, 582. Descriptive. The 
machines are made by Messrs. Dango & Dienenthal, Siegen, Ger- 
many. The ingot-handling machines are suitable for loading fur- 
naces or handling ingots under the hammer. These are of two 
types, one for handling loads up to 1 ton and the other for heavy 
forgings up to 2 tons. All these machines are mounted on road 
wheels so they are not restricted to tracks. Illustrations are given 

LFM (3) 


New Method for Controlling the Degree of Dryness of 
Foundry Moulds. A. RIJHIKov & A oeigaee 9 Liteinoe Delo, 
Vol. 8, No. 3, 1937, pp. 33-38. Im Russian. A detailed descrip- 
tion of construction, ‘testing and use of an apparatus for determina- 
tion of moisture content in foundry molds. Properly mounted 
triangular pins made of Fe and Cu are driven in the material to 
be tested. Electrolytic action proportional to moisture content 
results in electric potential which is measured in the usual way. 
Accuracy of 0.5% of moisture is claimed. (3) 
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Equilibria between Metals, Sulphides and Silicates in the 
Melt V, The Equilibria — Fe +- CoO = Co + FeO and Ni + 
CoO = CO + NiO in the Melt (Mitteilung iiber Gleichge- 
wichte zwischen Metallen, Sulfiden, und Silikaten im Schmelz- 
flusz V, Die Gleichgewichte Fe --+ CoO = Co + FeO und 
Ni + CoO = Co + NiO im Schmelzflusz) WiLHELM JANvEK 
& ALFRED KRIEGER. Z. anorg. Allgem. Chem., Vol. 232, Apr. 16, 
1937, pp. 39-56. Original research. These two equilibria ap- 
proximately obeyed the ideal mass action law. Studies on their 
temperature dependence showed that the constant K, is an expo- 
nential function of the temperature in both systems. A study of 
the effect of SiO. on the equilibria showed that in the first system 
K, decreased with increasing SiO. content and increased in the 
second system. The temperature dependence of these silica systems 
was also studied and an increase of K, with temperature was 
found in both systems. The Q-values were computed from the 
temperature dependences and were compared with values computed 
from thermo-chemical data. The discrepancies in these cases were 
of the same order as appeared when the experimentally found con- 
stant for Ni-CoO was compared to that computed from the Fe-NiO 
and Fe-CoO reactions. Although the values agreed in order of 
magnitude their temperature dependences were in opposite direc- 
tions. These differences in the Q-values may be due to non-ideal 
distribution equilibrium of the oxide between the metal and the 
slag. HFK (3) 


Operation and Study of Chamber Mold Driers. S. CHet- 
VERTUKHIN. Liteinoe Delo, Vol. 8, No. 5-6, 1937, pp. 30-37. 
In Russian. Detailed study of the operation of driers. (3) 

Chill Casting Malleable Iron. M. Kriventsov. Liteinoe Delo, 
Vol. 8, No. 4, 1937, pp. 45-46. In Russian. A case of chill 
casting a simple casting is described. (3) 


Melting Metals. J. B. NEALEY (Am. Gas Assoc.) Ind. Gas, Vol. 
16, Oct. 1937, pp. 10-11, 25. Practical. Thin-walled metal tubes, 
through which the combustion heat of the burned gas is passed, 
are inserted directly into the metal. Heat transfer is accelerated 
and external furnaces are avoided. Ha (3) 


3a. Non-Ferrous 


The Separation of Al and Fe from Cu and its Alloys (Die 
Entfernung von Aluminium und Eisen aus Kupfer und Kupfer- 
legierungen) H. Otro & S. HIMMELSTJERNA (Kaiser-Wilhelm 
Inst. Metallforschung., Stuttgart) Z. Metallkunde, Vol. 29, May 
1937, pp. 152-4. Experimental. Theoretically, metals less noble 
than the least noble component desired in an alloy can be removed 
by melting under a slag containing the oxide or a salt of the nobler 
metal. The nobility of a metal can be determined by the heat of 
formation of its salt. This was confirmed by reducing the Al 
content of Cu from 0.8 to 0.01%, and the Fe content from 1.0 to 
0.04% by melting under a mixture of Cu:;Clh and NaCl. The Al 
content of brass was reduced from 0.9 to 0.03% under a slag of 
borax and ZnO. Experiments were performed on a laboratory 
basis only, with 10 kg. melts. GD (3a) 


Gates and Risers on Smail Non-ferrous Castings. J. M. 
DoucGtas. Foundry Trade ]., Vol. 56, Apr. 8, 1937, pp. 293-296. 
Practical. Three series of alloys, namely, gunmetal, brasses, and 
some Ni alloys are discussed. Covers the theory governing the 
gating of these alloys rather than isolated examples of special 
gating. Effect of size of gate and casting temperature on shrink- 
age, influence of casting temperature on gating, gunmetal risers, 
use of chills, gating of brass and Ni alloys, etc., are discussed. 

AIK (3a) 


Blister Silver (Das Blasensilber) E. RAus, F. Distet & A. 
SCHALL. Mitt. Forsch.-Inst. Probteramts Edelmetaile, Schwab. 
Gmiind, Vol. 11, Sept. 1937, pp. 43-52. Exhaustive original re- 
search into the causes of formation of blisters (cavities) in cast 
and rolled Ag pieces. The experiments which are described in 
detail show that porous castings and sheets with blisters rolled 
from them are formed (in practice) if the melts contain O and S 
together. In hypo-eutectic, Cu-rich melts, however, the reaction 
between dissolved H and O promotes formation of pores. H is 
capable, in all Ag-Cu alloys, of causing pores by its release during 
solidification, but this case is of only slight importance in practice. 
Gases, as CO:, CO, No, held in the melt or carried along by the 
metal jet in pouring can also produce pores if the melt solidifies 
before the gases have opportunity to escape. As a remedy it is 
recommended to deoxidize the melt very carefully, preferably with 
P or Li so that formation of SO. and H:O at solidification is pre- 
vented; in addition, P and Li reduce the solubility of H in the 
melt. Ag-Cu melts react differently with SO, than Cu, because O 
is ly removed from the melt. The test results are shown in 
tables and pictures for various purities of Ag and different Ag-Cu 
alloys on which the various gases acted. 9 references. Ha (3a) 
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Trends in the Non-ferrous Foundry. L. B. Hunt (Staff) 
Metal Ind., London, Vol. 50, June 18, 1937, pp. 687-691. Gen- 
eral review. 11 references. RWB (3a) 


Specializes in Bronze Valves. Pat Dwyer (Staff) Foundry, 
Vol. 65, Aug. 1937, pp. 22-24, 66, 68. After a brief historical 
introduction, describes the equipment and procedure for making 
bronze valves at the plant of Jenkins Bros., Bridgeport, Conn. 
Includes a table giving analyses and physical properties of valve 
parts. VSP (3a) 


Non-ferrous Casting Alloys of High Strength. A. J. 
MurpHy. Trans. Am. Foundrymen’s Assoc., Vol. 7, Apr. 1936, 
pp. 369-400. See Metals and Alloys, Vol. 7, May 1936, p. MA 
257L/7. CMS (3a) 


Electrically or Fuel-heated Hearth Furnace for Melting Alumi- 
num (Elektrisch-oder Brennstoffbeheizter Herdschmelzofen fiir 
Aluminiumschmelzungen) H. SAvER. Elektrowadrme, Vol. 7, 
Sept. 1937, pp. 202-204. The electric furnace is considered to be 
superior to full-fired furnaces because of its more uniform tem- 
perature distribution, less possibility of impurities getting into the 
melt, less gas inclusions and burning off, greater economy and 
simple construction. An electric and an oil-fired furnace are com- 
pared; the cost of melting Al is 43.0 RM./ton for the former, 
45.81/ton for the latter. Ha (3a) 


Centrifugal Casting of Nonferrous Metals. P. LyYAmin. 
Liteinoe Delo, Vol. 8, No. 3, 1937, pp. 39-43. In Russian. 
Comprehensive information is given regarding the casting prac- 
tice and the properties produced by casting Al, Zn, brass and 
duralumin in rotating molds. Macro- and microstructures, physical 
properties and composition of metals were studied and are re- 
ported. Casting temperature of metals, temperature of molds, and 
speed or rotation of ingots were investigated. Entirely satisfac- 
tory results can be obtained with all these metals. (3a) 


Problems in Bronze Manufacturing and Selling. HAro.Lp J. 
Roast (Canadian Bronze Co.) Metal Progress, Vol. 31, May 1937, 
pp. 511-516. Discussion of problems of producer and purchaser 
engineers. WLC (32) 


We Use Permanent Molds for Aluminum Pots. H. BRAN». 
Fab. Progress, July 1937, p. 123. Eight reasons given. WB (3.) 
Light Alloy Die Castings. 


A. C. StrEET. Metal Ind., Londo», 


Vol. 50, Feb. 19, 1937, p. 238. General. RWB (3.) 
3b. Ferrous 

C. H. HERTY, SECTION EDITOR 

Cupola Practice. W. Spiers. Foundry Trade J., Vol. 56, Apr. 


22, 1937, pp. 327-328. Practical. The cupola as designed by 
McLain is still paramount for quality, speed and accuracy. A 
number of rataielile firms are marketing cupolas which very clos«ly 
approximate the details given by McLain, after he had made tests 
on many thousands of cupolas in all parts of the world. Lighting 
up, charge separation, cupola production, volume of air necessary, 
working to schedule, the cupola bottom, slagging out, balance- 
blast cupola, etc., are discussed. The highest temperature of the 
metal tapped out of an ordinary cupola is 1350° C. as against 
1450° C. in the balanced-blast plant. AIK (3b) 


Effect of Additions on the Reaction Between Molten Iron, 
Fe-Mn Silicates, and Solid SiO. (Der einfluss der Beimengungen 
auf die Reaktionen zwischen Eisenschmelzen, Eisen-Mangan- 
Silikaten und fester Kieselsiure) FriepRicH KOrBER. Jernkon- 
torets Ann., Vol. 121, July 1937, pp. 319-354. Discusses the 
influence of C, P, S, and a few metals which alloy with Fe. The 
influence of alumina and titania were studied and it was found 
that less than 2% of either metal was present in the Fe even 
with 40%-60% of alumina or 24%-27% titania, thus showing the 
superiority of these elements in deoxidizing Fe. The reasons for 
the shift in the phase equilibria caused by various additions are 
briefly discussed. Practical recommendations are made on the 
mixing of the charge, on deoxidation, on the oxidation of Mn 
and Si by blowing, on the control of reactions in the acid open- 
hearth process, and on the interaction between the melt and the 
furnace linings. HCD (3b) 


Effect of Heat Insulation of Arc Furnaces on Current Con- 
sumption (Einfluss der Warmeisolierung des Ofengefisses bei 
Lichtbogen-Elektrostahléfen auf den Stromverbrauch) H. 
Werrzer. Stahl u. Eisen, Vol. 57, June 24, 1937, pp. 697-701. 
Tests were made on a number of Heroult furnaces of 6.5-15 ton 
capacity. Insulating the furnace vessels lowered current con- 
sumption 3% and melting time 11%. SE (3b) 
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Rising costs of materials and labor, heavier taxes, restriction 
of working hours, keener competition — all these face 
foundrymen in 1938 and make it harder to earn a profit. 


One definite answer is greater mechanization. Every item 
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neer to discuss the application of these cost-reducing 
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High Duty Alloy Cast Iron. A. B. Everest. Foundry Trade 
. Vol. 56, Apr. 1, 1937, pp. 265-267, and 273. A paper read 

fore the Birmingham branch of the Institute of British Foundry- 
men. Up-to-date review. In the production of high duty irons, 
particularly those for high strength and wearing quality, large pro- 
portions of steel scrap are invariably included in the charge, to 
control and reduce the C content. Melting is frequently carried 
out in the ordinary cupola, and it is emphasized that, given proper 
control, the cupola is one of the most suitable means for the prepa- 
ration of the base Fe. With highly alloyed irons, such as “Ni- 
Resist’ and “Nicrosilal,” it is customary to add the alloys with the 
furnace charge or in the furnace after melting. Heat-treatment 
may consist in stress annealing at 450° C,, for example, or in 
quenching and tempering in order to produce further improvement 
in strength and hardness. One of the most successful methods of 
making high-duty casting with extra high strength is that developed 
under the name of ‘Ni-Tensyl.’ The method of manufacture de- 
pends essentially on inoculation by Ni. After tapping from the 
cupola, Fe has a composition somewhat as follows: 2.7-2.9% C, 
0.7-1.0% Si, 0.7-1.0% Mn. In the inoculation treatment the S: 
content is increased to about 1.5% and a Ni addition of 1 to 
1.5% is made. A recent development is “Ni-Hard,” in which 
alloy additions are employed to render the matrix martensitic 
rather than pearlitic. The Brinell hardness of the casting as a 
whole, whether cast in sand or chills, may be increased to 700- 
900 Brinell. In addition to the marked increase in hardness 
produced in “Ni-Hard” the alloys are also effective in giving a 
finer grain and tougher casting. AIK (3b) 


Pig Iron. R. C. Tucker. Foundry Trade J., Vol. 56, Apr. 
29, 1937, pp. 347-349. Review of modern methods of controlling 
pig Fe. Hot blast pig-Fe is more brittle than cold-blast Fe. The 
silicate slime theory of graphite precipitation gives some idea as 
to a possible cause for the difference in properties of hot-blast 
and cold-blast irons. Charcoal irons are made with relatively acid 
slags, owing to the low S content of the fuel and ore, and are 
much closer than either cold-blast or hot-blast irons of the same 
Si content, even though the C content be very high. This is 
because the acid slags have lower melting points than the norm:! 
slags and are thus more likely, when present as residual inclusio: 
in the melt, to have the ‘fluid surface’’ postulated by Norbury. 
The greater oxidation at the tuyere zone in the cold-blast furnace 
gives a slag of higher FeO and MnO content with a lower melting 
point than hot-blast slags. Although Al added to steel gives 4 
fine-grained tough steel, it causes an open fracture in pig-F. 
Chemical analysis and strength specifications, toughness determin.- 
tion, elastic deflection, the blast-furnace aspect, etc., are discusse |, 
and tests are described for temperature at the spout, fluidity at t!c 
spout, fluidity at the casting temperature, shrinkage by the A. F. 
cylinder standard, mechanical strength, wall thickness (using a st: 
casting) and contraction by the Keep test. AIK (3! 
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Cooling with Ore in the Basic Bessemer Steel Plant (D.s 
Kiihlen mit Erz im Thomasstahlwerk) E. SpeTzier. Stah/ «. 
Eisen, Vol. 57, Aug. 5, 1937, pp. 865-870; Aug. 12, pp. 899-9 
Lime and pig Fe can only be used to a limited extent as a subs i- 
tute for scrap to cool a heat of basic bessemer steel. Low P fe 
ore, however, can be used to displace scrap for this purpose almost 
entirely. The Fe content of the ore is not lost to the slag but is 
absorbed by the bath. SE (3b) 


Statistical Researches on the Metallurgy of the Basic Bessemer 
Process (Grosszahl- Untersuchungen iiber den metallurgischen 
Verlauf des Thomasverfahrens wahrend der Konverterreise) 
T. Litcen. Stahl u. Eisen, Vol. 57, Sept. 9, 1937, pp. 993-999; 
Sept. 16, pp. 1022-1028. Statistical data are given of very extended 
studies. An unfavorable type of converter aggravates any defects 
due to poor pig Fe while a favorable form of converter tends to 
overcome any ill effects of poor pig Fe. SE (3b) 


Some Notes on Duplex Process. A. Dupar. Metallurg, Vol. 
12, May 1937, pp. 10-20. Im Russian. Statistical study of the 
application of the process to a very inefficiently operated plant 
indicated that the production increases with decreasing C content 
of the blown metal and that the steel produced by the duplex 
process is stiffer than the straight open-hearth product. (3b) 


Influence of the Arc Voltage on Electric Furnace Operation 
(Ueber den Einfluss der Lichtbogenspannung auf den Betrieb 
des Elektrostahlofens) F. K. BucHHoLz, A. ZIEGLER, & E. Voos. 
Stahl u. Eisen, Vol. 57, June 17, 1937, pp. 681-683. Difficulty 
in the operation of an 8-ton arc furnace was overcome by raising 
the voltage by about 10 volts. SE (3b) 


Iron and Steel Producers Meet at Birmingham. T. L. JosEPH 
(Univ. Minn.) Metal Progress, Vol. 31, June 1937, pp. 618-621. 
Account of the discussion of blast furnace and pdt ww prob- 
lems at Birmingham, Ala., in Apr. under the auspices of A.I.M.E. 

WLC (3b) 
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ZIRCONIUM added to Steel in the Ladle 


... Inhibits Carbon Segregation 


:  ganetss added to killed steel in the ladle 


diminishes the variation in carbon content 





















within the ingot. This variation, known as “‘seg- 
regation”, results in non-uniform physical prop- 
erties. Zirconium, by inhibiting carbon segrega- 


tion, produces more uniform grain structure and 
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properties throughout the ingot. 

Zirconium is advantageously added to killed 
steel in the ladle as 12-15 per cent zirconium 
alloy. Ask an Electromet metallurgist to call and 
explain how you can use this alloy to improve 
your killed-steel ingots . . . Or write for addi- 


tional information, without obligation. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCL 


Carbide and Carbon Building, 30 East 42nd St., New York 


Zirconium should be 
addedtothe ladle 
while it is being filled. 
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Ferro-Alloys & Metals 





Visit the STAINLESS STEEL EXHIBIT 
New York Museum of Science and Industry 
R-C-A Building—Rockefeller Center, New York 
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W ALKER-YORK 


CRUCIBLE FURNACES 


(COKE-FIRED ONLY) 


Economical—Flexible—Adaptable—Self-Contained. 
This furnace produces good metal at low cost. 


Made both tilting and stationary in sizes taking 
$40 to £400 crucibles. 


Larger sizes made to order. 


CRUCIBLE FURNACE CO., INC. 


CHARLOTTESVILLE, VIRGINIA. 











Study of Steel Making in an Acid Open Hearth Furnace 
(Etude de Elaboration de l’Acier au Four Martin Acide) HENRI 
Matcor. Rev. Mét., Vol. 34, July 1937, pp. 411-422. The theory 
of acid open hearth furnace operations proposed by Kérber of the 
Kaiser-Wilhelm Inst. Eisenforsch. is in general agreement with 
observed facts, but the author takes exception to the idea that O 
is supplied to the bath by the silica film surrounding it. Some 
experiments made in production practice showed that the weight 
of silica reduced and the weight of it removed from the furnace 
lining were in the ratio of 1:4, suggesting an exchange of Si be- 
tween the slag and the metallic ath which is contrary to the 
assumption of the theory. The relation between the composition 
of slag and of the bath is discussed in regard to Si, FeO, Mn 
and C. JDG (3b) 


A Small Oil-fired Rotary Furnace. E. W. WYNN. Foundry 
Trade ]., Vol. 56, May 27, 1937, pp. 426-430. Descriptive. High- 
strength gray Fe with tensile strength of 18 toms per sq. in. can 
be produced consistently. An Fe eg the ‘‘Emmel” type, containing 
2.5% Si and 2.5% C, is easily made in the rotary furnace. It 
machines easily, has a steel-like finish, and good wear-resisting 
properties. High quality acid-resisting 15% Si Fe is easily pro- 
duced in this type of furnace. Audcoloy, an austenitic alloy used 
for corrosive services, is improved structurally when produced 
in the rotary furnace. Main advantages are economy, ease of con- 
trol and the fact that the charge is economically melted out of 
contact with C. AIK (3b) 


Contribution to the Problem of Basic Open-hearth Slags in 
the Scrap-carburization Process (Beitrag zur Frage der basischen 
Siemens-Martin-Schlacker beim Schrott-Kohlungsverfahren) E. 
Wipowski. Stahl u. Eisen, Vol. 57, July 15, 1937, pp. 781-789. 
In a large number of basic open-hearth melts made by the scrap- 
carburization process it was indicated that a basicity (CaO/CaO + 
SiO:) of 66% and a slag volume of 130-200 lbs./ton of steel cor- 
responded with high Mn consumption. Further increase in the 
lime additions, and hence the basicity and slag volume, further 
increased Mn losses and injured steel quality. SE (3b) 


Use of Soda Ash in Iron Casting. D. Voronin. Liteinoe 
Delo, Vol. 8, No. 5-6, 1937, pp. 37-39. In Russian. Adding 
about 0.5% soda ash in the ladle into which cupola Fe was poured 
greatly improved separation of the metal from slag, reduced 
porosity and reduced sulphur content. (3b) 


MA 14 


cr 


~~ 


10 





Effect of Various Factors on the Fuel Requirements of a Blast 
Furnace (Olika faktorers inflytande masugnens_ kolat- 
gang) MARTIN WIBERG. Jernkontorets Ann., Vol. 121, July 1937, 
pp. 355-454. Discusses: general viewpoints on the blast furnace 

rocess; detailed calculations on the reduction process in an actual 
Eergain including temperature gradients, heat balances; direct 
and indirect reduction; relation between fuel requirement, 
gas composition, and gas temperature; and application of the 
results to varying local conditions including such factors as sea- 
sonal variations in humidity, the value of enriched air and the use 


of scrap Fe. The calculations take account of the economic fac- 
tors prevailing in Sweden. HCD (3b) 
The Failure of Ingot Moulds for Steel Ingots. J. G. PEARCE. 


Foundry Trade J., Vol. 56, May 13, 1937, pp. 392-394. Iron & 
Coal Trades Rev., Vol. 135, Aug. 13, 1937, p. 252; Aug. 20, 1937, 
pp. 279-280. Paper incorporated in the seventh report on the 
heterogeneity of steel ingots presented to the spring 1937 meeting 
of the Iron & Steel Inst. Up-to-date review. Major cracking, 
crazing or minor cracking, influence of composition, effect of Si, 
S, Mn, P, Ni, Cr, Mo, influence of structure, homogeneity and 
uniformity, etc. are discussed. AIK (3b) 


Relation of Properties of Cast Iron to Thickness of Castings. 
H. L. CAMPBELL (American Hoist & Derrick Co.) Am. Soc. Test- 
ing Materials. Preprint for June 1937 meeting, 4 pp. Data are 
presented on the tensile and compressive strengths of irons cast 
in round bars of different diameter. The results of other investi- 
gations on this subject are reviewed. Experimental test data are 
summarized on a chart which indicates the relation of the tensile 
strength to the thickness of the metal in separately cast round 
bars. The tensile and compressive strengths of gray cast iron are 
dependent upon the size of the castings from which the test 
specimens are prepared. The metal in a light section has a higher 
strength than metal of the same composition in a heavy section. 
In giving the tensile strength of cast Fe, it is necessary always to 
state the size of the casting from which the test specimen was 


obtained. VVK (3b) 
Deoxidation of Molten Steel. C. SHARP. Iron & Steel Inc, 
Vol. 10, June 1937, pp. 483-486. General discussion. CEJ (3b) 
Casting of Ship Stems. G. TsIGANENKO. Liteinoe Del., 


Vol. 8. No. 3, 1937, pp. 24-27. Im Russian. Detailed descri: - 
tion of molding and casting practice used in making stempos s 
for an ice-breaker. (3b) 


Portland Cement Binder for Foundry Molding Sand. Cai | 
A. MENZEL (Portland Cement Assoc.) Iron Age, Vol. 140, Ju y 
8, 1937, pp. 37, 94. See Metals and Alloys, Vol. 8, Sept. 193”, 
p. MA 541R/4. VSP (3h) 


Make Large and Small Castings. PAr Dwyer (Stafi) 
Foundry, Vol. 65, July 1937, pp. 22-24, 62, 65. Describes tiie 
Sessions Foundry Co., Bristol, Conn., established in 1879. The 
company makes castings ranging from small spool chaplets ‘o 
massive anvil blocks weighing 35 tons. VSP (3b) 


The Brosius Electric Blast-furnace Tap-hole Stopping Machine. 
Engineering, Vol. 143, Apr. 16, 1937, p. 431. Descriptive. 
LFM (3b) 


The Fitterer Pyrometer—For Measuring Steel Temperatures. 
Iron Age, Vol. 140, July 22, 1937, pp. 38-40. Describes a 
recently developed portable C-SiC thermocouple which is inserted 
through wicket hole of furnace and immersed in the steel to a 
depth of 6 to 8 in. at a point 214 ft. from front wall. 

VSP (3b) 


Details of a Heat of Stainless Steel Produced in the Electric 
Furnace. Steel, Vol. 101, Sept. 27, 1937, pp. 54, 56-57. Prac- 
tical. Describes briefly the electric furnace and presents log of a 
heat of stainless steel. MS (3b) 


Combined Pattern for Making a Large Cast Iron Casting. 
V. ANDREEV. Liteinoe Delo, Vol. 8, No. 4, 1937, pp. 26-28. In 
Russian. Molding practice used in making a 25-ton bottom plate 
for a turbine is described. (3b) 


The Scrap Price, Spout Iron Cast Problem. WILLIAM A. 
Pua (Iron Age) Iron Age, Vol. 140, Aug. 5, 1937, pp. 39-41. 
Practical discussion of recent trend toward high scrap % in cupola 
mixtures and the effect of present day raw material prices on the 
cost of such mixtures. VSP (3b) 


Studies of Casting Stresses in Chilled Iron Rolls. J. ERLER 
(Farrel-Birmingham, Inc.) Iron Age, Vol. 140, Aug. 26, 1937, pp- 
46-51, 81. See Metals and Alloys, Vol. 8, May 1937, p. MA 
300 R/4. VSP (3b) 
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Grain Size Control of Carbon and Alloy Steels During Melt- 
ing. M. ELINSsON, L. SoLov’Ev & I. Pingcin. Kach. Stal, Vol. 
5, No. 1, 1937, pp. 7-14. In Russian. An extended study of 
electric steel heats during melting and finishing. In making C 
tool steels melting period is associated with constant grain size 
of 4-5, oreing has no practical effect, mixed grain being associ- 
ated with non-uniformity of composition; holding under carbide 
slag produces grain size of 5-6. Deoxidation process has the 
maximum effect; Mn added before Si and Al increases grain size 
by about 1-2 units, but added after or with them has no affect at 
all. Si reduced the grain size when the heat is oxidized and slightly 
increases it in properly deoxidized heats. Al always reduces grain 
size. Abnormality increases from melting to the refining period 
and then decreases. Mn always reduces abnormality; 4-5 kg./ton 
FeSi reduces abnormality, 1-2 kg./ton either leaves it unchanged 
or increases it somewhat. The effect of Al on abnormality was 
uncertain. In making high speed steel 4-5 grain size was observed 
both during melting and refining, and final deoxidation with 100- 
150 g./ton of Al produced no appreciable change in grain size. 
Straight remelting under a white slag appears to increase the grain 
size of this steel to 3-4. In roller bearing steel, heats made with- 
out Al addition had the grain size of 1-3 which could be changed 
in the interval of 1-6 by varying the amount of Al added. Best 
grain size, 5-6 was obtained using 300-400 g./ton of Al. (3b) 


Studies on the Solidification and Contraction in Steel Castings. 
IV. The Free and Hindered Contraction of Alloy Cast Steels. 
Cc. W. Briccs & R. A. Gezetius. Trans. Am. Foundrymen’s 
Assoc., Vol. 7, Aug. 1936, pp. 1-24. Original research. The 
contraction characteristics were obtained on 11 alloy steels whose 
C contents were similar. The contraction was hindered by means 
of springs, and the resulting stresses and the amount of contraction 
correlated: (1) The free contraction of a plain 0.35% C steel is 
greater than that of any of the alloy steels studied. The total 

centage of free contraction varies from 2.27%, attained by the 

Cr steel, to 2.40%, recorded by the Ni steel. (2) The amount 
of contraction taking place in both freely contracting and hindered 
contracting bars prior to reaching the critical range is, in general, 

endent upon the temperature at which the critical range occurs. 
(3) The total amount of hindered contraction obtained corresponds 
closely to that exhibited by the plain C steel. The relative final 
itions of the different alloys vary somewhat with different 
yunts of tension on the bars. (4) The amount of expansion 
wn by the alloys during the critical range varied considerably. 
general, the amount of expansion under hindered contraction is 
ater than that recorded with freely contracting bars. (5) 
ferences in the pouring temperature of the steel have no effect 
n the total amount of contraction in the solid state or upon the 
pe of the contraction curve. See also Metals and Alloys, Vol. 
Oct. 1936, p. MA 490L/9. CE} (3b) 


‘astability of Cast Iron. P. Berc & N. Dmrrtriev. Liteinoe 

0, Vol. 8, No. 3, 1937, pp. 28-32. Im Russian. The casting 
perties of cast Fe were investigated using a Curry spiral mold. 
influence of remelting and of P content were studied. De- 

ed data show that remelting pronouncedly decreases the cast- 
qualities of iron, even when its composition is maintained 
‘stant. The phenomenon is explained on the basis of silica 
spension formed in the Fe by repeated remeltings. Flowing 
yperties of Fe increased with P content, but with the same final 
content, better castability was observed when blast furnace metal 
was high in P than when the element was separately introduced as 
ferro-phosphorus. A sharp increase in casting properties was 
observed when a given P content was obtained by mixing together 
different makes of iron. (3b) 


Casting Locomotive Pistons with Steel Plate and Cast Iron 
Rim, V. BREKHOV. Lifteinoe Delo, Vol. 8, No. 3, 1937, pp. 20- 
24. In Russian. These pistons are cast of Fe containing 0.7- 
0.9% combined C, 2.9-3.2% total C, 1.2-1.8% Si, 0.75-0.95% 
Mn, 0.5-0.8% P, 0.15% S max., 0.4-08% Cr, 0.1% Ni min. 
Steel disks are warmed by pouring on them a small quantity of Fe. 
Rims are cast at 1250-1280° C. Detailed description of practice 
used is appended. (3b) 


Heat Transfer in Open Hearth Furnaces. I. KAZANTSEV. 
Teoria i Pract. Met., No. 4, 1937, pp. 40-50. In Russian. Mathe- 
matical considerations are advanced to support hypothetical meth- 
ods of furnace-charging from the standpoint of better ees 

(3b) 


Ingot-mould Life. JoHN SHAW. Foundry Trade J., Vol. 56, 
Apr. 15, 1937, pp. 308-310. Up-to-date review. Discusses heat 
transfer, thermal expansion, internal destructive stresses, struc- 
ture and composition, alloy additions, oxidation, etc. AIK (3b) 


Correction of Deformation of Heavy Castings. S. SKOMOROK- 
HOV. Liteinoe Delo, Vol. 8, No. 4, 1937, pp. 32-34. In Russian. 
Large castings such as lathe beds can be straightened when warped 
by loading to the desired extent and heating under load at 750° C. 

(3b) 
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HEROULT 
ilectric 
FURNACES 


New type-1%. Floor attached 
to shell, tilts with furnace. 






SE them for efficient melting and refining of all kinds 
of ferrous materials by either basic or acid process— 
including alloy, tool and forging steels, iron and steel 
castings. Any capacity from ' ton to 100 tons; removable 


roof, chute, machine or hand charging. 
AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 
Offices in the larger cities 
Columbia Steel Co., San Francisco, Pacific Coast Distributor 
United States Steel Products Co., New York, Export Distributor 


UNITED STATES STEEL 


Magnefer 
is an infused 
dolomite refractory 
.. clinkered. . scien- 
tifically processed for 
maintaining the bottom 
and slag line of basic 
open hearth and 
basic electric steel 
furnaces. 
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A- WORKING 





Some High Lights in the Use of Electricity in Steel Mills. 


GorDON Fox. Elec. Eng., Vol. 56, Sept. 1937, pp. 1115-1123. 
WHB (4) 
4a. Rolling 
Ss. BPSTEIN, SECTION £2DViTOR 


Experiences with Pressed Synthetic Resin Bearings in Rolling 
Mills (Erfahrungen mit Kunstharz-Pressstofflagern in Walz- 
werken) A. SCHIFFERS. Stahl u. Eisen, Vol. 57, May 6, 1937, pp. 
500-509. Precautions to be taken in the installation and operation 
of pressed synthetic bearings are discussed. Successful results in 
wire, rod, and strip mills are mentioned and the extension of the 
use of these bearings is recommended. SE (4a) 


Roll Pass Des'gn of Steel Shapes. A. Roll Pass Design of I 
Beams (Ueber das Kalibrieren von Formstahl. A. Das Kali- 
brieren von I-Stahl) C. HoLZweiLeER & T DAHL. Stahl u. Eisen, 
Vol. 57, June 3, 1937, pp. 625-632. Roll pass design for 
H beams used by Brovot, Tafel, and Cramer are discussed. From 
the results obtained on various roll pass designs generalized 
equations for I-beams are obtained, these being of great aid in 
practical roll pass design and in making corrections. See also 
Metals and Alloys, Vol. 7, Oct. 1936, p. MA 492 R/3. SE (4a) 


Spreading in Rolling (Ueber das Breiten beim Walzen) E. 
SIEBEL. Stahl u. Eisen, Vol. 57, Apr. 22, 1937, pp. 413-419. A 
method for calculating the spreading.in square and rectangular 
sections is derived, this being in agreement with the formulas of 
Tafel and Sedlaczek. The spreading depends on the reduction in 
thickness, the strength of the material, the ratio of depth to thick- 
ness, and the reduction per pass. SE (4a) 


Experiences with Roller Bearings in Rolling and Pinion Stands 
(Erfahrungen mit Rollenlagern in Walz- und Kammwalzger- 
iisten) C. FLASCHEL. Stahl u. Eisen, Vol. 57, June 17, 1937, 
pp. 673-680. Various types of roller bearings are described and 
their advantages over sliding bearings brought out. SE (4a) 


Roll Quality. I. ANtsiFERov. Kach. Stal, Vol. 5, No. 5-6, 
1937, pp. 58-62. In Russian. Investigation to determine the rea- 
sons for the necessity of a couple of rolls being replaced in every 
rolling mill in Russia during every shift. Most rolls fail due to 
being chilled to the center, then developing soft spots followed by 
blow-holes and the non-uniformity of the chill. Lack of definite 
specifications is held responsible. (4a) 


Rolling and Sticking of Sheet (Walzen und Kleben von Fein- 
blechen) E. GUNTHER. Stahl] u. Eisen, Vol. 57, May 1937, pp. 
601-604. P, Si, and, to some extent C, cause less sticking. High 
Si transformer sheet, higher C sheet. and alloy sheet stick so 
little that the rolling temperature and pressure must actually be 
increased to give some sticking so as to get proper rolling. Thin- 
ner sheet sticks more. Keeping the rolling pressure more uniform 
will make the sheet easier to separate. SE (4a) 


Sleeve-rolls. W. Trinxs. Blast Furnace Steel Plant, Vol. 25, 
May 1937, pp. 496-498. Discusses thickness of sleeves for back- 
ing rolls of 4-high cold mills, allowance for shrinking or forcing, 
loosening of sleeve from core, and corner spalling. Thick shells 
are preferable. MS (4a) 


Pressures and Roll-flattening in Cold Rolling. W. Trinks. 
Blast Furnace Steel Plant, Vol. 25, June 1937, pp. 617-619, 623. 
Presents curves for facilitating the calculation of the pressure be- 
tween strip and rolls and of the contact length, and explains their 
use. MS (4a) 


Mechanizing Hand Sheet Mills Effects Lower Cost of Produc- 
tion. Sveel, Vol. 100, Apr. 26, 1937, pp. 60-61. Equipping old 
sheet and tin mills with automatic furnaces and mechanical feeder 
and catcher tables and other improvements have placed these units 
IN a position to compete with continuous mills, especially on 
small-tonnage orders. MS (4a) 
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Rolling Mills for Metallurgical Research. Mech. World Eng. 
Record, Vol. 101, Mar. 26, 1937, pp. 317, 328; Wire Industry, 
Vol. 4, Mar. 1937, pp. 143-144. Describes and illustrates 8 x 6 
two-high cold strip mill, 8 x 12 two-high hot sheet mill, 8 x 12 
and 8 x 24 two-high, two-stand rod mills and roll changing device 
An interesting application is the production of Mo sheet from 
pressed powder bars, which after sintering are first hot rolled and 
then cold rolled down to .22 mm. thickness. Thinner materia! 
down to foil of .01 


mm. is rolled in a small cluster mill. W 
sheet can be made by a similar process. EF (4a) 
4b. Forging & Extruding 

A: W..DBEMMLER, SECTION EDITOR 


Relation between the Impact Value of Various Steels at High 
Temperatures and their Forging Temperatures. TARIO KIKUT! 
(Kokusan Industry Co.) Tetsu-to-Hagane, Vol. 23, May 25, 1937 
pp. 430-434. In Japanese. Original research. Impact tests 
high temperatures on Ni steel, Ni-Cr steel, Cr steel, stainles 
steel, and high speed steel, were carried out. Forging temper: 
tures of these steels were estimated from the impact value-temper: 
ture curve obtained and a satisfactory forging practice was estal 


lished. NS (4b) 


Phototube Controls Punch Press. RALPH A. Powers (Ele 
tronic Control Corp.) Electronics, Vol. 10, July 1937, pp. 21-2 
Description and wiring diagram of phototube control device affo: 
ing protection to punch press operators. One advantage claim« 
for the device is that it does not lower the rate of productio 
The system is in use with standard electrical and hydraul 
equipment. DJM (4! 


P. Rowiey. Iron & Steel Ilnd., Vol. 10, A; 
See Metals and Alloys, Vol. 8, June 1937, 
CMS (4b) 


Drop Forgings. 
1937, pp. 363-364. 
MA 349L/2. 


4c. Cold Working Shearing, 


Punching, Drawing & Stamping 
Minting Dies. L. SANDERSON. Machinery, London, Vol. 5\, 
June 17, 1937, p. 354. Descriptive of method of design, forging, 
and heat treatment. High quality water hardening carbon too! 
steel with 0.90-0.95% C is used. Non-shrinking oil hardening 
alloy die steels have a deeper depth of hardening but will act 
harden to same degree as carbon tool steels. Heat treatment facili- 
ties must be up to date for best results. JZB (4c) 


The Metallurgy of Steel Wire. B. L. McCartuy (Wick- 
wire Spencer Steel Co.) Wire & Wire Products, Vol. 12, July 
1937, pp. 343-347. A general review. Ha (4c) 


Die for Rough Closing and Indenting Brass Tubes. Machinery, 


London, Vol. 50, July 22, 1937, p. 511. Practical. JZB (4c) 
4d. Machining 
H. W. GRAHAM, SECTION EDITOR 


Honing—Universal Finishing Method for Combustion Engine 
Cylinders. J. E. ANpress. Machinery, N. Y., Vol. 43, Apr. 
1937, pp. 526-529. Honing is now used as the most accurate 
finishing method for engine cylinders. Methods are described. 

Ha (4d) 


Cutting Lubricants. H. N. Bassett. Automobile Engr., Vol. 
27, May 1937, p. 154. Machining processes, properties and mix- 
tures of oils and emulsions best suited for several materials are 


described. Ha (4d) 


Machining Aero Engine Cylinder Heads. 


Machinery, London, 
Vol. 50, July 8, 1937, pp. 445-450. Practical. 


Method of manu- 


facture including heat treatment, machining, etc. Less than 2% 
scrapped for thin fins, blow holes and other faults. JZB (4d) 
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12 TO 24 GRAINS/(Q)" 


Grain size is becoming increasingly impor- 
tant in alloy steel manufacture because of 
its far-reaching effects upon fabricating 
processes such as forging and machining. 
The majority of alloy steel users now are 
thoroughly familiar with the advantages 
accruing from close and accurate control 
of this purely physical property, but some 
are inclined to overstress its value Hy 
—to the detriment of vital service e000 WI 
necessities. As pioneers in grain size 


control we have devoted years of 


THE TIMKEN ROLLER BEARING 


Manufacturers of Timken Tapered Roller Bearings for automobiles, motor 

trucks, railroad cars and locomotives and all kinds of industrial machinery; 

Timken Alloy Steels and Carbon and Alloy Seamless Tubing; Timken Rock 
Bits; and Timken Fuel Injection Equipment. 
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PIONEERS OF GRAIN SIZE CONTROL 











24 TO 48 GRAINS/()" 





study, research and experimentation to the 
subject. The knowledge thus obtained has 
enabled us to determine the grain sizes 
most suitable for practically every com- 
bination of fabricating and service require- 
ments and to standardize the melting prac- 
tices necessary to produce them. Control 
of grain size without reference to other 
factors may result disastrously for 
i both the product manufacturer and 
product user—hence, the value of 


our experience. 


COMPANY, CANTON, OHIO 


TIMKEN 


ALLOY STEELS 
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D- HEAT TREATMENT 





The Heat Treating of a Winner. Horace C. KNERR (Metlab 
Co.) Iron Age, Vol. 140, Oct. 14, 1937, pp. 67-68, 70, 72, 74-75. 
Describes the heat treatment of steel stay rods and other equip- 
ment for America’s cup defender, Ranger. VSP (5) 


New Plant, New Equipment for Steel Treating Firm. W. C. 
KERNAHAN (Staff) Heat Treating Forging, Vol. 23, Aug. 1937, 
pp. 377-379. Describes facilities of the Queen City Steel Treat- 
ing Co., Cincinnati, O. MS (5) 


Sa. Annealing 


The Griinewald Bright-annealing Process. S. V. WILLIAMS 
(General Electric Co.) Metal Treatment, Vol. 3, Summer 1937, 
pp. 55-59. Descriptive. In the original Griinewald process, a 
one-way valve allowed air to escape from the annealing pot during 
heating, but caused a partial vacuum to form during cooling. In 
the modified process, an artificial atmosphere is used either to 
sweep out air before heating or to maintain a continuous flow of 
gas. This overcomes discoloration of steel by lubricants and allows 
tinplates to be bright annealed in rectangular pots which would 
collapse under a vacuum. Cu phosphor bronze and brass can be 
annealed by the process. JCC (Sa) 


The Use of Protective Gases in Annealing Steel (Die Ver- 
wendung von Schutzgas zum Gliihen von Stahl) R. Bucu- 
KREMER. Metallwirtschaft, Vol. 16, Sept. 24, 1937, pp. 992-996. 
Review. GA (5a) 


The New 


al 


Pyrometer 


Controller 


U. S. Patent No. 
1,861,929 


June 7, 1932. Others 
Pending. 





Here is a very moderately priced simplified Controller, which operates 
on the electronic principle similar to a radio. 


it controls electric heat directly, or oil or gas fired units with 
motorized or solenoid valves, A red bull's eye indicates whether the 
heating unit is on or off, 


it has no motors, no depressor bars, no contacts to stick or become 
inoperative. The temperature indicating pointer is free at all times 
to give continuous indication and hair-line control. 


Write for New Folder 


Himois eatin Laberdhorioakec 


425 No. LaSalle St. Chicago, Ill. 











O. E. HARDER, SECTION EDITOR 


The Development of Coarse Grain in Annealing Normalized 
Sheets (Das Auftreten von Grobkorn beim Anlassen normalge- 
glithter Feinbleche) F. EIsENKOLB. Stah/ u. Eisen, Vol. 57, Sept. 
9, 1937, pp. 999-1001. On annealing normalized soft steel sheet 
occasional grain coarsening appeared to be associated with rapid 
cooling from the normalizing temperature. This effect was ex- 
plained on the basis that foreign particles remain in solution on 
rapid cooling and therefore cannot hinder grain growth. Grain 
growth also may be promoted by temperature gradients. SE (5a) 


5b. Hardening, Quenching 
& Drawing 


Single Quenching of Carburized Articles. I. Tutov & D. 
BRAGIN. Metallurg, Vol. 12, May 1937, pp. 34-43. In Russian 
An extended investigation has demonstrated that the elimination 
of the first quench and draw of the usual double quenching treat- 
ment does not introduce any undesirable properties in the core, 
from the mechanical standpoint, in 4 alloy and one plain C stee! 
The treatment is recommended from the warpage standpoint. (5b) 


Improvement of Oil Quenching Media. M. ZAKLADNI & S. 
Dorocov. Kach. Stal, Vol. 5, No. 5-6, 1937, pp. 43-49. In 
Russian. Quenching experiments conducted with a machine oil 
to which different additions were made indicated that the quench- 
ing power of the oil can be either increased or decreased by them. 


QLCF- 


Berwick Electric 


FORGING HEATER 























For heating bars—diameter Yge”-2 2”. Water-cooled 
electrodes—electric eye to regulate temperature—high 
speed reduces scale to minimum. Write for recommen- 
dations. 


AMERICAN CAR AND FOUNDRY COMPANY 


30 CHURCH STREET NEW YORK, N. Y. 
CHICAGO DETROIT ST. LOUIS 
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WES UWP 
ATMOS-GAS PRODUCER 


j 
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JA typical 6000 cu. ft. per hour Atmos-Gas 
p: ducer as installed at the Eastern Rolling 
M: | Co. Artifical city gas is used as fuel. Coke oven, 
n: ural or liquified petroleum gases may be used. 


FURNISHES A TREATED GAS FOR 


BRIGHT ANNEALING 
FEATURES: A.Low operating cost. 


B. Accurate proportioning of air to gas through 
the medium of the Industrial Carburetor. 


C. Rate of flow visual at all times. 
D. Compact and sturdy construction. 
E. Capacities from 1,000 to 15,000 cu. ft. per hour. 


SEND for BULLETIN M1016 for FULL DETAILS 


WRITE TODAY TO THE C. M. KEMP MFG. CO. 
405 EAST OLIVER STREET * BALTIMORE, MARYLAND 


KEMP of BALTIMORE 


JANUARY, 1938 MA 19 























CEEEC TRAY 


PHOTOCELL:::- ELECTRIC :-:- LIGHT RAY 


02.46 8 10 12 14 16 18 20 





You Can Expect ACCURACY and 
SPEED from this PYROMETER! 


TAG CELECTRAY Recording Pyrometers are ac- 
curate not only because they are exactly calibrated 
as electrical instruments, but because the TAG 
Method of photoelectrically balancing a potentiom- 
eter or Wheatstone bridge is precise. Recording is 
accurately repeated even in a recently announced 
High Speed Recorder which will handle as many as 
twelve records in a little over one minute .. . 
balancing error a few hundredths of one percent. 
Shown in the circle above, is the mounting of the 
recording styli and slide-wire contact as a single 
unit—an essential feature which contributes to the 
maintenance of recording accuracy. 

TAG CELECTRAY Recording Pyrometers have other 
exclusive features which assist their notable per- 
formance . . . for instance, Adjustable Chart Speed 
which can be changed in a few seconds with a 
screw-driver to either 1, 2, 3, 4 or 6 inches per 
hour. 

And, again, different from other instruments, the 
CELECTRAY Single Point Recorder and Recorder- 
Controller, have a pen moulded of a transparent, un- 
breakable material designed for ease of filling and 
steady flow .. . It draws a line a mile long. 


Ask us to tell you about the 
complete line of TAG CELEC- 
TRAY Pyrometers. They are 
available in models for Indicat- 
ing and Controlling as well as 
for Recording . . . The TAG 
Catalog No. 1101-78 which de- 
scribes them fully is just off the 
press and ready for you . . . ask 
for your FREE copy today. 





c.8. TAGLIARCE 


Park 


VIG. CO. 


“& Nestrand Awe’'s,. 
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How do you 
test temperatures? 





A Portable Pyrometer or Millivoltmeter of the 
direct deflection, high resistance type will solve 
your temperature problems simply, accurately 
and economically. Single or double scale in- 
struments for temperatures from —200° F. up to 
+3000° F. are available for either base metal 
or noble metal thermocouples. 


Write Dept. M 


Charles Engelhard, Inc. 
90 Chestnut St. Newark, N. J. 
Manufacturers of Gas Analysers, Pyrometers, Resistance 


Thermometers, Exhaust Gas Analyzers, 
Combustion Indicators. 











Heat Treatment and Properties of Magnesium Alloys. I. G. 
SHULGIN. Legkie Metal., Vol. 5, Dec. 1936, pp. 35-39. In R.us- 
sian. Original research. The tensile strength of Mg alloys c.n- 
taining 11.5% Al and 1% Zn is increased from 43,000-48,000 to 
59,000-65,0000 Ibs./in.* by quenching from 400° and drawing at 
175° for 48 hrs. HWR (5b) 


Heat Treatment of Nuts and Bolts. A. P. NEWALL & (Co. 
Glasgow. Metal Treatment, Vol. 3, Summer 1937, pp. 81-82, 04. 
Brief account of manufacture of bolts and their heat treatment in 
continuous furnaces with controlled atmosphere of partly burnt 
city gas. Equipment for heat treating and quenching bars up to 
12 ft. long, using an inclined furnace and ramp for conveying the 
bars to the quenching tank, is also illustrated and described. 

JCC (5b) 


Heat Treatment of Grey Cast Iron by Quenching and Tem- 
pering. A. B. Everest (Mond Nickel Co.) Metal Treatment, 
Vol. 3, Summer 1937, pp. 70-74. Review of modern develop- 
ments and practice. High duty and alloy cast irons are strong 
enough to withstand the stresses and shock of oil quenching, and 
the Ni cast irons will develop a hard martensitic matrix to appre- 
ciable depths with this treatment. On tempering, the hardness 
falls and machinability improves, but the tensile strength rises to 
a max. and falls slowly only after tempering temperatures increase 
above 450° C. Heat treated cast irons resist wear particularly 
well and are being used for automobile cylinder liners, cams, gears, 
dies, machine tool parts, and automobile crankshafts and cam- 
shafts. 12 references. JCC (5b) 


Sc. Aging 


Aging of Undercooled Austenite in High Speed Steels. A. 
GuLyaAEV. Kach. Stal, Vol. 5, No. 5-6, 1937, pp. 49-51. In 
Russian. Aging was investigated by determining dilatometrically 
the martensitic point of steels quenched from 1300° C. and drawn 
at 600 and 650° C. No carbide precipitation was found by this 
means after 1 hr. heating, but keeping at temperature for 9 hrs., 
shifted martensite formation temperature 25 and 50° C. for 600 
and 650° C. respectively. Aging effects are observed on temper- 


ing quenched specimens as well, and even more on 
5c 
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Tua more electric 


ANNEALING FURNACES 
for OLYMPIC FOUNDRY 








Because of the quality malleable anneal obtained in their 
Hevi Duty Annealing Furnaces, Olympic Foundry, Seattle, 
recently increased their annealing equipment to a battery 
of four. They have found that these furnaces are excep- 


tionally efficient for use in their quick anneal system of mal- 
leableizing. 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE, WISCONSIN 
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THE OLDEST and LARGEST 


Exclusive Manu facturer of 


HEAT AND CORROSION 
RESISTING CASTINGS 


Solicits your business 
on a basis of 


UNEQUALED EXPERIENCE 


If you do not read our four-page 
house organ, Alloy Progress, running 
in the magazine, Metal Progress, send 


us your name for our mailing list. 


GENERAL ALLOYS CO. 
BOSTON, MASS. 


Offices in 18 Rrincipal OnaTx 
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MEETS HIS FRIENDS 
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FOUR RESTAURANTS 


Floor Show at Supper, 
Dinner and Saturday Matinee 
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Influence of Iron and Small Amounts of Magnesium on Aging 
of Al-Cu Alloys. D. Petrov. Metallurg, Vol. 12, May 1937, 
pp. 119-126. In Russian. Fe present in Al-Cu alloys greatly 
reduces their aging capacity at room temperature. A series of Al.- 
Cu alloys with 1, 2, 3 and 4% Cu were treated with 0.01-1.5% 
Mg. The presence of 0.03% Mg in these alloys is sufficient to 
overcome completely the deleterious influence of Fe and to induce 
normal aging. Fe content of alloys investigated is not given, 
With larger (0.3-2.0%) Fe content Mg addition is without any 
effect on aging; the latter decreases in proportion to the increased 
Fe content. (5c) 


Aging of Heat Resistant Austenitic Steels, YA. FRIEDMAN, 
Kach. Stal, Vol. 5, No. 5-6, 1937, pp. 52-57. In Russian. A 
detailed study of aging phenomena observed in 0.44% C, 13.14 Cr, 
14.40 Ni, 2.49 W and 0.33% C, 2.80 Si, 19.29 Cr, 25.52 Ni 
steels. They were investigated dilatometrically, microscopically 
and by hardness determination. (Sc) 


Se. Carburizing 


The Mechanism of Catalytic Action of Alkali and Alkaline 
Earth Carbonates on the Reaction 2CO=@C -+- CO. E. Taxa. 
HASHI. Nippon Kinzoku Gakukai-Si, Vol. 1, May 1937, pp. 26- 
40; July 1937, pp. 104-112. In Japanese. Original research. 
The catalytic action of alkali and alkaline earth carbonates on 
the reversible reaction 2CO=2C -+- CO: was investigated, together 
with other catalyzers, such as fine particles of Fe, Ni, Co and Cu, 
The principal cause of the catalytic action of these carbonates is 
not the thermal dissociation MCO; — MO -++- CO: as has hitherto 
been considered, but the same action as that of metallic catalyzers, 
Ni, Co, Fe and Cu, previously studied, namely the adsorption of 
CO gas forming an intermediate compound with the metallic radi- 
cal of the carbonate. For each alkali and alkaline earth metal, 
the existence of the carbonyl, M(CO):s, was confirmed; the cata- 
lytic action of the carbonate is also great, with the exception of 
CaCO;. CO gas that clings to carbonates exists in a highly acti- 
vated condition, and thus all reactions in the Fe-O-C system, 
such as the cementation of iron and steel, are greatly energ zed. 
The metals that form carbonyls, viz., W, Cr and Mo were simi'arly 
active in accelerating the reactions 2CO = C +- CO, and 3 Fe + 
2CO = Fe;C -+ COs. KT (5e) 


Catalysts for the Reaction Leading to Decomposition of Car- 
bon Monoxide into Carbon and Carbon Dioxide. G. CHUF/Rov 
& A. Kutikov. Metallurg, Vol. 12, Mar. 1937, pp. 3-7. In Xus- 
sian. Experiments were conducted to determine whether F. or 
Fe oxide acts as catalyst for CO decomposition. The reactio: in- 
volves changes in volume that are easier to follow than the .om- 
position. The apparatus (described fully) was provided with two 
McLeod gauges for high and low pressures to take advantage of 
this point. FesO; was reduced with H: to metal, and a part of it 
was oxidized to FeO by heating at 900° C. in a mixture of 10% 
H: and 60% water vapor, a method that permits preparation of 
FeO in large quantities. A gas containing CO +CO, (1:1) held 
in contact with FeO for 7 hrs. at 600-625° C. did not deposit any 
C whatever. The decomposition proceeds rapidly in the presence 
of metallic Fe. Se) 


Sf. Nitriding 


Changes in Hardness of Nitrided Surface. I. AFONSKI. 
Metallurg, Vol. 12, May 1937, pp. 51-62. In Russian. Original 
research. Increased hardness of nitrided layers, originally soft, is 
associated with aging of @ solid solution on heating under 400° C. 
Subsequent cooling speed has but little effect. Hardness lowering 
of normal nitrided layers is connected with solution of dispersed 
constituents forming solid solution either @ or Y on heating to 
500° C. and above. Amount of softening is directly proportional 
to the quenching temperature, i.e. to the amount of dispersed 
constituents passing into @ solution (on quenching from below 
580° C.) and into Y solid solution produced on quenching from 
above this temperature. Rapid cooling retains the solid solution 
so formed, slower cooling favors its decomposition and coagulation 
of the dispersed phases. Tempering quenched samples hardens 
them, due to the influence of aging and decomposition of y solid 
solution. Max. effect is observed on heating up to 500° C. The 
investigation demonstrates that the hardness of nitrided layers on 
the same types of steel is not a characteristic value. Best hard- 
ness is produced when a cooling rate of 3 to 12° per min. is used 
after nitriding. (5f) 


Nitriding Machine Parts for Durability and Wear Resistance. 
Product Eng., Vol. 8, Oct. 1937, pp. 391-392. Practical. Con- 
siderations to be observed when designing parts of steels contain- 
ing Cr, Al and Mo to obtain specific physical properties in the core 
in conjunction with wear resistance on the surface by the ammonia 
nitriding process are discussed. A chart giving the hardness of 
the case at various depths below surface after nitriding for 50 hr. 
at 1000° F. is appended. Ha (5f) 
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IF YOU HAVE 
TOOL WORK TO DO 





Max. temp. (900° F. 


B-20 PRE-HEATING FURNACE 
(With Atmospheric Control) 
12” x 24” x 10” 


here is the furnace to use... 


The “AMERICAN” Electric 
Pre-Heating Furnace 


The latest production-type unit with 
automatic atmospheric control, auto- 
matic temperature control, and foot 
treadle door mechanism. 


@ Comes up to heat fast. 

@ Holds uniform temperature. 

@ Does not scale, burn, nor decarburize 
your work, 


May we forward data? 


squall 


U. S. ities 
i. a. = 


OTHER PATENTS PEI 


American Electric Furnace Co. 
29 Von Hillern Street 


All Types Industrial Furnaces 


Boston, Massachusetts 
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Straighten Out 


Any Temperature Curve 


QD, 


et EFFECT s3 THE HEAT INPUT 

‘ BY THE INDICATING POINTER : 

TRAVELING IN THE PROPORTIONING BAND 
. \ , 
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WITH A WHEELCO 


Proportioning 
Controller 


® Instantaneous in 
action 








® Fully automatic in 
operation 


® Control functions 
by electrical means 





® No mechanical op- 
eration 


The effect of a continuous input 
variation is achieved by varying ; 
the ratio of ON time to OFF time © No lag time 
in a time cycle of predeter- 
mined length. 


Within a certain interval of the 


® Balances heat input 
against heat re- 


scale or ‘proportioning band’”’ quired 
(see diagram) which is usually : cnn 
not more than 2% of the full © Gives positive con- 
scale length, the ratio of ON trol “Dead on the 
time to OFF time is proportional line’ at low origi- 
to the distance between the in- nal cost and 
dicator pointer and the setting 
hand. That is, at the lower end 
of the “proportioning band’’ the 
ON time would be 100%—while 
at the upper end of the ‘“‘band 
the OFF time is 100%.” At any 
point in the ‘‘band’’ the propor- 
tion would vary with the heat 
required and is simultaneous with 
the advance of the _ indicator 
pointer on the pyrometer scale. 


low 
maintenance cost 





If your problem is Tempera- 
ture Control, send for this 
Catalog. 























WHEELCO INSTRUMENTS CO. 


CHICAGO 





i929 SOUTH HALSTED STREET ° 
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The Use of Silica Firestone Refractories. E. A. Burr (Cleve- 
land Quarries Co.) Ind. Heating, Vol. 4, July 1937, pp. 581-583; 
Aug. 1937, pp. 642-646; Sept. 1937, pp. 755-760. Review. 
Silica Firestone refractories are natural products hewn from 
quarries and contain composition 93.13% SiOs, 3.86% Al:Os, 
0.11% Fe:Os, 0.54% FeO, 0.25% MgO, 0.10% CaO. Properties 
are: loss on ignition 1.43%, fusion point about 3000° F., crushing 


strength 8000-10,000 Ib./in.*, transverse strength 1200-1300 lb./in.’, 
pore space 18%, sp. gr. 2.31, thermal expansion up to 2200° F. 
0.00000999 on first heating, average weight of a cu. ft. 144 lb. 
Methods and shape of stones to be used in lining soaking pits, 
furnace ladles, mixers, converters, and in foundry use are described 
and suggestions given for handling and preparing the stones. 


Ha (6) 
Operating Costs for Convection Type Furnace. CARLETON 
CLEVELAND. Heat Treating Forging, Vol. 23, Sept. 1937, pp. 


475-476. At plant of Mechanics Universal Joint Division, Borg- 
Warner Corp., Rockford, Ill., there are 3 convection-type temper- 
ing furnaces, using Butane and operating at 1150° F. Total oper- 
ating cost is $0.401 per 1000 lbs. of work handled. MS (6) 


The Selection of Chrome Ores for Use in Steel Furnaces. 
A. E. Dopp. Iron & Steel Ind., Vol. 10, June 1937, pp. 497- 
498. Cr ores frequently used in basic open-hearth furnaces vary 
in quality. A relation is suggested between the softening tem- 
perature and the SiOs content, a higher SiO, content wees 73) 





ONG 
VITREOSIL “a 





TUBES UO 


for 
METALLURGICAL USE 


We are in a position to quote attractive 
prices on Vitreosil (vitreous silica) tubes 10 
feet in length or even longer, in one piece. 
Like all Vitreosil products, these are immune 
to attack by acidic materials and intense 
heating or sudden changes of temperature. 


On account of its chemical purity and com- 
plete freedom from carbon, iron, etc., Vitreo- 
sil offers unique advantages in metallurgical 
fields. Such tubes are especially suitable for 
reduction processes, construction of continu- 
ous rotary furnaces, etc. 


We shall be glad to receive your inquiries 
for tubes in special lengths. 


The Thermal Syndicate Ltd. 
12 East 46th Street 
New York, N. Y. 
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M. H. MAWHINNEY, SECTION EDITOR 


Pffect of Alkalis on Refractories (Einwirkung von Alkalien 
auf feuerfeste Steine) F. HARTMANN. Stahl u. Eisen, Vol. 57, 
Sept. 16, 1937, pp. 1017-1021. Alkalis considered were alkali 
vapors, molten alkalis, and alkali-containing slags. Alkali vapors 
tend to attack finely-crystalline silica brick at fairly low tempera- 
tures. Coarser quartzite grains are more resistant. Fireclay brick 
were attacked at 1000° C. Magnesite brick was very resistant, 
but chromite-magnesite brick were readily attacked as were also 
bauxite brick. The tamped-in luting sand of a pig Fe ladle 
cracked up badly on exposure to molten sodium carbonate. A 
luting sand with less clay resisted better. Alkali slags high in 
lime and silica increase in their attack on refractories as the alkali 
content increases. Slags with high Mn and Fe however became 
more viscous with increasing alkali content and hence less cor- 
rosive to refractories. Highly basic slags such as blast furnace 
slags cannot be made appreciably more fluid by sodium carbonate 
additions. SE (6) 


An Iron and Steel Works Power Station Designed for Highest 
Power Economy (Ein Hiittenkraftwerk im Sinne einer fort- 
schrittlichen Energiewirtschaft) G. HuBEL. Sahil u. Eisen, Vol. 
57, May 6, 1937, pp. 494-500. The advantages of the steam tur- 
bine and progress in thermal efficiency by increasing the size of 
the engine units and operating under higher steam pressures nd 
higher temperatures are discussed. Also the development of ‘he 
sliding pressure turbine, forced circulation and flow at 
pressures. 


hig ler 


SE (6) 
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Use J-M Hellite, an air- 
setting, ready-mixed cement 
for bonding brick joints and 
washcoating refractory 
walls! Easily worked, it has 
high adherence ... mini- 
mum shrinkage. Will not 
**bloat’’ on rapid heating. In 
short, it is the ideal cement 
for all service conditions up 
to 3000° F. 


For complete data on 
Hellite and all other J-M 
Refractory Cements, ask for 
our engineering brochure 
DS-700. Johns-Manville, 22 
E. 40th St., New York City. 
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FOR SILICA BRICK... 


It has long been standard practice in many types of furnace to lay silica brick 
dry . . . understandable, because there was no suitable silica brick cement. 
It is also true, that industry was constantly awaiting the development of a 
cement that would successfully meet every demand. We believe, that in 
TAYCO 40 CEMENT we have the long-sought answer to your question: 
Where can | find a smooth-working, economical refractory cement for 
laying and pointing up all types of silica brick work? 


TAYCO 40 CEMENT makes possible an even bearing .. . good 
bonding qualities . . . fire action on one face of brick instead 
of five . . . joints closed preventing slag action and joint erosion 
...and a “cushion” for the abrupt expansion that is so 
characteristic of silica brick. 


A REVOLUTIONARY PROPERTY... 
TAYCO 40 CEMENT retains its plasticity for several minutes after it has 


been applied to the brick . . . this property has never before been incor- 
porated in a refractory cement. P. C. E. or softening point is equal to that 
of best silica brick . . . contains no sodium silicate or clay . . . remains in 
suspension. 


THINNER JOINTS... 


Unlike ordinary silica cement, its unusual working properties permit much 
thinner joints. TAYCO 40 CEMENT reduces spalling, and develops a 


ceramic bond above temperatures where silica brick have abrupt expansion. 


ee! ae! Td 








Used in the construction or repair of modern furnaces it is recommended 
for laying silica brick in ANY position in ANY type of furnace... 


ROOFS... HEARTHS... WALLS... ARCHES 


lf your problem is ‘different’, tell it to our Engineering Department. Years 
of experimenting and experience will probably enable us to make a helpful 
suggestion. 








ive for o dennstaten «« = THE CHAS. TAYLOR SONS COMPANY 


TAYCO 40 CEMENT. 
Manufacturers of P. B. Sillimanite and Fire Clay Refractories 
Cincinnati, Ohio 
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Furnace and Atmosphere for Annealing Copper with Electric 
Heat. E. K. HANSEN & P. H. Brace (Westinghouse Elec. & Mfg. 
Co.) Metals and Alloys, Vol. 8, Aug. 1937, pp. 215-22. The 
annealing of Cu requires the combination of close control of tem- 
perature and atmosphere to produce correct recrystallization after 
cold work and prevent embrittlement. Equipment based upon 
these requirements is described. WLC (6) 


Brick Makers and Metal Men Discuss Common Problems. 
J. B. Austin (U. S. Steel Corp.) Metal Progress, Vol. 31, May 
1937, pp. 508-510. Brief resume. Much of the discussion was 
of equal interest to metallurgists and ceramists. WLC (6) 


A Six Ton Induction Furnace. Boer. Metal Progress, Vol. 
31, June 1937, pp. 621, 660. Extended abstract. See Metals 
and Alloys, Vol. 7, Nov. 1936, p. MA 533L/5. WLC (6) 


Hearth Refra-tories for Steel Making. W. J. MACCAUGHEY 
(Ohio State U.) & H. C. Lez (Basic Dolomite Inc.) Metals and 
Alloys, Vol. 8, June, 1937, pp. 153-157. Describes the bonding of 
high MgO refractories with Ca ferrite. WLC (6) 


A Continuous Heat Treating Furnace in a Steel Foundry. 
JoHN Howe Hatt (Taylor-Wharton Iron & Steel Co.) Iron Age, 
Vol. 140, July 22, 1937, pp. 41-44. Describes a semi-continuous 
car hearth furnace for annealing Mn steel castings. As compared 
with usual batch annealing practice, stresses fuel economy, greater 
speed, less scale loss and less surface decarburization. VSP (6) 


Bethlehem Expands Electric Heat Treating Facilities. S. D. 
GLADDING (Bethlehem Steel Co.) Heat Treating Forging, Vol. 23, 
Aug. 1937, pp. 401-403. MS (6) 


New Heat Treating Furnaces for Ford English Plant. Heat 
Treating Forging, Vol. 23, Aug. 1937. pp. 408, 411. MS (6) 


Mazieres Radiation Furnace (Le Four 4 Arc Rayonnant Type 
Maziéres) P. Gourpon. J]. Four Elec., Vol. 46, July 1937, pp. 
233-234. Description of a small rotating furnace using a hori- 
zontal arc for a source of radiant heat. (6) 


Electrically Heated Double-chamber Furnace for Forging 
Billets (Elektrisch behe:zter Doppelkammerofen fiir Pressrohlinge) 
H. ROTSCHER. Aluminium, Vol. 19, Aug. 1937, pp. 531-532. 
Descriptive. Ha (6) 


Soaking Pits Fired Simultaneously from Two Sides. CHARLES 
LONGENECKER (Staff) Blast Furnace Steel Plant, Vol. 25, Sept. 
1937, pp. 995-997. Describes oil-fired soaking-pits recently in- 
stalled in plant of Lukens Steel Co., Coatesville, Pa. Recuperator 
is used for heating air. Efficient heating is obtained by placing a 
burner and an opening into a flue, in each of 2 opposite walls. 
Walls of pit, flues, recuperator and fan are insulated. Furnace 
pressure is controlled automatically. Fuel consumption is less than 
15 gal. of oil per ton of steel heated when cold ingots are charged. 

MS (6) 


Conveyor Type Scale-free Hardening Furnaces. A. R. RYAN 
(General Elec. Co.) Iron Age, Vol. 140, Sept. 2, 1937, pp. 46- 
49. Describes the conveyor type scale-free furnace used for heat 
treating metal-working machine parts. It consists of a refractory 
lined, heat insulated chamber inclosed in a welded sheet steel 
casing. When operated with a protective gas atmosphere, will 
produce steel parts entirely free from scale if they are bright and 
clean when they enter the furnace. VSP (6) 


New System for Cooling and Strengthening Linings of Blast 
Furnace Boshes. A. KIRILENKO & L. EMELNANT. Teoria i 
Pract. Met., No. 3, 1937, pp. 13-16. In Russian. A new method 
for cooling boshes is proposed in which the whole surface of the 
boshes is covered with cooling plates cast with projections into 
which bricks of the lining fit. (6) 


Automatic Control Eliminates Danger of Burning Out Open 
Hearth Roofs. A. V. LEUN (Bethlehem Steel Co.) Sveel, Vol. 
101, Aug. 16, 1937, pp. 60, 63. Describes 2 types of pyrometers 
—radiation pyrometer and Pt thermocouple—used for roof tem- 
perature control at Bethlehem Steel Co. Measurements are taken 
as near as possible to center of roof. H-shaped carborundum block 
is inserted in brickword. Block has a circular well, slightly 
tapered, extending from both ends toward a Y-in. plate approxi- 
mately at center. Radiation pyrometer is sighted at plate. Fuel 
supply is cut off at upper limit of safety. Method of control with 
Pt thermocouple is practically identical. MS (6) 


Furnace Atmosphere. A. J. Fisher (Bethlehem Steel Co.) 
Iron Steel Engr., Vol. 14, Apr. 1937, pp. 35-43. FPP (6) 
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Continuous Gas Carburizing of Automotive Ring Gears. R. W. 
RousH (Timken-Detroit Axle Co.) Steel, Vol. 101, Aug. 23, 
1937, pp. 38-41. Describes equipment and practice of the Timken. 
Detroit Axle Co., Detroit. Muffle is over and underfired on 2 
sides through 44 high-pressure gas-burners. Carburizing gas is 
admitted through 6 separate inlets—1 at charging end and 5 along 
top. It is produced by cracking 1.2 pt. air to 1 pt. natural gas. 
Gears are of S.A.E. 4620 steel. Furnace is operated on cycles of 
about 27 min. Load of gears requires 11 hr. to pass clear 
through muffle. Case produced is 0.060-0.075 in. Minimum 
Rockwell hardness is C60. MS (6) 


New Ways for Conquering Extreme Temperatures, (Neue 
Wege zur Eroberung hoher Temperaturen) EuGEN Ryscu.- 
KEWITSCH. Wdrme, Vol. 60, July 24, 1937, pp. 467-471. Reviews 
refractories based on sintered pure oxides, stressing alumina, spinel] 
and magnesia. A high temperature furnace based on the prin- 
ciple of surface combustion is described. Temperatures up to 
2000° C. are attained using illuminating gas and air. EF (6) 


Cinderella of the Steel Mills. E. W. WaGeENsei. (Hagan 
Corp.) Steel, Vol. 101, Aug. 16, 1937, pp. 48-52, 54. Discusses 
developments in soaking-pits and resulting advantages, and describes 
new types of pits. Application of automatic combustion control 
has made possible marked improvement in quality of steel and 
reduction of costs. The 4 new types of pits—i-way fired recupera- 
tive, circular, bottom-fired, and regenerative—all utilize automatic 
control. Steel plants can not long afford to continue to operate 
present old style pits. MS (6) 


New Forging Furnaces Have Interesting Features. Heat 
Treating Forging, Vol. 23, Sept. 1937, pp. 473-474. Describes 
gas-fired furnaces installed in plant of Columbia Tool Steel Co., 
Chicago Heights, Ill. They are of the box type, with a special 
combustion chamber and special arrangement of burners and vents. 


MS (6) 


Improved Rotary Hearth Furnace. Heat Treating Forging, 
Vol. 23, Sept. 1937, pp. 466-467. Describes rotary furnace with 
H,O-sealed hearth, developed by Gas Machinery Co., Cleveland, O. 
Syphon vent built into side wall of furnace exhausts H:O vapor 
formed above, seal out the furnace flues. MS (6) 


Melting Diagrams of Highly Refractory Oxides. VIII, Systems 
with CeO, (Schmelzdiagramme héchst feuerfester Oxyde. VIII, 
Systeme mit CeO.) H. v. WARTENBURG & K. ECKHARDT. Z, 
anorg. allgem. Chem., Vol. 232, Apr. 23, 1937, pp. 179-187. Ex. 
perimental establishment of the melting point diagrams of CeO, 
mixed in turn with each of the following oxides: BeO, CaO, M20, 
Al,O;, TiO:, ThOs, FesO., MnsO,, and CreO;. The melting of the 
mixtures was simple eutectic except in the case of CrO, where 
a compound CeCrO, was found. CeO, is reduced in the melting 
of mixtures more or less to Ce:O; which melts at 1690° C., and 
volatilizes above 2000° C., but alone CeO: is stable and infusible 
up to 2600° C. It is the only oxide which when mixed with ThO; 
gives mixtures melting above 2600° C. Because its price is about 
1/10 of the price of thoria it is an excellent ceramic materia! for 
high temperature use. The melting point of CrzO; was determined 
at 2435° C. The systems LasO;-MgO, La:O,-ZrO, and ThO,- TiO, 
were studied and in the first a compound appears at the composi- 
tion MgO.La:Os having a melting point of 2030° C. In the 
second system inflexion of the melting point curve suggests possible 
compound formation or change in crystal symmetry. HFK (6) 


New Furnaces Give Steel Makers Better Production Control. 
Iron Age, Vol. 140, Oct. 7, 1937, pp. 55, 86. Describes new ingot 
and billet heating furnaces of Columbia Tool Steel Co. The fur- 
maces are gas-fired and atmosphere and temperature SS Ce 

VSP 


Heat Treatment by the Tension Electric Process. H. N. 
Wr (A.T.S. Co., Ltd.) Heat Treating Forging, Vol. 23, May 
1937, pp. 221-223. See Metals and Alloys, Vol. 8, Oct. 1937, P. 
MA 612R/6. MS (6) 


Refractories. R. S. Hutton (Univ. Cambridge) Trans. Am. 
Inst. Mining Met. Enegrs., Vol. 124, 1937, pp. 13-28. See 
Metals and Alloys, Vol. 8, Nov. 1937, p. MA 671R/4. 

VSP + MS (6) 


Some Observations Regarding Refractories for Iron Blast 
Furnaces. Roy A. LinDGREN (Intern. Harvester Co.) Trans. Am. 
Inst. Mining Met. Engrs., Vol. 125, 1937, pp. 73-91. With dis- 
cussion. See Metals and Alloys, Vol. 8, Jan. 1937, p. MA 2216) 


Why and How Insulating Refractories Insulate. W. TRINKS. 
Ind. Heating, Vol. 4, Oct. 1937, pp. 911-914. An explanatory 
discussion. Ha (6) 
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Spencer Turbo Compressor on Atmos-Gas Installation 
When the air service stops—everything stops. Spencer Turbo- 
Compressors are invariably installed where a service failure would 
be very expensive, and many times disastrous. In some plants they 


operate 24 hours a day. Spencer Turbos have been serving industry 





for a quarter century! Here are some of the outstanding features: 


3 Centrifugal type—wide clearances—over size bearings. * ck Bam oes 
7 Multi-stage—providing low peripheral speeds. : 

Freedom from vibration—due to reinforced construction and ee oe 
: balanced mechanical design. }, WEPGLE STAGE 3 
Small—light weight—trouble free. } j 


| MULTI-STAGE 
: Your furnace, burner or oven manufacturer can give 







a mi 


you the details. 


A copy of the new Turbo-Data Book is yours 
for the asking. 
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7b. Welding & Cutting 


E. V. DAVID, SECTION EDITOR 


Some Factors to Be Considered in the Choice of a Welding 
Process. Louis J. LARSON. Welding J., N. Y., Vol. 16, Sept. 
1937, pp. 40-45. General survey of suitability of welding process 
for particular application and economic factors. WB (7b) 


Welding the Less Commonly Used Nickel Alloys. F. L. 
LAQueE (Intern. Nickel Co.) Ind. & Welding, Vol. 10, Sept. 1937, 
pp. 52, 55. Hastelloy and Illium type alloy welding discussed. 

WB (7b) 


Construction of Chemical Plant. E. Hoiper. Welding Ind., 
London, Vol. 5, Aug. 1937, pp. 231-233. General discussion of 
welding as applied to corrosive service in chemical industry. 

WB (7b) 


Behavior of Welding Stresses in Vessels with Internal Pressure 
(Das Verhalten von Schweissspannungen in Behdltern bei innerem 
Ueberdruck) F. BOLLENRATH. Stahi u. Eisen, Vol. 57, Apr. 15, 
1937, pp. 389-398; Apr. 22, pp. 419-420. The welding stresses 
in two drums, one gas welded and one electric arc welded were 
studied by Mathar’s drilling method, directly after welding and 
after subjecting to internal pressures up to 42 kg./cm.? The in- 
ternal welding stresses were diminished as much as 55% by the 
stresses arising due to pressure. Se (7b) 
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Viscosity of Welding Slags. L. ZverEV & D. KAUFMAN. 
Metallurg., Vol. 12, May 1937, pp. 76-81. In Russian. Viscosity 
of 23 different slags formed by electrode coatings was investigated 
in a rotating cylinder viscosimeter. Slags contained SiO., TiO,, 
FeO, MnO, CaO, MgO and Na:O and were acid. Viscosity bears 
a direct relation to silica content, increasing rapidly between 34 
and 44% SiO: and very rapidly above 44%. Ti oxide very greatly 
reduces viscosity making very fluid, highly acid slags. (7b) 


Gas Welding of Zinc and Coated Sheet. OBERING W. ANDkRs, 
Metal Ind., London, Vol. 50, Feb. 12, 1937, p. 213. Practical. 
Gas welding of Zn was found to be practical. The best welds 
were obtained by leftward welding, the tip being held at 30° to 
the work and given a slight to and fro motion. The mechanical 
properties of the weld are much superior to those of a soft 
soldered joint. RWB (7b) 


Welded Joints in Pressure Vessels. STANLEY FABES Dorey 
(conclusion) Welding Ind., London, Vol. 5, May 1937, pp. 133- 
134, discussion pp. 134-137. X-ray inspection discussed. See 
also Metals and Alloys, Vol. 8, Nov. 1937, p. MA 676R/2. 

WB (7b) 

Designing Welded Chemical Equipment. W. SPRARAGEN 
(Spraragen Eng. Corp.) Ind. Eng. Chem., Vol. 29, Apr. 1937, 
pp. 366-372. Practical and descriptive in the use of welding as a 
fabricating tool for chemical engineering equipment. The subject 
is treated under the headings: development of designs for weld- 
ing, materials, resistance to corrosion, high and low temperatures, 
working unit stresses in material, joints, unit design stresses in 


welds, economics of welding, and technique. MEH (7b) 
Carbon Arc Welding in Marine Construction. FRANK Hik- 
NER. Welding ]., N. Y., Vol. 16, July 1937, p. 27. WB (7b) 


G. O. HOGL'/Np. 
See Metal: and 
WB (7b) 


Spot and Seam Welding Aluminum Alloys. 
Ind. & Welding, Vol. 10, June 1937, pp. 42-43. 
Alloys, Vol. 8, June 1937, p. MA 364R/6. 


Technique for Resistance We'ding Ferrous and Non-fe 


rous 
Sheet Metals. E. I. LARSEN. Sheet Metal Ind., Vol. 11, Feb. 
1937, pp. 224-228; Mar. 1937, pp. 311-313. See Metals and 
Alloys, Vol. 8, June 1937, p. MA 361L/5. AWM (7b) 

Function of Fluxes in Metallic Arc Welding. D. L. Matuias. 
Sheet Metal Ind., Vol. 11, Apr. 1937, pp, 391-392. See Metals 
and Alloys, Vol. 8, June 1937, p. MA 366L/7. AWM (7b) 


The Determination of the Residual Strains and Stresses in 
Arc-welded Plates. H.E. LANCE MARTIN. Welder, Vol. 9, May 
1937, pp. 139-142, 146. June, pp. 174-187. See also Metals 
and Alloys, Vol. 8, May 1937, p. MA 286L/8. WB (7b) 


Savings in Shops by Acetylene Welding (Sparméglichkeit in 
metallverarbeitenden Betrieben und Werkstatten durch Azetylen- 
schweissung) J. J. THIESSEN. Autogenschweisser, Vol. 10, Apt. 
1937, pp. 44-48. See Metals and Alloys, Vol. 8, July 1937, p. 
MA 426 R/9. EF (7b) 


Continuous Copper Brazing Cures Production Constipation. 
A. E. Wricut. Fab. Progress, May 1937, pp. 78-79. WB (7b) 


What Conclusions Have Been Drawn from the Development 
of Welding Technique for the Revision of the Welding Code? 
(Welche Lehren wurden aus der Entwicklung der Schweisstech- 
nik fiir die Neufassung der Schweissvorschriften gezogen?) M. 
WANDELT. Warme, Vol. 60, July 10, 1937, pp. 439-448; July 
17, 1937, pp. 455-462. Comprehensive review of the present 
state of welding technique with special reference to boiler com 
struction. Important specifications of the new (German) welding 
code are discussed. EF (7b) 


To Get Design Flexibility We Use Welded Steel Plate. D. H. 
VANVLECK. Fab. Progress, May 1937, pp. 88-89. Application 
to filtering tanks. WB (7b) 
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Alloy cost is frequently the least important item — small in relation to 
labor and gas. 


The low temperature brazing alloys SIL-FOS and EASY-FLO help to 
reduce labor costs. They both flow freely at low temperatures (1300° 
F. and 1175° F.) and penetrate quickly and deeply compared to base 
metal brazing rods. They make brazing an easier, quicker operation. A 
thin film of alloy flows readily between closely fitted parts and keeps 
the alloy cost per joint low. With little or no alloy left outside the joint 
after brazing, finishing costs are reduced. 


If you are not using low temperature brazing try it—use SIL-FOS with 
non-ferrous metals and EASY-FLO for joining ferrous metals and the 
many chrome-nickel and copper-nickel alloys. The low working tem- 


peratures of SIL-FOS and EASY-FLO avoid the higher heats where 


physical qualities of some metals are damaged. 


Write us for details about LOW TEMPERATURE BRAZING. 


HANDY AND HARMAN 


BRIDGEPORT, CONN PROVIDENCE. R. | TORONTO, CANADA 


JANUARY, 1938 





82 Fulton St., New York 
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Steel Tube Manufacture. Elec. Times, Vol. 91, Apr. 15, 1937, 
pp. 515-516. Briefly descriptive. A continuous butt-welding 
machine, forming tube up to 37% in. diameter from roller-shaped 
strip at 25-110 ft./min., using 2 revolving water-cooled electrodes 
is described and illustrated. JCC (7b) 


Advances in Autogenous Technique (Wege der Autogentech- 
nik) H. HOLLER. Autogene Metallbearbeit., Vol. 30, July 1, 
1937, pp. 199-203. General review. Principles and methods of 
autogenous welding and cutting are discussed, fields of application 
and equipment and safety devices to prevent accidents with the 
acetylene apparatus described. Direction of eventual future de- 
velopments and improvements discussed. Ha (7b) 


Qualifying Welding Operators for Important Work. Welding 
]., N. Y., Vol. 16, Aug. 1937, pp. 30-32. A symposium on the 
subject made up of written answers to a questionnaire on pro- 
cedure of employers. Before qualifying the operator, the welding 
procedure is to be specified and the operator rated on ability to fol- 
low prescribed procedure and produce sound welds. Design of weld 
and proper welding sequence are prime requisites for good joint 
to be produced by qualified welder. The trend in the industry is 
to qualify the operator for a certain job rather than under “any” 


conditions. WB (7b) 





The Behavior and Maintenance of Boiler Tubes and Super- 
heater Elements on the Western Australian Government Rail- 
ways. G. W. BLackwoop. J. Inst. Locomotive Engrs., Vol. 26, 
July-Aug. 1936, pp. 510-547. Includes discussion. In repairing 
70:30 boiler tubes, damaged ends are cut away after cleaning and 
good lengths pieced together by butt-welding with oxy-acetylene. 
Dezincification is troublesome, but replacement of 70:30 brass by 
Cu, cupro-nickel, or 60.40 brass has not been entirely satisfactory. 
Cu and steel flue tubes are stretched to length for re-use after 
trimming off damaged ends. JCC (7b) 


Welding as a Material-saving and Quality-improving Manu- 
facturing Process (Schweissen als werkstoffsparende und giite- 
verbesserende Fertigung) H. BURGEL. Awtogene Metallbearbeit., 
Vol. 30, June 15, 1937, pp. 177-181. Practical discussion. 

Ha (7b) 


Welded Freight Cars (Geschweisste Tiefladewagen) OtTTO 
TASCHINGER. Organ. Fortschr. Eisenbahnw., Vol. 91, Sept. 1, 
1936, pp. 349-358. An excellent detailed description of special 
freight cars of 55-140 tons capacity recently designed in Germany. 
The freight cars were largely assembled by welding; the most con- 
spicuous features are illustrated and pointed out. EF (7b) 


Canadian Built Arc-Welded Tankers. Welder, Vol. 9, Mar. 
1937, pp. 78-83. Résumé of paper by E. R. Macmillan, “The 
Electrically Welded Ships “Bruce Hudson’ and ‘Transiter’.”’ All 
connections are arc welded and castings replaced by all-welded 
plate fittings to reduce weight, giving increased strength and im- 
provement in appearance. Butt welds used wherever possible. 

WB (7b) 


Welded Steel in High-speed Railroad Service. E. CHAPMAN 
(Lunkeweld, Inc.) Mech. Eng., Vol. 59, June 1937, pp. 409-412. 
Iron Age, Vol. 139, June 24, 1937, pp. 50-51. Examples are 
given in which forgings and gas-cut plates were used to build up 
highly loaded members so that the differences between maximum 
and average stresses are kept small. Stress investigation was made 
by photoelastic method. Ha (7b) 


Hopper Car Construction Simplified by Welding. A. F. 
Davis (Lincoln Electric Co.) Irom Age, Vol. 140, July 22, 1937, 
pp. 51-52, 123. Practical discussion of the use of electric welding 
in freight car construction. VSP (7b) 


Suspended Spot Welder. 
1937, p. 576. Descriptive. 


143, May 21, 
LFM (7b) 


Engineering, Vol. 


Electric Welding of Steel Bridges—Experience of the De- 
partment of Main Roads, N. S. W. V1Lapimir KARMALSKY & 
GEORGE HENRY LINTON (Dept. Roads, N. S. W.). J. Inst. 
Engrs., Vol. 9, May 1937, pp. 173-180. Survey. A comparison 
is given of weights of steelwork in welded, riveted and shop- 
welded field riveted structures. WHB (7b) 


For the Auto Body “Doctor.” E.R. Mecreary (Union Car- 
bide & Carbon Corp.) Welding J]., N. Y., Vol. 16, Sept. 1937, 
p. 23. Brief description of the use of the air-acetylene torch in 
touching up and filling body dents with solder. WB (7b) 


Lake Boats Get Welded Hoppers. E. B. Wittiams (Am. 
Shipbldg. Co.) Ind. & Welding, Vol. 10, Mar. 1937, pp. 51-52. 
Descriptive. WB (7b) 
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Study and Control of Oxyacetylene Welding in Aerona 
Construction (Studio controllo delle soldature ossiacetileniche jj 
aeronautica) E. ZAVATTIERO. L’aerotecnica., Vol. 17, May 1937 
pp. 415-442. Experimental. Inhomogeneity of structure adjaceg 
to the weld in steel of 0.28% C, 0.77% Mn, 1.12% Cr, 0.50 
Mo was studied in various ways. Rockwell hardness survey 
location of fracture in tensile and in endurance tests, micrograp 
at various distances from the fracture, radiographic examination 


and photometric opacity curves, electrical resistivity, B-H magnetig 


curves and “magnetic spectra’ all showed a discontinuity of st 
ture and properties in the zones on each side of the weld that 
been heated to 700-750° C. (1290-1380° F.). The magnetic 
spectrum was obtained by bathing the specimen, placed on a sheet 
of celluloid between the poles of an electromagnet, with a sus. 
pension of Fe dust in oil. Dark bands appeared where the Fe 


dust adhered most strongly at a distance each side of the weld § 


thought to correspond to the temperature range mentioned. ff 
welded specimens were normalized from various temperatures the 
intensity of the bands decreased, they were nearly obliterated by 
normalizing form 800-850° C. (1470-1560° F.) and this treat. 
ment improved the fatigue resistance (tested at one load only, the 
criterion being the life at that one stress) and made test bars break 
in the weld instead of outside it. The position and width of 
these dark bands in the “magnetic spectrum’’ might be used in a 
method of inspection of commercial welds. The description of the 
magnetic spectrum method, which is obviously along the lines of 
“magnaflux’’ examination, is not given in detail. HWG (7b) 


Light-weight Alternating-current Welding Set. 


Engineering, 
Vol. 143, Apr. 9, 1937, p. 402. 


Very brief description. 
LFM (7b) 


A Spot Welder for Motor Car Work. Engineer, Vol. 163, 
Apr. 30, 1937, p. 517. Brief description. LFM (7b) 


Welding Procedure. Part I. 
Vol. 9, Mar. 1937, pp. 68-77. 
125. 


A. RAMSAY Moon. Welder, 
Part II. Apr. 1937, pp. 102-106, 
See Metals and Alloys, Vol. 8, Sept. 1937, p. MA 559L/8. 
WB (7b) 


Metallic Arc Welding of Steam Generation Plant. H. H Arnis. 
Steam Engr., Vol. 6, Apr. 1937, pp. 289-291, 301. Abstract of a 
paper read before Scottish Branch, Inst. of Mech. Engrs. Illus 
trated with 7 radiographs of welds. AHE (7b) 


Long Welded Rails. Engineering, Vol. 143, May 28, 1937, 


p. 612. Editorial commenting on two reports on permanent way 
welding. LFM (7b) 
Resistance Welding Control. Engineer, Vol. 163, Apr. 16, 


1937, p. 455. 
MA 286R/10. 


See Metals and Alloys, Vol. 8, May 1937, p. 
LEM (7b) 


Autogenous Welding of Brass (La Soudure Autogéne du 
Laiton) P. HOLLARD. Cuivre et Laiton, Vol. 10, May 1937, pp. 
225-227. Practical. The two most common brasses, 70/30 and 
60/40, can be welded with the oxy-acetylene flame successfully 
provided the welding rod is of the same material and a slightly 
oxidizing flame is used, which produces on the surface an insoluble 
zinc oxide just pasty enough to prevent evaporation of Zn. A flux 
of borax and boric acid must be applied to the welding rod and 
the outlines of the seam. Ha (7b) 


Machine Housings Welded to Close Limits, FRANK J]. OLIVER 
(Staff )Irox Age, Vol. 140, July 8, 1937, pp. 38-41. Describes 
the welding of 2 machine housings with the same general design 
and construction but of different size. Material used is SAE. 
1020 rolled steel. Some of the principles to be observed in weld- 
ing work of this character are: (1) Control of dimensions and 
wt. begins with component pieces; (2) initial assembly of units 
by tack welding must be done; and (3) weld rod diameter and 
hence fillet size must be held to a minimum to avoid spread of 
heat and subsequent distortion during welding. Work was done 
by Taylor-Winfield Corp., Detroit. VSP (7b) 


Defects of Training Welders (Fehler der Schweisserausbil- 
dung) K. Konrs (German State Railroad) Autogene Metallbear- 
beitung, Vol. 30, July 1, 1937, pp. 213-219; July 15, 1937, PP. 
241-252. Methods of training and educating welders, right 
wrong welding methods, and points deserving special attention are 
discussed. A large number of photographs of structures of defec- 
tive welds show the causes of some defects. Ha (7b) 


Metallurgical Problems of Welding in the Automobile Indus- 
. ARMAND DiGrutio (Ford Motor Company) Sheet Metal 
Ind., Vol. 11, May 1937, pp. 483-486. See Metals and Alloys, 
Vol. 8, Sept. 1937, p. MA 558R/1. AWM (7b) 
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O- FINISHING 


Some Differences Between the Structure of Electrodeposited 
and Hot-dipped Coatings. D. J. MACNAUGHTON. Chemistry & 
Industry, Vol. 56, Oct. 2, 1937, pp. 875-883. Differences between 
electrodeposited and hot-dipped Sn and Zn coatings on Fe, as 
revealed by microscopical X-ray diffraction and electron diffraction 
methods are discussed in detail, and illustrated by micrographs. 
Theories of the underlying causes for these differences are dis- 
cussed in the light of present available knowledge. 19 references. 
AAA (8) 


8a. Pickling 


Regeneration of Pickling Acid Waste (Aufarbeitung von 
Beizablaugen) G. AGpE, A. SULFRIAN ET AL. Stahl u. Eisen, Vol. 
57, July 8, 1937, pp. 757-764; July 15, pp. 789-793; July 22, pp. 
813-817; July 29, pp. 838-843. Review. A comprehensive dis- 
cussion describing 5 different methods for reclaiming pickling 
Lic wastes. 66 references. SE (8a) 


el Pickle-brittleness. RICHARD SAXTON. Metallurgia, Vol. 
fay 1937, pp. 23-24. Review. Discusses pickle brittleness. 
JLG (8a) 


Nore on Pickling or Etching Baths for Duralumin. H. Sut- 
ToD T. J. Peake (Royal Aircraft Establishment) J. Inst. Metals, 
Vol , No. 2, 1936, pp. 59-64. See Metals and Alloys, Vol. 8, 
Jan 37, p. MA 26R/3. (8a) 


8b. Cleaning including Sand Blasting 


Alloving Zine Baths for Galvanizing. G. A. BRAYTON. Metal 
Progre s, Vol. 31, May 1937, p. 503. Extended abstract. Dis- 
cusses Pb, Fe, Sn, Sb, Cd, and Al in Zn baths for galvanizing. 

WLC (8b) 


uing Steel Castings. Paut A. DouGHer (Am. Steel 
es) Trans. Am. Foundrymen’s Assoc., Vol. 8, Jan.-Feb. 
p. 496-503. Paper presented at the 1936 A.F.A. Con- 
Detroit. Discusses chipping and grinding methods, selec- 
necessary equipment and abrasive cleaning. Outlines tests 
pping hammers and grinding wheels. CEJ (8b) 


8c. Polishing & Grinding 


Causes and Prevention of Grinding Cracks in Hardened and 
Ground Tool Steels. J. G. Morrison (Landis Machine Co.) 
Ind. Heating, Vol. 4, May 1937, pp. 365-368, 378; June 1937, 
pp. 455-456; Aug. 1937, pp. 629-630; Sept. 1937, pp. 735-736. 
Practical. Information is given on the effect of improper quality 
of steel, incorrect heat-treatment and improper grinding. Detec- 
tion of grinding cracks is described and means for stress relieving. 
Suggestions are given for selection of grinding wheels of better 
quality, more appropriate feed and speed, and correct position of 
the tool to be ground with regard to the grinding wheel. 

Ha (8c) 


‘a 


ar 4S ee ee 


8d. Electroplating 


Control of Chromium Plating Solutions. A. A. PEARSON. 
Metal Ind., London, Vol. 50, Jan. 1, 1937, pp. 15-17. Practical. 
States that the Cr plating bath requires the most frequent adjust- 
ments of plating solutions and discusses .various methods of con- 
trol as: Cavity scale and bent cathode test for throwing power, and 
the various procedures required for the determination of the 
chemical constituents. 6 aloseuines. RWB (8d) 


Chromium Plating from Non-chromic Acid Solutions with 
Chromium Anodes. M. ScHLOTTER. Sheet Metal Ind., Vol. 11, 
Aug. 1937, pp. 721-722. Original research. Cr anodes are pro- 
uced by melting electrolytic and Thermit-produced Cr in vacuum. 
To maintain the anodic dissolution of Cr in the trivalent form AC 
‘is superimposed on DC. Principal advantage of chromium salt 
solution over chromic acid type is its non-poisonous and non-cor- 
rosive nature. AWM (8d) 
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H. RAWDON, SECTION EDITOR 


The Behavior of Lead in Nickel Baths (Das Verhalten von 
Blei in Nickelbadern) E. Raus & M. Wirtum (Forsch. Inst. & 
Probieramt Edelmetalle, Schwab. Gmiind) Korrosion u. Metall- 
schutz, Vol. 13, July/Aug. 1937, pp. 261-266. Original research 
on the solubility and effects of Pb in Ni-plating baths. In gen- 
eral, the solubility of metallic Pb (e.g. from tank linings) is unim- 
portant, but can be fairly high in baths containing citrates, where 
it depends on pH and temperature of the bath. The dissolved Pb 
is later partly precipitated as PbSOQ,. The solubility in chloride- 
rich solutions becomes appreciable only at elevated temperatures 
while it decreases with increasing temperature in citrate-containing 
baths. Pb is deposited together with the Ni, Ni deposits become 
finer-grained and brighter with increasing Pb content but are 
always more brittle than pure Ni deposits and have a tendency to 
spall. 6 references. Ha (8d) 


Nickelplating Problems (Vernicklungsfragen) H. KRAUSE 
(Forsch. Inst. Probieramt Edelmetalle, Schwab. Gmiind) Kor- 
rosion u. Metallschutz, Vol. 13, July/Aug. 1937, pp. 266-269 
Questions, important from the German point of view as Ni-plating 
is prohibited except in a few cases, are discussed with regard to 
other methods of rust and corrosion protection by plating with 
other metals, (Cd, Zn) or by using other rust-resisting base metals. 

Ha (8d) 


Saving of Nickel by Nickelplating (Nickelersparnis durch 
Vernickelung) H. FRANSSEN. Oberflachentech., Vol. 14, Sept. 7, 
1937, p. 174. German industrial note. It is recommended (from 
the German point of view, to save Ni which has to be imported) 
to replace Ni as an alloying element for corrosion-resisting mate- 
rials, with electrodeposited coatings, e.g. to use steel castings Ni 
plated only on the places subject to corrosive attack. The bath of 
citric acid or boric acid base of 22-26° Be and 3.5-4 pH should 
be used and operated at almost the boiling point of the bath in 
order to obtain strong deposits in a short time. Current density 
should be up to 20 amps./dm.* at 6-8 volts. A thickness of 
0.3-0.4 mm. can be obtained in 4 hr. Ha (8d) 


The Corrosion of Nickel Anodes (Effect of Composition and 
Structure) A. GORDON SPENCER (Chevrolet Motor Co.) Metal 
Ind., London, (Electrometallurgical Supplement), Vol. 50, Jan. 22, 
1937, pp. 141-144. Practical. While crystal size and metal im- 
purities in solid solution in the Ni anode affect the rate of cor- 
rosion, the amount and distribution of metallic impurities which 
do not enter into solid solution are of greater importance, for these 
insoluble materials not only raise the potential but also affect the 
uniformity of corrosion. Fe, Cu, Si, and Al form solid solutions 
with: Ni and affect the solution potential and the rate of corrosion, 
but not its character or uniformity. Insoluble particles, especially 
those at the grain boundaries, promote intergranular corrosion and 
crystals may then become detached from the anode, and, as loose 
metallic particles, are useless for maintaining the concentration of 
the bath and harmful when deposited on the cathode. A few 
large lumps are not so undesirable as bands or areas full of finely 
divided particles. The max. limits for impurities are O.—0.24. 
Fe—-0.15, while C, and Si have beneficial effects. Al, Fe, and Mn, 
by affecting the cathode deposit, cause roughness when present in 
sufficient quantities. Mg is not always detrimental, in fact, small 
quantities of Mg sulphide in the anode may be beneficial by in- 
creasing the solubility of the Ni. Insoluble S compounds cause 
rough deposits. Co and Cu are deposited simultaneously with the 
Ni. Cathode Ni is unsatisfactory for use as an anode due to non- 
uniformity in structure. An anode cast in chilled mold will cor- 
rode more evenly than one cast in sand. Both carbonized and oxi- 
dized anodes are available but it is not advisable to use both types 
in the same tank because of the differences in their potential and 
rate of solubility. 3 references. RWB (8d) 


Metal Finishing Economies—Electroplating. HERBERT R. 
Smmonps (Metal Products Exhibit, Inc.) Iron Age, Vol. 140, July 
29, 1937, pp. 24-28; Silver Plating, Aug. 26, 1937, pp. 38-48. 
First and second installment of a series of articles. Considers 
various problems confronting the job electroplating shop. 

VSP (8d) 
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Hard Chromium Plating and Its Fields of Application (Die 
Hartverchromung und ihre Anwendungsgebiete) K. GEBAUER. 
Korrosion u. Metallschutz, Vol. 13, July/Aug. 1937, pp. 269-274. 
Hard-chrome is Cr deposited at high current density and bath 
temperature without an intermediary layer in a thickness of 1-40 
micron; the hardness varies between 65-70 Rockwell C, according 
to bath temperature, bath composition and current density. The 
great hardness is due in general to the H content of the Cr deposit 
but also apparently to a distortion of the lattice. Heating to 
300° C. removes most of the H without appreciably changing the 
hardness; the latter decreases only after heating above 500° C. 
The wear resistance of hard-chrome is high especially for gliding 
friction but the hardness should not be higher than 60-62 Rock- 
well C for this purpose. Rolling friction requires a harder mate- 
rial. A pore-free deposit, offering good corrosion protection, need 
be no thicker than .03-.04 mm. Conditions of deposition, baths, 
and subsequent treatment are discussed at length. Ha (8d) 


Drop Testing Electrolytically Deposited Nickel Coatings and 
Specifications of French Railroads (Les Essais 4 la Goutte des 
Revétements Electrolytiques de Nickel et les Spécifications des 
Chemins de Fer Francais) MARCEL BALLAY. Rev. Mét., Vol. 34, 
Aug. 1937, pp. 481-490. Drop testing used according to the speci- 
fications of the French railroads was applied to 12 differently Ni- 
coated specimens and gave concordant results. JDG (8d) 


Practical Hints on Chromium Plating. Metal Ind., London, 
Vol. 50, Jan. 1, 1937, p. 18. Practical. Care should be taken 
not to allow the anodes to “idle’’ when the bath is in operation. 
Idle anodes are yellow from lead chromate whereas active anodes 
are brown from lead peroxide. Under no circumstance should the 
anode be put on the cathode rod and coated with Cr and then 
used again on the anode rod. A daily chromic acid (CrOs;) 
correction should be made on basis of the amount of work done. 
The acid should be added at night. The amount of Cr withdrawn 
is equivalent to 2 oz. CrOs for each 1000 amps. passed. 


RWB (8d) 


An A.B.C. of Die Castings. A.C. Street. Metal Ind., Lon- 
don, Vol. 50, Jan. 1, 1937, p. 8. General review of the finishing 
of die castings. Wishes to correct the popular fallacy that it is 
difficult to plate Zn alloy die castings. Cites precautions neces- 
sary. States that a flash of Cu is of questionable value. Describes 
the B.M.A. finish and method of painting together with use of 
covering the casting with a molded product. Briefly covers the 
finishing of Al die castings particularly by anodizing. RWB (8d) 


Se. Metallic Coatings 


other than Electroplating 


Thickness of Layer, Bendability and Spangle Formation of 
Hot-galvanized Sheets (Ueber die Auflagestirke, die Biegefihig- 
keit und die Ausbildung der Zinkblumen Feuerverzinkter Bleche) 
H. GRUBITSCH & F. BRUCKNER. Korrosion u. Metallschutz, Vol. 
13, July/Aug. 1937, pp. 254-260. Original research on the prop- 
erties of the coatings of hot-galvanized Fe sheets. The structure 
of the coating depends on the bath temperature; up to 490° C., 
a very dense coatings of alloys of Fe and Zn exists which protects 
the Fe surface from direct action of the molten Zn. This layer 
disintegrates between 490° and 500° C. into a great number of 
small crystals which aré washed back into the Zn bath. If the 
temperature rises still further another thick alloy coating is formed 
on the Fe surface. The structure of this coating depends mainly 
on temperature, slightly on chemical composition of bath and Fe, 
and is independent of time of immersion. The latter affects only 
the thickness of the layer according to a parabolic relationship; 
the max. thickness is obtained at 480° C. The reciprocal value of 
bendability increases with increasing bath temperature up to 480° 
and with time of immersion; a definite relation between thickness 
of coating and reciprocal bendability independent of time of 
immersion and temperature, however, could not be established. 
Size and brightness of the spangles formed on the surface depend 
largely on time of immersion and immersion temperature (without 
considering Zn bath composition), but if certain best immersion 
conditions are exceeded, dull, coarse, small-crystalline coatings are 
obtained. 33 references. Ha (8e) 


Electrolytic Polishing Processes for Aluminum (Elektrolytische 
Glanzverfahren fur A‘uminium) HANs Scumitr (Lautawerk) 
Aluminium, Vol. 19, June 1937, pp. 387-390. Recent develop- 
ments in production of a highly polished surface on Al by anodic 
treatment are reviewed. All methods comprise two stages: first, a 
very thin transparent oxide layer is produced anodically, which 
increases the reflexivity and brightness of the rolled material from 
65 to 80%, and then this thin layer is reinforced by some other 
anodic treatment. These processes offer very good possibilities but 
require further investigation. Ha (8e) 
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The Galvanizing of Wire. C. A. KeLLtocc (Continental Stee} 
Corp.) J. Am. Zinc. Inst., Vol. 18, Apr. 1936, pp. 88-92. Prace 
tical. Describes only the hot-dip process. Wire is first annealed” 
in molten Pb, 1000-1330° F., air cooled, pickled in 20% HC, 
rinsed, fluxed with ZnCl:, dried, and finally immersed in molten’ 
Zn, 810-900° F. Length of immersion period governs thickness of! 
coating. After the dip, the wire is wiped in charcoal or asbestos, ~ 
according to its intended use. Process is continuous. BHS (8e) 7 


Coating of Aluminum with Aluminum in the Patent Litera. 7 
ture (Das Plattieren von Aluminium mit Aluminium im Patent. 
schrifttum) E. HERRMANN (Aluminium-Ind. A.-G.) Aluminium, 
Vol. 19, June 1937, pp. 419-425. Comprehensive review of pat- 
ented processes for improving corrosion resistance and mechanical 
properties of impure Al and some Al alloys, by a rolled on coat. 
ing of pure Al or Al alloys. A list of 35 American, German, 


Swiss, British and French patents is given. Ha (8e) 
seal 
Metal Spraying on Wood (Metallbesprutning av tra) Tes, tior 
Tid., Vol. 67, June 26, 1937, p. 283. By spraying lumber with § mo 
low melting metals such as Zn, Pb, or Sn it has been found pos. ele 
sible to prevent any appreciable variations in the moisture content gra 
of wood. Swelling and warping due to such variations are thus PP. 
reduced to a very large extent. Spraying is carried out with an Ch 
ordinary Schoop gun. BHS (8e) - 
Galvanized Sheets and Galvannealed Sheets. J. L. SCHUELER Au 
(Continental Steel Corp.) Metal Progress, Vol. 31, May 1937, pp. 
499-503. Describes modern galvanizing and a special treatment } 
of the Zn coating at 1200° F., immediately after coating, which (E 
results in a matte instead of spangled finish. The surface requires O> 
no chemical or mechanical etching before painting. WLC (Se) 4 
. 
pr 
= ne: 
8f. Non-Metallic Coatings = 
sci 
Maintenance Problems Simplified by Material Applied 
Directly Over Rust. Steel, Vol. 101, Aug. 30, 1937, pp. 52-53, 9 
66. “Rustarest’” (composition not stated), developed by Inter- 
national Rustproof Corp., Cleveland, is claimed to render rust 
chemically inert and prevent further rusting. It is a translucent, 
amber colored liquid which penetrates rapidly and completely into 
rust coatings on Fe and steel. It is applied by brush or - pray 
and allowed to dry for at least 24 hrs. Surface is then read\ for A 
painting. It is claimed to be effective when applied ove: old 12 
paint, rusted steel or fresh steel surfaces. Only preparatio: re- se 
quired is wire brushing to break old paint blisters and reinove p! 
loose scale. MS (8f) se 
te 
Paint Coatings on Aluminum and Its Alloys (Anstriche auf T 
Aluminium und seinen Legierungen) W. HERBIG. <A/lumivium, ly 
Vol. 19, June 1937, pp. 371-374. Descriptive. Methods and pure § 1 
pose of lacquering pure Al utensils and coating of Al alloy: are 10 
discussed. Ha (8f) 2 
Simulated Wood Finishes on Metal Defy Detection by Light “ 
Instruments. Stee], Vol. 101, July 5, 1937, pp. 72, 74. Descrip- = 
tive. Most accurate method of reproducing wood finishes on metal ti 
is to photograph desired wood panel, and make a metal plate or d 
cylinder containing the design, which is transferred to a com- ‘. 
position roll and then to the metal being finished. Specially de- ( 
signed lithographic presses are used. Several significant improve- b, 
ments have recently been made. MS (8f) ye 
si 
Chemical Treatment Retards Rust, Improves Enamel Ad- fi 
herence to Steel. Steel, Vol. 101, July 19, 1937, pp. 61, 64. t] 
Describes comparative tests of steel treated with Jetal (proprietary a 
secret process) and with other agents. Results are claimed to indi- h 
cate that Jetal base, adequately rinsed after treatment, as a rust h 
retarder, is equal or superior to other agents tested, and is superior [ 
with regard to enamel adherence. MS (8f) c 
a 
The Effect of Gases from Enamels on the Heating Elements tt 
of Electric Enameling Furnaces (Die Einwirkung von Gasen aus I 
Emails auf die Widerstandsleiter von Elektro-Emaillier-Ofen) I 
F. ARNOLD. Elektrowdrme, Vol. 7, July 1937, p. 145. Indus- 2 
trial note. Attention is called to the fact that incompletely fused t! 
enamels are liable to evolve vapors of nitrates, nitrous oxide, cat- b 
bonates or fluorides that damage the heating elements and af) : 
considerably shorten their life. Ha (8f ; 
An Anodic Treatment for the Production of Aluminium Re- 
flectors. N.D. Putten (British Aluminum Co.) J. Inst. Metals, 
Vol. 59, No. 2, 1936, pp. 151-158. With discussion. See Metals 
and Alloys, Vol. 8, Feb. 1937, p. MA 95L/9. (8f) 
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On the Localization of the Transition Points of Allotropic 9 secured from those concerns and laboratories in the U. S. that 
Metals Under Varied Circumstances by Means of the Method were known to have used this practice. Brief history of its 
of Saladin-Le Chatelier. E. RoSENBOHM & F. M. JAEGER (Univ. development is included. Use of radium and its technique is 
Groningen). Proc. Koninkl. Akad. Wetenschappen Amsterdam, discussed. In discussion of relation of gamma-ray and X-ray 
Vol. 39, No. 3, 1936, pp. 366-374. In English. Original re- radiography, such matters as thickness, sensitivity, scattering and 
search; describes at length the testing equipment and its calibra- —~ fogging, contrast, speed, portability, cost and reliability are cov- 
tion. Reports testing results obtained on Ni and the poly- ered. 31 references. The Problem of Radiographic Inspection. 
morphous compound aera a pega of 1 ogee H. H. LESTER pyc rox eg Pe. ac nabaiie po 
ectrical Force of Metals in a acuum eans of the oto- acceptance tests set standards of metal soundness that are usually 
Seoticdlly Recorded Double Pb cement Idem, No. 4, 1936, 3 higher than those set by other methods of testing. They are 
pp. 469-477. In English. Proves the applicability of the Saladin-Le applied properly to three broad classes of structural units: highly 
Chatelier apparatus to the determination of the thermo-electric stressed units; units that by virtue of the service they perform are 
behavior of metal wires (vacuum) at various temperatures with very important; and units that require expensive machining. It 
respect to a standard metal. Tests were made on electrolytic-Fe- is dithcult to manufacture to standards required by radiographic 
Au couples at 200-950°C. and on Ni-Cu between 310 and 390°C. ~ acceptance tests unless radiography is used in developing the 
EF (9) a penn par is a present og for gu oe 
: . : erstanding of the tests and their significance on the part of both 
Method for a Cy Dna Oxide Layers producers and consumers. X-ray Diffraction Equipment and 
(Eloxal Layers) (Verta ——— Se anodisch erzeugter 4 Methods. CHARLES S. BARRETT (Carnegie Inst. Tech.) pp. 193- 
Oxydschichten (Eloxalschichten) ) HELLMUT FisCHER (Siemens- 225. Describes the installations for diffraction work, and offers 
Sct ertwerke). Aluminium, Vol. 19, June 1937, pp. 358-366. Suggestions regarding suitable instruments for various practical 
Res Gives, with examples, methods known today to test applications, particularly the following: cold cathode (gas) X-ray 
pro es of anodically produced oxide layers. Testing of thick- tubes and vacuum systems for them, zinc sulphide screens, back 
nes I layer, wear and hardness, porosity and corrosion resist- arias reflection cameras. a camera for preferred orientation studies of | 
ance optical, physical, chemical and mechanical means is de- sheet material, a camera for studies of cold-worked layers. and a ) 
scribed. 9 references. Ha (9) universal camera. The choice of a suitable camera for a given ) 
. problem is discussed. Practical applications are given. The Con- 
9a inspection & Defects, 5 stitution of Alloys. KENT R. VAN HoRN yy me Research 
including X-Ray Inspection Labs.) pp. 230-283. During the past decade, X-ray analysis has 
been employed for investigating the structure of alloys and has 
C. S. BARRETT, SECTION EDITOR yielded considerable reliable information. Elements in the solid 
Symposium on Radiography and X-ray Diffraction Methods. ~~ 
Ame: can Society for Testivg " Meumials, 1936, 350 pages. This 
12-peper symposium carefully condensed from 45 papers pre- 
sentc'| at a preliminary symposium of the Society in 1935, was 
presented at the Society's meeting in 1936, and is now issued as a 6 
separate publication. The papers, with a brief idea of their con- 
tents follow: The Principles of the Radiographic Process. JOHN 
T. Norton (Mass. Inst. Tech.) pp. 3-20. A discussion of under- 
lyit rinciples of the radiographic process which includes X-ray _ _ 
film ind paper, tubes, a discussion of the image, sensitivity, shield- 
ing, and radiographic equipment. Foundry Applications of 
Radiography. EarRNsHAw Cook (Am. Brake Shoe & Foundry 
Co.) pp. 25-47. Data assembled from five X-ray laboratories. 
The inore familiar imperfections readily interpreted from the films a 
are shrinkage cavities, flocculent shrink, blowholes from mold or 
metal gases, cracks, inclusions, and pronounced dendritic forma- 
tions. Maintenance of adequate standards without expensive 
destructive testing is an outstanding advantage of radiographic — ~ 
inspection. Radiography in the Welding Shop. J. C. HopcGE 
(Babcock & Wilcox Co.) pp. 53-85. Data and discussions are 
based on information and opinions received from a large number 
of individuals who have iies intimately associated with the . 
subject. Since 1931, the year of the adoption of fusion welding 
for pressure vessel construction by the A.S.M.E. Boiler Code, 
the number of industrial X-ray equipments has grown to 48, 
approximately 850,000 linear feet of pressure vessel welded joints 
having been examined. The use of radiographic examination has —— 
been particularly fortunate for boiler drums and pressure vessels. 
Development of X-ray equipment for production weld testing has 
ites ! the ba: gon a of increased mechanical flexibility 
and portability of the apparatus, along with increased operating _ & KWETIT” ee oe 
tube voltage for the diceiaoaian of thick welds. 11 Pe ce ’ VHE ROCKWELL Hardness lester 
peer ag" mem ot Radiography and Husrestepy. follows at the heels of your desire. 
ERMAN E, SEEMANN (Kodak Res. Labs.) pp. 92-111. If the 7 y 2: ' : 3 ues 
X-ray shadow image is impressed upon photographic film or paper, When you wish to test thin metal or strip, 
the process is called “radiography.” If the image is observed — here is the light load machine to serve you. | 
by the eye on a chemical screen which gives off visible light when : 
struck by X-rays, it is called “fluoroscopy.” Applications are 
grouped under the following headings: assemblies; ceramics, con- | 
om, mica, a ¥! and asbestos; foods and tobacco; plastics; tex- 10 ; 
les, paper and leather; wood; and miscellaneous. 21 references. 
Gamma-ray Radiography and Its Relation to X-ray Radiography. MECHANICAL INSTRUMENT CO.. INC. 
NorMan L. Mocuet (Westinghouse Elec. & Mfg. Co.) pp. 116- 733 E. 143rd St., New York, N. Y. 
151. By means of a questionnaire, data and information were 
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Autographic Recorder Magnifies Test Line 
In Stretch Direction — Easy to Operate 


Adapted specifically to laboratory investigation 
and research, this improved Wire Testing Ma- 
chine permits accurate routine Testing without 
requiring a skilled operator. 


Rigid construction eliminates machine 
deflection; operates with 4 H.P. Motor 
to offer ranges of 0-250 and 0-500 Ibs.; 
or 0-500 and 0-1000 Ibs. 


Write for prices and complete details to 


HENRY L. SCOTT CO. 


PROVIDENCE, R. I. 
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state, solid solutions, and intermediate alloy phases possess a char. 
acteristic crystalline structure which may be determined by the 
diffraction of X-rays. Simple relations between the crystal struc. 
ture and the chemical or physical properties of the various inter. 
mediate alloy phases have been discovered. A number of factors, 
such as the type of crystal structure, the size of the solute and 
solvent atoms, and the character and concentration of valence 
electrons appear to govern the extent of solubility of two metals, 
53 references. Chemical Analysis by X-ray Diffraction Methods, 
WHEELER P. Davey (Pennsylvania State College) pp. 284-296, 
Among the advantages of the X-ray crystal structure method for 
the identification of crystalline materials are: Only a small amount 
of specimen is required; the specimen is unaltered; and the results 
show the state of chemical combination of the crystalline com. 
ponents of the specimen. It is a valuable tool in the determinatiog 
of phase diagrams of crystalline materials and in tracing the course 
of certain chemical reactions. Examples are given. Application 
of X-ray Methods to Problems of Cold Work, Preferred Orien. 
tation and Recrystallization. JOHN T. Norton. Pp. 302-323, 
Characteristic X-ray patterns for various phases of cold-working 
are illustrated and practical applications given. 20 references, 
The X-ray Determination of Particle Size. G. HARVEY Cam. 
ERON & A. L. PATTERSON. The X-ray method of measuring 
particle size is applicable to particles from approx. 0.00001 cm. in 
diam. down to the smallest that have crystalline structure. Meas. 
urements of particle size are based on some theoretical formula 
which connects the widths of the diffraction lines with the size 
of the particles. Experimental attempts to test the formulas and 
apply them to such materials as colloidal metal catalysts, cellulose, 
rubber and activated charcoals are described. 33 references, 
The Applications of the X-ray Diffraction Method to Non. 
metallic Materials. GrorGE L. CLARK (Univ. Illinois) pp. 4339- 
350. Many types of practical information may be obtained from 
X-ray diffraction patterns of non-metallic materials. Topics dealt 
with include methods and practical significance of determining 
single crystal orientation, unique crystal structure analysis and the 
electron density contour map, chemical identification or “finger 
printing’ of single substances and mixtures, grain sizes and shapes, 
crystal distortion or strain, preferred orientation and structure in 
fibers and in films. VVK (9a) 


Exfoliation of Tires (Abblatterungen an Radreifen) R. 
KUHNEL. Stahl u. Eisen, Vol. 57, May 13, 1937, pp. 553-559, 
Various types of exfoliation in tires of locomotives and car wheels 
are discussed. The cause is attributed to overstresses such as 
occasional severe braking. As means for overcoming exfol:ation 
the use of harder, suitably heat treated steels, turning down the 
outer layers to eliminate surface defects, and cold workiny the 
surface of the tires are suggested. SE (9a) 


9b. Physical & Mechanical Testing 


W. A. TUCKER, SECTION EDITOR 


The Use of Polarized Light for Measuring the Surface Tension 
of a Stressed Structure, without Model (Das Polarisationsopt sche 
Schichtverfahren zur Messung der Oberflachenspannung am 
Beanspruchten Bauteil ohne Modell) G. Oppet. Z. Ver. deut. 
Ing., Vol. 81, July 3, 1937, pp. 803-804. Descriptive. The state 
of strain in a finished structure can be measured by polarized light 
on its surface. It consists in providing a firmly adhering, (rans 
parent coating of cellulose, artificial resin, etc. In stress-free state 
the layer shows an optical-noncrystalline behavior which cha 
under stress into an optical-crystalline behavior. Ha (9b) 


The Determination of the Best Magnification for the Measure- 
ment of Vickers Impressions (Die Bestimmung der zum Aus 
messen von Vickers-Eindriicken erforderlichen WVergrésserung) 
K. SpoRKERT (Zeisswerke, Jena) Z. Metallkunde, Vol. 29, May 
1937, pp. 168-70. Experimental. Direct observations by means 
of a micrometer eyepiece were made of Vickers impressions upon 
a flat polished surface at different magnifications. Up to 50 X, 
the accuracy, as measured by the observed deviations of 10 readings 
from their average, is proportional to the magnification. At higher 
magnifications little improvement was found and 50 X was 
determined as the optimum. GD (9b) 


Measurements with a New Scratch Hardness Tester (Mess 
ungen mit einem neuen Ritzhartepriifer) K. SporKERT (Zeiss 
Werke, Jena) Metallwirtschaft, Vol. 16, Aug. 20, 1937, pp. 854 
859. Descriptive. A new Zeiss scratch hardness tester is described. 
The author prefers measuring scratch hardness by load at a given 
scratch width rather than scratch width at a given load, claiming 
that any imaccuracies caused by flaws in the diamond point afe 
removed by the former method. Scratch hardness measurements ~ 
are presented for various materials and the values are represen 
as being good within 4%. GA (9b) 
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In no other mechanism is there greater necessity for exact knowledge of strength of 
materials. ..in no other are there the engineering problems that occur in aircraft 
design and construction. Ample strength for rigorous conditions of flight must be 
attained. Positive knowledge that such strength is present in structures and compo- 
nents must be secured. 


To obtain this knowledge Curtiss Aeroplane Division of Curtiss-Wright Corp., at 
Buffalo, N. Y., employs a Southwark-Emery Testing Machine . . . uses it for compression 
and tension tests, prior to assembly of all models... tests often carried to destruction 
to determine actual tensile strengths. And these new Bombers, large numbers of 
which have been delivered to the Navy, are safer planes because of the tests con- 
ducted with Southwark-Emery equipment. 


Let Southwark-Emery Testing Machines supply the facts and figures you need... 
about materials you buy and products you make. Use them for testing specimens 
or full-scale parts and structures. Bulletin 131 contains complete information on 
machines and their uses. Write for your copy. 


BALDWIN-SOUTHWARK CORPORATION 


Southwark Division, Philadelphia, Pa. 
Pacific Coast Representative: THE PELTON WATER WHEEL CO., San Francisco 
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New Type of Rotary Bend Testing Machines for Determining 
Fatigue of Metals (Un Nouveau Type de Machine d’Essai des 
Métaux 4 la Fatigue par Flexion Rotative) MARCEL Prot. Rev. 
Mét., Vol. 34, July 1937, pp. 440-442. A noiseless fatigue testing 
machine for simultaneous testing of 30 specimens and driven by a 
single motor is described. A new type of small fatigue testing 
specimen is offered consisting of two conical portions connected by 
a toroidal section ground with a wheel. JDG (9b) 


Differences in the Readings of Rebound Hardness Testing 
Apparatus (Unterschiedliche Anzeigen von Riicksprunghirte- 
priifern) W. HENGEMUHLE & E. Crauss. Stahl u. Eisen, Vol. 
57, June 10, 1937, pp. 657-660. Several types of scleroscope 
hardness testers were compared and the effects of shape of point, 
weight of hammer, height of drop and type of anvil on the uni- 
formity of readings of hardened steels were studied. SE (9b) 


Method of Thermal Autostabilization Using Forced Elongation 
Speed and Determination of Creep Diagrams (La Méthode 
d’Autostabilisation Thérmique 4 Vitesse d’Allongement Imposée 
et l’Etablissement de Diagrammes Caracteristiques de Fluage) 
GEORGES RANQUE. Rev. Met., Vol. 34, June 1937, pp. 349-360. 
To distinguish between the influence of thermal expansion proper 
and creep characteristics of the metals an apparatus was devised in 
which, in order to keep the length of the specimen equal to the 
length of the comparison sample, a mechanism activated by a syn- 
chronous motor imposes on the comparison sample an elongation 
proportional to the time while the specimen itself controls the 
temperature of the furnace so as to hold its length equal to the 
length of the comparison sample. Apparatus used and operating 
practice are described in detail. An extended discussion of the 
observed phenomena is appended. See also Metals and Alloys, 
Vol. 8, June 1937, p. MA 376R/4. JDG (9b) 


The Evaluation of Notch-impact Tests in Impact-brittle Mate- 
rials (Die Auswertung von Kerbschlagversuchen an Schlag- 
spréden Werkstoffen) F. Urset (Tech. Hochschule, Aachen) 
Giesserei, Vol. 24, Aug. 13, 1937, pp. 413-417. The losses in 
energy spent in notch-impact tests were investigated and their 
nature described. They consist, in general, of the “impact losses’’ 
(which can usually be neglected) in the energy of the two halves 
of the sample thrown off after the impact. A method is described 
for exact calculation of this “‘lost’’ energy. Ha (9b) 
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9c. Fatigue Testing 
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a.) es 


The abstracts appearing under this heading are prepared in com 


operation with the A.S.T.M. Research Committee on Fatigue of 
Metals. 


the author or the abstractor. 


A Testing Machine for Repeated Tension and Compression 
Loading (Eine Priifmaschine zur Erzengung wechselnder Zug- 
Druck-Krafte) E. ERLINGER. Arch. Eisenhiittenw., Vol. 10, Jan. 
1937, pp. 317-320. Describes a 20-ton machine for applying re. 
peated tension and compression loads. SE (9c) 


Endurance of Gear Steels at 250 Degrees Fahrenheit. A. L, 
BoEGHOLD (Gen. Motors Corp.) Trans. Am. Soc. Metals, Vol. 25, 
Mar. 1937, pp. 245-255. With discussion. Original research, 
The notch-bar endurance value of gear steels when tested in oil at 
250° F. decreases about 10% below that at room temperature, 
Under these test conditions a martensitic surface structure appeared 
more fatigue resistant than one with much retained austenite. 


GEG (9c) 


Dynamic Tests by Means of Induced Vibrations. R. K. 
BERNHARD. Am. Soc. Testing Materials, Preprint for June 1937 
meeting, 12 pp. Description of test method. Vibrations of meas- 
urable magnitudes are set up in a test specimen or in a structure 
or machine by the centrifugal forces resulting from the action of 
two equal eccentric disks revolving in opposite directions. The 
natural period of the specimen, or structure, may be determined 
by noting the frequency for which the power input to the disks 
is a maximum. A change in the natural frequency is suggested 
as a possible sign of incipient failure. The method may be used 
to test large specimens at a high rate of application of cycles 
of stress. HFM (9c) 


Se. Spectrography 


G. R, HARRISON, SECTION EDITOR 

The Use of Spectroscopy in Metal-producing Industries ( Bei- 
trage zur angewandten Spektrographie in metallverarbeitenden 
Industrien) G. HEIDHAUSEN. Metallwirtschaft, Vol. 16, Ja». 8, 
1937, pp. 37-45. Development. The spectroscope is established 
as a control instrument for the determination of Si in a cast Fe 
foundry. Combining the results of 4 laboratories the error in 
chemical analysis (not the exact analysis) for process control of Si 
was determined as about 6%. The technique developed to give 
comparable results on cast irons of 1-2% Si by the use of the 
spectroscope is described. Such factors as time of preparation of 
specimens, adjusting specimens in holder, and time of sparking 
are considered. The 2516.12 A.U. Si line was read photometrically, 
4 comparison standards being used in the range 1-2% Si. With 
the proper technique, use of the spectroscope may be expanded to 
determine more than one element quantitatively and simultanously 
in cast Fe. GA (9e) 


The Direct Photoelectric Determination of Manganese and 
Chromium in Steels (Die unmittelbare photoelektrische Bestim- 
mung von Mangan und Chrom in Stahlen) G. THANHEISER & 
J. Heyes. Mitt. Kaiser-Wilhelm-Inst. Eisenforsch., Diisseldor}, 
Vol. 19, No. 9, 1937, pp. 113-122. Descriptive. Mn and Cr are 
determined by measuring the intensity of their spectral lines with a 
photocell and an electrometer. The spectral lines are produced by 
atomizing a solution of the sample. Proportionality between con- 
centration and photoelectric current exists in the concentration 
range from 0 to 400 mg./l. Presence of other alloying elements 
does not affect the determination. 16 references. Ha (9e) 


Spectrography in Zinc Works. Application in Determining 
Cadmium Contamination (La Spectrographie 4 [’Usine 4 Zinc. 
Application au Dosage des Impuretés du Cadmium) A. KAISIN. 
Rev. Universelles Mines, Vol. 13, Aug. 1937, pp. 337-343. A 
method is described for quantitative spectrographic determination 
of Cd in Sn, Zn, Fe, Pb, Th, Ni. A routine method was developed 
for determining impurities of Cd in Zn. Ha (9e) 


The Practical Importance of Spectroscopic Micro-analysis. 
W. GERLACH. Trans. Chem. Eng. Congr. (World Power Cont. 
London 1936), Vol. 4, pp. 632-658. The importance of spectro- 
scopic micro-analyses methods in solving problems in all branches 
of science is stressed. The method and its theory are described. 
Numerous spectrographs are shown. 27 references. AAA (9e) 
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available complete references to the literature of this subject. The 
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Investigation of the Hardness of Tempered Aluminum For Engineer-Photographers Only. DoNatp G. FINK (Staff) 
Bronzes. II—Aluminum Bronzes Containing Iron (Ricerche Electronics, Vol. 10, June 1937, pp. 22-25. New equipment. 
sulla durezza di rinvenimento dei bronzi d’alluminio. I—Bronzi Description, including wiring diagrams, of an electronic device 














; d’alluminio cOntenenti ferro) C. PANSERI. Alluminio, Vol. 6, which times and controls printing exposures, both in terms of 
Jan.-Feb. 1937, pp. 1-14. Original research. The effect of Fe on time and of the incident light; measures negative densities and 
tempered Al bronzes was investigated. The hardness of 7 Al shutter speeds; and acts as an illumination meter and phototube 
bronzes containing from 2.17-8.80% Fe was measured, the samples . relay. DJM (10) 
having been hardened at temperatures from 500° C. to 1000° C. : : : , 
° intervals). The composition of the samples used were: The Coefficient of mon a He of Barium and Calcium, and | 
(50° intervals) P ’ ? Allotropy (Der Ausdehnungskoefficient von Barium und | 
Composition, % Kalzium, und Allotropie) P. G. CATH & O. L. v. STEENIs (N. V. 
Sample c = reg oo Phillips’ Gloeilampentabrieken) Z. tech. Physik, Vol. 17, July | 
} 5 Py: * 324 0.48 ay 87.83 1936, pp. 239-241. Original research. The coefficient of linear 
: oe oe a 5.38 0.98 84.58 expansion of Ba between 0° and 300° C. varies between 17 and 
C KIT weseceeeeereeers 2.24 2.17 tees rae 21 X 10°, depending on its preliminary thermal treatment. This 
f ay iphetet aii hee. ae a yt arne behavior and the occurrence of an arrest at 390° C. on the cool- 
C TW v's cebibailelemadiiee 7.81 6.72 85.47 4 ing curve indicate the existence of 2 polymorphs of Ba. Ca shows 
1 XVI veveweeeecgsnes 10.69 8.80 80.51 a similar but less pronounced behavior. Below 300° C. its coeffi- 
5 2 cient of linear thermal expansion is 22 X 10°. No arrest on the 
J Only XII and XVI were tempered as well, using temperatures of cooling curve of Ca has been found with the authors’ apparatus. 
j from 200° to 800° C. The zone of max. hardness for XII is from ORS (10) 
; 640° to 650° C., the temperature being lower with higher Al con- ~~ 
tent. Sample XVI reaches its max. hardness when tempered at On the Possibility of Distinguishing Right- and Left-handed 
425° C., whereas, a similar alloy with no Fe showed ( in Part Structures in Crystals by Means of Their Laue Patterns. J. 
I—see Metals and Alloys, Vol. 7, May 1936, p. 257L/9) max. TER BerG & F. M. JAEGER (Univ. Groningen). Proc. Koninkl. 
hardness when tempered at 350°-400° C. Thus the presence of 5 Akad. Wetenschappen Amsterdam, Vol. 40, No. 5, 1937, pp. 
Fe |.as raised the temperature of maximum hardening. 406-411. In English. A general review of the problem and 
AWC (10) discussion of a number of cases. EF (10) 
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Electron-optical Representation with Photoelectrically Released 
Electrons (Elektronenoptische Abbildung mit lichtelektrisch aus- 
gelésten Elektronen) H. MAHL & J. Pont. Z. tech. Physik, 
Vol. 16, Aug. 1935, pp. 219-221. Original research. Prelimi- 
nary experiments on electron-optical representation with photo- 
electrically released electrons, as applied to the investigation of 
metals, both solid and in the process of melting; of electro-con- 
ductive minerals; and of photo-layers of alkaline metals. The 
method is suited for representation of metallic as well as of non- 
metallic electric conductors. The purity and other character- 
istics of the cathode surface are indicated very clearly by the 
electron pictures whose clarity is but little affected by small 
irregularities of the cathode surface. ORS (10) 


Remarks on Drawing Two-variable Diagrams (Remarques sur 
le Tracé des Diagrammes a Deux Variables) L. Greet. Tech. 
Moderne, Vol. 28, Aug. 1, 1930, pp. 544-548; Aug. 15, pp. 579- 
583. Conclusions of the study are: In alloys heredity of structure 
is not absolute; it is therefore advocated to indicate on diagrams 
abnormalities corresponding to a lowering of stability in systems 
and, particularly, abnormalities corresponding to the Curie point. 
There are some cases when the phase rule is not applicable and it 
may be that the factor of ‘shape’ plays a part in the equilibrium. 

FR (10) 

States of Electrons in Crystal Lattices (Zustande der Elek- 
tronen in Kristallgittern) F. HUNpD. Z. tech. Physik, Vol. 16, 
Nov. 1935, pp. 494-497. Mathematical. Approximate computa- 
tion of the permissible energy bands in various simple types of 
crystal lattices, making use of the method of SLATER (Physical 
Rev., Vol. 45, 1934, p. 794). ORS (10) 


Recrystallization of Metals. A. A. BocHvar, N. M. BELov 
& B. A. GRANOvSKII. Tzvetnve Metal., No. 3, Apr. 1936, pp. 
86-89. Original research. When strips of Zn, Al and Cu cold 
worked beyond the critical degree (i.e: beyond reduction by cold 
working which produces maximum grain growth at a given tem- 
perature) are heated in such a manner as to produce a tempera- 
ture gradient from melting points of the metals to room tempera- 
ture, the maximum grain growth takes place not at the locations 
heated to maximum temperatures but at some temperature below 
the maximum. Both below and above this temperature of maxi- 
mum grain growth, finer grain is produced. Toward the lower 
temperature end a distinct line of separation between fine and 
coarse grain is observed, while toward the higher temperature end 
the grain size changes gradually. The authors believe that the 
existence of optimum temperatures for grain growth is dependent 
on the presence of impurities and rates of cooling and heating, 
and suggest an explanation of the observed phenomenon. At 
the temperatures near melting points grain growth is prevented by 
liquation of impurities at grain boundaries. At the optimum tem- 
peratures the impurities apparently become dissolved in solid 
solutions and enhance grain growth. Rapid heating was observed 
to produce coarser grain. The authors noted that the effect of 
rate of heating on grain growth of Zn is more pronounced the 
greater the amount of impurities. BND (10) 


Survey of Experimental Electron Optics and Its Application 
(Uebersicht iiber die experimentelle Elektronenoptik und ihre 
Anwendung) E. Briicue. Z. tech. Physik, Vol. 17, Dec. 1936, 
pp. 588-593. Brief survey; includes electron-optical study of 
metals. ORS (10) 


Effect of Oxygen on Thermionic Emission According to In- 
vestigations with the Electron Microscope (Einfluss des Sauer- 
stoffs auf die Gliihemission nach Untersuchungen mit dem Elek- 
tronenmikroskop) H. MAHL. Z. tech. Physik, Vol. 17, Dec. 
1936, pp. 653-656. Original reseearch. The effect of O on the 
emission of thoriated W and Mo. ORS (10) 


The Emission Image of Thoriated Tungsten and Molybdenum. 
Part 1: Basic Phenomena in Thoriated Tungsten (Ueber das 
Emissionsbild von thoriertem Wolfram und thoriertem Molyb- 
din. Teil 1: Grunderscheinungen bei thoriertem Wolfram) E. 
BricHe & H. MAHL. Z. tech. Physik, Vol. 16, Dec. 1935, pp. 
623-627. Original research. Electron-optical observation of the 
surface of a thermionic cathode of thoriated W under various 
working conditions. Part 2: Effect of Carburization on Thoriated 
Tungsten (Teil 2: Einfluss des Karburierens auf thoriertes Wol- 
fram) Ibid., Vol. 17, Mar. 1936, pp. 81-84. Electron-optical study 
of the effect of carburization on the surface of a cathode of thori- 
ated W under various working conditions. Part 3: Comparison 
of the Basic Phenomena in Thoriated Tungsten and in Thoriated 
Molybdenum (Teil 3: Vergleich der Grunderscheinungen bei 
thoriertem Wolfram und thoriertem Molybdan) /bid., Aug. 1936, 
Pp. 262-266. Electron-optical study of the surface of a cathode 
of thoriated Mo under various working conditions. Observations 
reported in the 3 papers are summarized. ORS (10) 
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Alloys of Iron Research. Part XII.—Note on the x Trans- 
formation in Manganese-rich Iron-manganese Alloys. Marie L. 
V. GAYLER & C. WAINWRIGHT (Natl, Physical Lab.) J. Iron Steel 
Inst., London, Advance Copy No. 5, Apr. 1937, 5 pp. Original 
research. Fe-Mn alloys containing 71 and 74% Mn previously 
annealed at 573° C. and consisting of a» only, were heat treated 
at successively higher temperatures, quenched, and then submitted 
to X-ray examination. Results were in agreement with those of 
Walters and Wells. On the other hand, X-ray examination of 
specimens annealed at 750° C., slowly cooled to and quenched 
from lower temperatures were in agreement with previous observa- 
tions by Gayler and Wainwright. Mn-rich Fe-Mn alloys consist- 
ing of the By phase may therefore exist in a metastable state at 
temperatures below that at which the ay-8 transformation takes 
place on heating, and the upper limit is that found by Walters 
and Wells while the lower is that found by Gayler and Wain. 
wright. See Metals and Alloys, Vol. 5, Mar. 1934, p. MA 83. 

JLG (10) 


On the Composition of the Quarternary Phase in the System 
Al-Cu-Mg-Si. D. A. Petrov (Inst. Aircraft Materials, Moscow) 
Acta Physicochim. URSS, Vol. 6, No. 4, 1937, pp. 505-512. In 
English. Original research. Using the results of the investigation 
of the equilibrium relations in alloys of Al-Cu with Mg and 
Mg.Si, by Dix and co-workers {Metals and Alloys, Vol. 3, Sept. 
1932, p. MA 264) the limits of atomic ratios in the quarternary 
phase Al-Cu-Mg-Si were established: 

1 < Mg: Si< 1.33 

0.74 < Cu: Si< 1.10 
The approximate atomic ratio Cu : Mg : Si in the phase Al-Cu- 
Mg-Si equals 4:5:4. The quarternary phase must coexist with 
Mg:Si in ordinary duralumin containing Si in excess of 0.5%. In 
alloys of the American superduraluminum type (C17S and 14S) 
the quarternary phase must exist alone without Mg,Si. At the 
same time, structurally free Si is present in these alloys. EF (10) 


Studies upon the Widmanstatten Structure, VIII—The Gammaa- 
alpha Transformation in Iron-nickel Alloys. RoBert F. MEHL 
& GERHARD DerGE (Carnegie Inst. Tech.) Metals Tech., Vol. 4, 
Apr. 1937, T.P. 797, 15 pp; Trans. Am. Inst. Mining Met. Eng:s., 
Vol. 125, 1937, pp. 482-500. Original research. Transformation 
from the face-centered y Fe to body-centered a Fe was studied 
crystallographically in alloys with 27 to 34% Ni and in a Caron 
Diablo meteorite. The purpose was to determine whether the 
relationship of Kurdjumow and Sachs (111) y II (011) @ und 
[101} y II [111], or that of Nishiyama, (111) y II (011) a ond 
{211} yII [011}@ is correct. When the transformation occ irs 
above room temperature, either by reheating a quenched sam le 
or by slow cooling, the relation of Kurdjumow and Sachs is « or- 
rect, and this relation is also correct for the meteorite. The r!a- 
tion of Nishiyama is correct when the transformation is effec'ed 
by drastic quenching in liquid air. By proper selection of ‘he 
transformation temperature either mechanism can be made to 
operate in the same alloy. 18 references. (See also Metals ind 
Alloys, Vol. 7, July 1935, p. MA 295R/9. JLG (10) 


The Gold Sodium Compound Au:Na (Die Gold Natrium 
Verbindung Au.Na) H. Periirz & E. ArujA. Naturwisien- 
schaften, Vol. 25, July 9, 1937, p. 461. Original research, 
Lattice is similar to CuzsMg, with 16 Au and 8 Na atoms and a 
unit length of 7.7874 A.U. JZB (10) 


Liquid Air Transforms Cast Iron from Austenitic to Marten- 
sitic. Iron Age, Vol. 140, July 29, 1937, p. 39. VSP (10) 


The Allotropy of Irom. HANs Esser. J. Iron Steel Inst, 
London, Advance Copy No. 4, Apr. 1937, 22 pp.; Iron & Steel 
Ind., Vol. 10, May 5, 1937, pp. 439-445. See Metals and Alloys, 
Vol. 8, Sept. 1937, p. MA 568L/10. JLG + CEJ (10) 


A New Universal Instrument for Micro- and Macro-photo- 
graphs (Ein neues Universalgerat fiir Mikro- und Makroauf- 
nahmen) P. NETTMANN. Automobiltech. Z., Vol. 40, June 25, 
1937, pp. 312-315. Full description. Ha (10) 


The Strain Figure of Welded Test Pieces Coated with Var- 
nish, SHINTARO SASAKI (Mitsubishi Heavy Industry Co.) Tetsw- 
to-Hagane, Vol. 23, May 25, 1937, pp. 435-439. In Japanese. 
Original research. Illustration is given, without explanation, of 
various strain figures formed on the surface of welded test pieces 
coated with varnish. NS (10) 


The Detection of Submicroscopic Crystal Faces by Electron 
Diffraction (Die Erkennung Submikroskopischer Kristallflachen 
durch Elektronenbeugung) M. v. Laug. Auzn. Physik., Vol. 29, 
June 1937, pp. 218-238. Descriptive, On the basis of expefi- 
ments of Cochrane and Briicks, the crystal form factors of mono- 
and polycrystalline Co, Ni, and Ag layers are determined by the 
electron diffraction method, and the structure and location of atoms 
in the crystal lattice are calculated. 15 references. Ha (10) 
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luence of Austenitic Grain Size on Mechanical Properties 
of Steel. I. E. KontorovicH & S. BoxsTEIN. Metallurg, Vol. 
12, Jan. 1937, pp. 70-78. In Russian. Original research. Two 
ste containing (%) 0.23 C, 0.36 Mn, 0.25 Si, 0.78 Cr, 2.85 
Ni: and 0.23 C, 0.31 Mn, 0.25 Si, 0.72 Cr, 2.82 Ni, and having 


inh rent grain sizes No. 2 and No. 8, were used for comparing 
meciianical properties of steel as affected by the original grain 
sizc and by the grain size induced by heat treatment. Austenite 
graia size was determined by interrupted quenching. Specimens 
heaicd to the desired temperature were transferred to a Pb bath 
at 550-650° C. kept there for a short time, then quenched in 
water. Proeutectoid ferrite, precipitated at the grain boundaries 


of ‘he original austenite, could be clearly distinguished from mar- 
tensitic grains, Time required for decomposition in the Pb bath 
increased from 5 to 12 min. for coarse-grained and from 1 to 7 
min. for fine-grained steel, and was directly proportional to the 
temperature to which specimens were originally heated, which 
ranged from 830° to 1200° C. Quenching of specimens over- 
heated to 1200° C., and cooled with the furnace to 830° C. 
before quenching, resulted in lowering of physical properties, but 
when specimens were quenched from the original heating tem- 
perature the properties did not deteriorate. With considerable 
overheating the grain size produced, bears no relation to the 
original grain size. Surface hardness of fine-grained steels was 
lower than that of coarse-grained when quenched from the same 
temperature. Impact strength of coarse-grained steels drops 
directly with temperature rise; in fine-grained it increases up to 
coarsening temperature. (10) 


Electronic Structure of Alloys. J. C. SLATER (Mass. Inst. Tech.) 
]. Applied Phys., Vol. 8, June 1937, pp. 385-390. Review of the 
present status of the electronic theory of alloys. Although phase 
transformations often depend on entropy of mixing as well as on 
number of electrons per atom, it is instructive to plot phase diagrams 
using instead of compositions the corresponding numbers of vacant 
places in the 3d electron shell. Thus a simultaneous plot of the 
systems Cu-Ni, Ni-Co, Ni-Fe, Co-Fe, and Fe-Cr was obtained 
which showed roughly that alloys with less than 2 empty spaces 
had face-centered cubic structure and those with more than 2, a 
body-centered cubic structure, while in accord with maximum mag- 
netic saturation moment the Curie point rises to a maximum around 
2 empty places. HFK (10) 
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The Lead-bismuth Diagram. T. Takase. Nippon Kinzoku 
Gakukai-Si, Vol. 1, July 1937, pp. 143-150. In Japanese. Original 
research. The Pb-Bi system has been studied by means of thermal 
(inverse rate) and X-ray analyses, electric resistance measure- 
ment and microscopic examination. £ solid solution (formed by 
a peritectic reaction at 188° C.) with hexagonal close-packed lat- 
tice, and the primary solid solutions were identified. The solu- 
bility limits of the primary solid solutions differ from those found 
in previous investigations; the solubility of Bi in Pb decreases 
from 14% at 188° to 13% at 6° C., and that of Pb in Bi is 
about 0.5% at 125° C. (eutectic temp.) remaining almost con- 
stant down to 6° C. KT (10) 


Thickness of Oxide Films on Iron. H. A. Mitey. Iron & Coal 
Trades Rev., Vol, 134, May 28, 1937, pp. 965-966; June 4, 
1937, pp. 1014-1015. Original research. The methods to measure 
the thickness of oxide films, which are responsible for interference 
colors on metals heated in air are reviewed and evaluated. A 
recently developed electric method by which the thickness in A.U. 
can be calculated by determining the millicoulombs is described 
in detail. The thicknesses for different tints were: 


I arn Ce ie eortig wikis is'esa he'd Meee bb aa 440 A.U. 
ee Lc bade 4s «0a Fee ee Tris |. 
rn ads > a Wee te 
SE oe teed 6 oh 6's 200 cha sth bikie bab eabeeed 625 A.U. 
a tt es ks cae wat os eee Ths a ee errs: = Gg 
ieee Gus « Ora als obs @ 6's a wage en, a Bee RB 725 A.U. 


Film formed below 200° C. consist of y-Fex:O;. The tempera- 
ture scale for oxides was established as: room temperature—200° 
oe oxide y-Fe,O;; 200°-400° G a-F,QO;; 400°-575° Rae a-Fe,O; 
with an underlying layer of FesO,, both increasing in thickness 
with temperature; above 575° C., a-Fe:O:, FesO, and FeO, all 
increasing in thickness with temperature, FeO lies next to the 
metal and reaches greatest thickness while Fe:O, is the thinnest 
layer and separated from FeO by a layer of FesO, of intermediate 
thickness. A similar scale for Cu oxides was found to be: 


Se Ca, bay cam dialbe tc ccvestvegdbches 370 A.U,. 
SG as nd a Rr eh We 6.6 be nines coke end 410 A.U. 
PR. WOhce ys bis GS kdee See CU ews 65086 ees ededeos 460 A.U. 
WE iehs kalneut shebbin todeeed Kaus cckvcebedecabe 485 A.U. 
than ens Wott b weed o €Rbw bach oe ¥eces cocci 520 A.U. 
i Si was coke andes 6ebe dus 606k) 000 ce oe 800 A.U. 
i tas Bath ads 60 CASE Roe aR eae ds ab bene eecticos 940 A.U. 
CE Gh cheek VAbd Vile e Oe eES Ph ewEV EE doe ccccedoces 1170 A.U, 

SR es Eee Pose per | a eee 1240 A.U. 

Ha (10) 
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A New Instrument for the Determination of the Elasticity 
Modulus and Damping Capacity (Ein neues Messverfahren zur 
Bestimmung des Elastizitatsmodule und der Diampfung) F. 
FOrsTER (Kaiser-Wilhelm Inst. Metallforsch.) Z. Metallkunde, 
Vol. 29, Apr. 1937, pp. 109-115. Experimental. A_ simple 
acoustical apparatus is described whereby the vibrations induced 
in a freely suspended body are amplified electrically and the char- 
acteristic vibration frequency and damping capacity of the mate- 
rial recorded. Elasticity Modulus and Damping Capacity Related 
to the Condition of the Material (Elastizitatsmodul und Damp- 
fung in Abhangigkeit vom Werkstoffzustand) F. FOrsTER & W. 
KOsTER (Kaiser-Wilhelm Inst. Metallforsch.) Z. Metallkunde, 
Vol. 29, Apr. 1937, pp. 116-123. Experimental. The acoustical 
method described in the foregoing abstract was used to determine 
the elastic modulus and damping capacity of a wide variety of 
metals. The modulus decreases with rising temperature, while 
the damping increases. A change of slip mechanism, as in Al at 
225°, is shown by abrupt transitions. Polymorphous transforma- 
tions and the transitions accompanying superlattices show abrupt 
breaks in the modulus while the damping is greatly increased 
during the transition. The ferromagnetic condition in Ni alloys 
increases their damping capacity. In the solid solution Cu-Zn 
alloys as well as in the heterogeneous Fe-C alloys, damping 
decreases with increased alloying constituents. Damping increases 
with grain size. Aging and hardening by cold work are both 
accompanied by changes of damping and elasticity. Cavities, 
cracks, intercrystalline corrosion, and residual stresses can all be 
detected by damping measurements. GD (11) 


Changes of Saturation Magnetization by Pressure Applied in All 
Directions (Aenderung der Sattigungsmagnetisierung durch all- 
seitigen Druck) H. EBERT & A. KUSSMANN (Phys. Techn. Reich- 
sanstalt) Phystk. Z., Vol. 38, Jume 15, 1937, pp. 437-445. 
Original research. Studies the effect of hydrostatic pressure on the 
saturation magnetization of Fe and Ni, of alloys of Fe with Ni, 
Co, Cr, Pt, of alloys of Ni with Al, Cr, Co, Cu, Mn, of alloys of 
Pt with Mn, and of alloys belonging to the ternary system Fe-Co- 
Cr. In most of the pure metals and the majority of the alloys only 
a slight effect was noticed (pressure coefficient between 0.1 and 
0.01%/1000 kg./cm.*). However, in certain alloy ranges, notably 
in the 30/70 Ni-Fe, 60/40 Fe-Pt and in ternary Fe-Co-Cr alloys, 
a marked drop of the saturation intensity was observed (pressure 
coefficient at room temperatures being of the order of 6.5/1000 
kg./cm.’). A characteristic structural feature of the alloys with 
large pressure coefficients seems to be that a slight shift of concen- 
tration leads into a range of typical temperature hysteresis of the 
a and y phases. Various possibilities of interpretation are dis- 
cussed. “By-products’” of this investigation were some data relat- 
ing to the volume changes in strong magnetic fields and support 
for a magnetic interpretation of the invar phenomenon. EF (11) 


Electron Microscopic Observations from a Cathode Field 
(Elektronenmikroskopische Boebachtungen von Feldkathoden) 
Erwin W. Mi.iter. Z. Physik, Vol. 106, Aug. 12, 1937, pp. 
541-550. Original research. The surface of fine grained wires 
such as W, Mo, Cu and Ni with a parabolic curvature were etched 
to give fine crystal points which served as an electron emitting 
cathode. An anode in the form of a cylindrical screen placed 
around this wire recorded patterns showing the difference in elec- 
tron emission from different crystal planes in the cathode wire. 


FHC (11) 


Absorption and Release of Hydrogen in Iron (Upptagning 
och avgivning av vate i jarn vid héga temperaturer) F. PIHL- 
STRAND. Jernkontorets Ann., Vol. 121, May 1937, pp. 219-231. 
Original research. Finely divided Fe was exposed to Hz at tem- 
peratures ranging from 400° C. to 950° C. and the absorbed gas 
removed by evacuation. The solubility was approximately 0.34 
cc. per 100 g. at 400° C. and 4.57 cc. at 950° C., which checks 
previous figures. The solubility was not changed by addition of 
either 1% C or Mn but decreased with 4% Si. In addition to the 
first rapid absorption which is considered due to straight solu- 
tion, slow absorption was noted on prolonged heating of previously 
evacuated samples. This was slowly released, however, on evacu- 
ation and might be due to surface reactions. HCD (11) 
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Notes on the Wetting of Filaments by Molten Metals. M. 
ALDEN COUNTRYMAN (Iowa State College) J. Applied Phys., Vol. 
8, June 1937, pp. 432-433. Experimental study. Filaments were 
made of Ni, Pt, Mo, Ta, and W, and on each was wound in turn 
a wire layer of the metals Al, Ag, Au, Cu, Ni, Cr, and Pt. An 
electric current was passed through these dual combinations in a 
high vacuum and from the results a table was compiled giving for 
each case: (1) whether the molten metal adhered to the filament, 
(2) whether the metal layer evaporated successfully and (3) 
whether any obvious interaction between the filament and the 
molten metal occurred. Ag may be evaporated from an Ni wire 
but not from the others. [This technique could be developed into 
a useful method of studying the alloying possibilities of given 
metals. H. F. K.} HFK (11) 


Dependence of the Modulus of Elasticity and the Damping of 
Transverse Swinging Metal Bars on the Amplitude (Ueber die 
Abhiangigkeit des Elastizitatsmoduls und der Dampfung trans- 
versal schwingender Metallstabe von der Amplitude) F. FOrster 
& W. KOsTerR (Kais. Wilh. Inst.) Naturwissenschaften, Vol. 25, 
June 25, 1937, pp. 436-439. Original research. Using the vibra- 
tion apparatus (in Z. Metallkunde, Vol. 29, pp. 109-115, 1937), 
the damping and modulus of elasticity of paramagnetic materials 
were found to be independent of the amplitude, if measured at tem- 
peratures far below the melting point and under low loads. The 
damping and modulus of elasticity of ferromagnetic materials vary 
with the magnetostriction unless the internal stress is increased 


(e.g. by cold work). JZB (11) 


lia. Non-Ferrous 


A. J. PHILLIPS, SECTION EDITOR 


Influence of Iron on Properties of Copper Beryllium Alloys. 
Yu. AMSTERDAMSKI. Metallurg, Vol. 12, Apr. 1937, pp. 122-130. 
In Russian. Six alloys containing 2% Be and 0.07-5.72% Fe were 
investigated. The presence of Fe in Cu-Be alloys causes the 
appearance of a new constituent visible even with low Fe content 
(0.12-0.15%), associated with a sharp drop in the grain size of the 
alloy. This compound rich in Fe contains besides Be some Cu 
either in solid solution or as a compound. The amount of Fex/ey 
appreciably increases with higher quenching temperature. An Fe 
content of 0.12-0.15% leads to improved mechanical properties in 
heat-treated state as compared with straight Be-Cu alloys, particu- 
larly after prolonged heating at 300° C. Particular interest is 
associated with Fe content in 0.7-1.5% range, for the lower figure 
of this range gives a metal having, when heat treated, 160,000- 
162,000 Ibs./in.* tensile strength and 10-13% elongation. Alloys 
with more than 1.5% Fe possess no technical interest. (11a) 


Permeability of Metals to Hydrogen. C. J. SMITHELLS. Nature, 
Vol. 139, June 26, 1937, p. 1113. Permeability of metals at 1000° 
C. to H varies by a factor of only 10, but at room temperature 
the calculated rates for Cu and Pt are 10° times less than for Fe; 
similarly for Mo 10” less, and Al 10” less than iron. Cu- or 
Ni-lined tanks are suggested for H storage since one mm. Cu, free 
from porosity, is as effective as 5 miles of steel. CSB (114) 


New Aluminum Bearing Metals (Neuere Aluminium-Lager- 
metalle) E. Vapers. Z. Metallkunde, Vol. 29, May 1937, pp. 
155-158. Descriptive. The desirable characteristics of bearing 
metals are discussed at length. In particular the alloy known as 
Alva 36, an alloy of Al, Pb, and Sb with small additions of Cu, 
Mn, and Fe, is compared with other common materials. The hard- 
ness of Alva 46 is greater than that of the Sn base alloys, while 
its plasticity is comparable to them, it can also be formed while 
hot. It can be used in place of either Cu or Sn bearing alloys. 

GD (ila) 


Directional Properties of Brass Strip. Maurice Cook. Metal 
Progress, Vol. 31, June 1937, pp. 634, 676. With discussion. 
Extended abstract. See Metals and Alloys, Vol. 8, Mar. 1937, p. 
MA 169L/2. WLC (ila) 
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Influence of Beryllium on Crystallization and Structure of 
Mg-Al Alloys. K. PerepEtsKi. Mevallurg, Vol. 12, May, 1937, 
pp. 114-118. In Russian. Mg alloys containing 8% Al to which 
0.01-0.048% Be were added were investigated. Grain size in- 
creases with the mold temperature. Be addition reduces grain size 
until mold temperature is below 200° C. and increases it at higher 
temperatures. No definite relation between the amount of Be 
added and effect produced were noted. (11a) 


Metals Used in the Development of Power Cables. W. H. 
BASSETT, JR. (Anaconda Copper Co.) Metals and Alloys, Vol. 8, 
July 1937, pp. 185-190. Discussion of Cu conductor and cable 
sheath materials and their properties. WLC (11a) 


Curie Points in Solid Solution Type of Nickel Alloys (Les 
Points de Curie Ferromagnétiques et la Saturation absolue de 
quelques Alliages de Nickel) Victor Martian (Univ. Strassburg ) 
Ann. Phys., Vol. 7, Apr. 1937, pp. 459-527. Extensive original 
research studying the depression of magnetic transformation tem- 
peratures and changes of atomic moments in relation to increasing 
amounts of Cu, Zn, Al, Ti, Si, V, Sb, Cr, Mo, Mn, Pd, Pt and Au 
dissolved in Ni. In the majority of these binary alloys, a parallel 
change of both values was observed. In most cases the slope of 
the abs. temperature/atomic moment curve shows a direct relation- 
ship to the number of the outer electrons of the element added. 
21 references. EF (11a) 


The Photoelectric Properties of Zinc. CHARLES F. DEVOE. 
Phys. Rev., Vol. 50, Sept. 1, 1936, pp. 481-485. Original research. 
The photoelectric “work function” of a vacuum distilled surface 
of Zn was found to be 4.24 volts at 1.5 X 10° mm. pressure; 
s the pressure of air was increased the work function decreased to 
a minimum at about 10° mm. pressure and then increased. Helium 
had no effect to a pressure of 3 mm. N had no effect to a pres- 
sure of 10° mm. WAT (11a) 


Investigation of Characteristic Arc Lines (Untersuchungen 
von Lichtbogenkennlinien) H. P. Fink. Naturwissenschaften, 
Vol. 25, Apr. 30, 1937, p. 284. Original research. Lines of Zn, 
Pb, Ag, Cu, Ni, Fe, Pt, and W were investigated. The lowest 

tential at which an arc can be formed is very near to the 

ization potential of the metal being investigated. There is a 

ear relationship between the constants obtained and the heat of 

poration. There was found one line for ferromagnetic mate- 

s that was closely connected with the magnetic field. 

JZB (11a) 


New Bronze Has Ductility, Hardness and Strength. S/eel, 
101, July 5, 1937, p. 85. Note on properties of DHS 

nze developed by Bartlett Hayward Division of the Koppers 

(. for uses requiring wear and shock resistance. There are 4 
les with following range of minimum properties: ultimate 
sile strength, 90,000-120,000 Ibs./in.*; yield-point, 45,000-95,000 
in.*; elastic limit, 40,000-60,000 Ibs./in.?; reduction of area, 
5%; elongation in 2 in., 10-25%; and Brinell hardness, 195- 
MS (11a) 


Investigations of Radioactive Arsenic (Untersuchungen an 
radioaktivem Arsen) P. HARTECK, F. KNAUER & W. SCHAEFFER. 
turwissenschaften, Vol. 25, July 16, 1937, p. 477. Original 
earch. JZB (lla) 


The Exact Measurement of the Specific Heats of Metals and 
Alloys at High Temperatures. XXIII. The Calorimetrical, Elec- 
trical and Thermo-Electrical Behavior of Ductile Titanium, I. 
’. M. JAEGER, E. ROSENBOHM & R. FONTEYNE (Univ. Groningen) 
Proc. Koninkl. Akad. Wetenschappen Amsterdam, Vol. 39, No. 4, 
1936, pp.442-452. Part II, pp. 453-461; Part III, pp. 462-469. 
In English. Original research. See Metals and Alloys, Vol. 8, 
May 1937, p. MA 297L/1. XXVI.—The Specific Heats and the 
Electrical Resistance of Cerium. F. M. JAEGER, J. A. BOTTEMA 
& E. RosENBOHM. I[bid., Vol. 40, 1936, pp. 39-46. In English. 
Che specific heat of Ce was determined up to about 600° C. Be- 
low its melting point (635° C.) Ce exists in at least 3 different 
allotropic modifications. The transformation temperatures are at 

-174, 362, about 503, and probably above 530° C. The trans- 
formation speeds are very slow. Electrical measurements corrob- 
orate specific heat determinations made between 20 and 530° C. 
The true specific heat of Ce (purity 98%) between 380 and 530° 
C. can be expressed by the equation cp = 0.0523 + 0.31 X 
10°(t — 380) and the atomic heat by C, = 7.3377 + 0.43493 X 
10° (t — 380). XXVII.—The Specific Heats and Electrical 
Resistance of Lanthanum. F. M. JAEGcer, J. A. BoTrEMA & E. 
ROSENBOHM. Ibid., Vol. 39, No. 8, 1936, pp. 921-927. In 
English. Heat contents, specific heats and electrical resistance were 
determined to over 700° C. by means of the Saladin-Le Chatelier 
method. La occurs in 3 modifications: a hexagonal form, a cubic 
form and a modification stable below —163° C. At 548, 665 
and 709° C. break points were observed on differential heat- 
capacity curves, while an additional discontinuity appears at about 
420° C. on the temperature resistance curve. EF (11a) 
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A New Alloying Method for Bronzes (Eine neue Legie 

methode fiir Bronzen) R. OZLBERGER. Giesserei, Vol. 24, May 
7, 1937, pp. 251-254. Original research. A systematic study of 
the addition of Ni to Cu-Sn-bronzes. The basis alloy was 92% 
Cu, 8% Sn from which, finally, 3 excellent alloys were developed: 
(1) 91.2% Cu, 8% Sn, 0.8% Ni; (2) 92.3% Cu, 7% Sn, 0.7% 
Ni; (3) 92.44% Cu, 7.31% Sn, 0.25% Ni. Ha (11a) 


Strong Anti-corrosive Wrought Aluminium-bronzes. ToMmo- 
jIRO TANABE & Goro Koiso (Sumitomo Metal Industry Co.) 
Tetsu-to-Hagane, Vol. 23, May 25, 1937, pp. 439-447. In Jap- 
anese. Original research. Examines the effect of Fe on plain 
Al-bronzes having two phases, and shows that the theory of grain 
refinement caused by peritectic reaction did not apply, at least, in 
wrought eutectoid Al-bronze. Various mechanical and corrosion 
tests were also carried out on some known and some new special 
wrought Al-bronzes. The composition of the best alloy is as fol- 
lows: 10-12.5% Al, 5-7% Ni, 5-7% Fe, 1-2% Mn, less than 
2% Zn, less than 1% other elements, remainder Cu. NS (11a) 


Photographic Evidence of Thorium Oxide in Filament Wires 
(Der photographische Nachweis von Thoriumoxyd in Gliih- 
drahten) J. A. M. vAN LiempT & J. H. M. VAN UDEN (Phys. 
Chem. Lab. Philip's Gloeilampenfabrieken) Rec. Trav. Chim., Vol. 
56, May 15, 1937, pp. 607-612. In German, Original research. 
Thoria in W filament wires was studied by the blackening effect 
which radio-activity of the Th atoms produces on the photographic 
plate. Under suitable testing conditions the sensitivity increases 
with; increasing wire diameter, thoria content, humidity of air, 
and exposure time. Hard-drawn wires show a more pronounced 
blackening effect than recrystallized, and single crystal wires. Pure 
thoria wires furnish a very strong blackening effect. EF (11a) 


The Hall Effect and Some Other Physical Constants of Alloys. 
Part VI. The Silver-tin Series of Alloys. W.G. JoHN & E. J. 
Evans. Phil. Mag., Vol. 23, June 1937, pp. 1033-1048. Original 
research. The relations between physical properties of alloys and 
their structures were further investigated, in particular for Ag-Sn 
alloys. The positions of the phase boundaries, as deduced from 
the measurements, are in agreement with the equilibrium diagram 
as given by Murphy. 24 references. +See also Metals and Alloys, 
Vol. 8, Jan. 1937, p. MA 36R/6. Ha (11a) 


Use of Beryllium in Copper-base Alloys for Reliable Castings. 
P. BoyKov. Liteinoe Delo, Vol. 8, No. 1, 1937. In Russian. 
Average of 20 melts showed loss of 7.5% Be in slagging. The 
metal increases fluidity of alloys and produces good surface. Cu- 
Be alloys are easy to handle, but addition of a third metal, such 
as Al, may cause porosity and liquation. Mechanical properties 
of castings containing 0.77-9.17% Be and Cu to which occasionally 
22-34% Zn or 4-6% Al were added are given. Corrosion proper- 
ties of the metals were determined by continuous and intermittent 
immersion in artificial sea water for 1380 hrs. and suspension of 
specimens over boiling sea water. Best corrosion resistance in sea 
water was shown by the alloy containing 1.95% Be, 4.35 Al, 
93.7 Cu, followed by 0.43% Be, 33.45 Zn, 0.25 Fe, 65 Cu alloy, 
the resistance of which surpasses Cu and Sn-bronzes. Metallo- 
graphic structure is described. (11a) 


Magnesium-rich Corner of Magnesium-aluminum-zinc System. 
L. SERGEEV. Metallurg, Vol. 12, Mar. 1937, pp. 79-94. In Rus- 
sian. Rolled samples were heated at 340° C. for 5, 12, 24 and 
240 hrs., quenched in ice water and studied under the microscope. 
The results show that this time of heating was not sufficient to 
homogenize the alloys for which 15 days were required. Solu- 
bility of single phase solid solutions at 340, 250 and 20° C. 
was determined after heating at these temperatures for 120 hrs. 
The results obtained agreed well with data of other experimenters. 
Influence of heating on oxidation diffusion and strength of alloys in 
the range of 340-500° C. was studied. Both properties are 
strongly affected by the inclusion of the second phase, particularly 
when Al: Zn ratio is less than 3:1. A 24-hr. aging at 340 and 
400° C. followed by quenching might not affect hardness as com- 
pared with that of unaged quenched specimens, but it greatly 
reduces the tensile strength. The results obtained agree well with 
published data, given in 29 references. (11a) 


Radiation Coloring of Zirconium (Bestrahlungsfarbung am 
Zirkon) J. Lietz. Naturwissenschaften, Vol. 25, June 11, 1937, 
pp. 415-416. Original research. The coloring shown by Zr 
when exposed to ultraviolet radiation is similar to that produced 
by oxidation at elevated temperatures, but is due to resonant bands 
and not to chemical action. JZB (11a) 


Manufacture and Characteristics of Hiduminium RR. Alloys. 
J. Towns Rosinson (High Duty Alloys, Ltd.) Metallurgia, Vol. 


16, Aug. 1937, pe, 131-134. Practical. Describes properties of 


these trade-named Al alloys. JLG (11a) 
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Limit of the Elasticity of an Aluminium Rod Composed of 
Comparatively Small Crystal Grains. MryAsi SUGIHARA. Mem. 
Coll. Sci. Kyoto Imp. Univ., Vol. 20(A), Jan. 1937, pp. 27-33. 
In English. Original research. When cold-worked commercial 
Al rods are heated for constant time intervals at various tempera- 
tures below the melting point, the grain size increases with in- 
crease in temperature. Grain growth scarcely noticeable below 
200° C., becomes appreciable above that temperature. Elastic 
limit decreases with rising temperature; the rate of decrease is 
low at lower temperatures, then increases and again declines as 
the temperature is raised. The relation between the elastic limit 
(L) and the number of grains (z) per unit length is given by 

L= Lo. (1—e-a*) 
in which Lo is the value of L when z becomes infinity, e is the 
base of natural logarithms and a is a constant. The values of a 
and L. were determined as a = 0.000151 and L. = 8.88 X 10~. 
HN (11a) 


Disease of Brass (La Maladie des Laitons) A. DAusois. Rev. 
Fonderie Moderne, Vol. 31, May 10, 1937, pp. 148-149. A gen- 
eral article on season cracking of brasses. Ha (11a) 


Preparation of AI-Ni Master Alloy (Zur Herstellung von 
Al-Ni-Vorlegierung) H. ROHRIG & E. KApERNICK (Aluminium- 
Werke A.-G., Lautawerk) Aluminium, Vol. 19, June 1937, p. 428. 
Practical. If Ni is to be added only in small amounts to Al alloys 
(e.g. Y-Alloy containing 4% Cu, 2% Ni, 1.5% Mg) it is better 
to add it in the form of an Al-Ni alloy instead of pure Ni, because 
the exothermic reaction between molten Ni and molten Al produces 
excessively high temperatures. It is best to heat the Ni only to 
about 800° C. when preparing the Al-Ni alloy, and then to pour 
the molten Al over it. Ha (11a) 


Supraconductivity of Lanthanum. K. MENDELSSOHN & J. G. 
DAUNT. Nature, Vol. 139, Mar. 13, 1937, p. 474. Research. 
La is supraconducting. So far, supraconductivity has been observed 
in all metals of Groups II 4, III 6, IV a, IV 4, and V a of the 
periodic table except Ge and Pa, but in no other group. La sug- 
gests that some other metals in III a may also be supraconductin; 

CSB (11a) 


The Atomic Weight of Erbium (Das Atomgewicht d 
Erbiums) O. HONIGSCHMID & F. WitTTNeR. Z. anorg. allge 
Chem., Vol. 232, Apr. 23, 1937, pp. 113-118. Discrepancies b 
tween the chemical atomic weight and Aston’s mass spectrograph 
value for Er led to an X-ray spectroscopic study of impurities ar 
the preparation of a purer sample. The correct value of the atom - 
weight of Er is probably 167.2. HFK (11a) 


a 


Some Properties of Tungsten Filaments (Sur Queiques Pr.- 
priétés des Filaments de Tungsténe) J. CouRNoT. Usine, Vo’. 
46, July 8, 1937, p. 31. The manufacture of W-filaments by co: 
pression of powdered material and subsequent sintering in a 
atmosphere at 3000°-3200° C. is briefly described and the chang 
in mechanical properties, brittleness, bending resistance over di‘ 
ferent radii, by treatment at different temperatures, given fro 
experiments. Ha (11a) 


_ 
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A New Alloy of High Density. C. J. SmiTHetis. Nature, 
Vol. 139, Mar. 20, 1937, p. 490. Containers for Ra are made by 
sintering W powder with Ni or Cu powders. Alloys of 5% Cu 
and 5% Ni give densities of about 16.5 grams per cc. Alloy ‘s 
also useful for balancing crank shafts for gyroscopes, etc., and for 
electrical contacts. CSB (11a) 


Lead Calcium for Storage Batteries. U. B. THOMAS, Jr. 
Bell Lab. Record, Vol. 16, Sept. 1937, pp. 12-16. Original re- 
search. It was necessary to develop a new alloy to replace the 
Pb-Sb that has been used for many years in reserve batteries, since 
SbH: was evolved during the overcharge periods and hastened the 
formation of PbSO, and self discharge. Pure Pb and Pb-Ca are 
superior in regard to self discharge (Pb-Ca discharge rate is 1/5 
that of Pb-Sb). Charging is more efficient with Pb-Ca. Pb with 
0.1% Ca has a tensile strength about equal to that of Pb with 
9% Sb. Pb-Ca has an electrical conductivity 20% higher than 
that of PbSb, and therefore forms a most satisfactory grid. 


JZB (11a) 


Electrical Conductivity of a Supraconducting Sphere in the 
Intermediate State. L. SHUBNIKOV & I. NAKHUTIN. Nature, 
Vol. 139, Apr. 3, 1937, p. 589. Sn is anisotropically supracon- 
ducting below the critical temperature of supraconductivity in the 
presence of a magnetic field. CSB (11a) 


The Transition State in Chemical Kinetics. M. PoLANY! 
(Univ. Manchester) Nature, Vol. 139, Apr. 3, 1937, p. 575. 
Theoretical. A derivation of Arrhenius’ equation from thermo- 
dynamic considerations relating to the transition state. CSB (11a) 
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iib. Ferrous 
Vv. V. KENDALL, SECTION EDITOR 
Conditions Leading to Flake Formation in Steel. E. KLAusrt- 


inc. Metallurg, Vol. 12, May 1937, pp. 21-33. In Russian. 
Original research. Heats strongly susceptible to flake formation 
were selected from the production for the experiments. They were 
forged and allowed to cool to 250-20° C. in air or sand and then 
transferred to a furnace heated to 800° C., soaked for 24 hrs. and 
cooled with the furnace. Cross sections were etched and flake 
determined. After cooling to any of the above mentioned tempera- 
tures in air, no flakes were discovered after this treatment. Allowing 
specimens to remain at room temperature for a day or more before 
annealing resulted in strong flaking indicating that the flakes are 
formed after complete cooling but require some time for their 
formation. A series of experiments in which specimens were 
cooled in air to room temperature and allowed to remain at it 
for different time before annealing showed that about 8 hrs. are 
needed for flake formation. When forgings were allowed to cool 
from the forging heat at a slow rate (in slag wool) to some given 
temperature and then in air, the slowing of cooling rate both in the 
region of pearlitic decomposition and just above the martensitic 
point had a deciding effect on flake formation. Placing hot forg- 
ings into a furnace kept between 590° and 690° C. for 2 to 24 hrs. 
and then cooling in the air, eliminated flaking completely after 
holding in the furnace for 6 to 16 hrs. Micro-examination of the 
structure taken together with the data of flake formation indicate 
that flake formation is prevented by providing conditions under 
which austenite decomposes without intermediate martensitic stage. 
The defect is caused in steels supersaturated with respect to H by 
the formation of microscopic cracks associated with tetragonal mar- 
ensitic transformation. The stresses produced are barely relieved 
by cracking so that a comparatively low H pressure, the action of 
which is intensified by the notch effect of the crack ends, is 
sutticient to produce long fissures identical with flakes. From 
the production standpoint it is important to prevent stock from 

ng below 200-100° C. before subjecting it to the relieving 

ent. (11b) 


Progress in Improvement of Cast Iron and Use of Alloys in 
Iron. Paut D. Megrica (Intern. Nickel Co.) Metals Tech., Vol. 
i \ug. 1937, T. P. 832, 34 pp. Up-to-date review. 14th annual 
» Memorial Lecture. Very important progress in the metal- 
of cast Fe has been made during the past 15 or 20 yrs. The 

of this has been that there are today available many types 
st Fe having special characteristics formerly not found. The 
rties of the special and high-strength irons are reviewed. 


JLG (11b) 


fect of Hydrogen Under High Pressure Upon Carbon Steel 
(ft inwirkung von Wasserstoff unter hohem Druck auf unlegier- 
ter: Stahl) F. K. NAUMANN. Stahl u. Eisen, Vol. 57, Aug. 12, 
\v>7, pp. 889-899. A study was made of decarburization of C 

s under high pressure Hz as in structural parts used in am- 

ia synthesis. Pressures up to 14,000 lbs./in.* were used and 

peratures up to 600° C., for durations up to 100 hrs. The 
decarburization was mainly intergranular, and showed up only 
atter a rather long “‘threshhold” duration period, after which it 
proceeded rapidly. Prior cold work increased the decarburization. 
The tensile strength and, particularly, the toughness were sharply 
reduced by the decarburization. Armco Fe despite its low C con- 
tent was likewise embrittled by the Hz attack. P, S, and O, were 
not removed, however, under the conditions which caused decar- 
ization. Ne was removed before any visible decarburization oc- 
cu.red. On decarburization in air, CO forms; under H: pres- 


sure, CHyg. SE (11b) 


Effect of the As-cast Structure on the Mechanical Properties of 
Hot-worked Steel (Einfluss des Gussgefiiges auf die Festig- 
keiteigenschaften warmverformten Stahles) K. KORNFELD. Stah/ 
u. Eisen, Vol. 57, Aug. 5, 1937, pp. 870-873. Tests of Ni and 
Ni-Cr alloy structural steel indicated that the vestiges of the as- 
cast or dendritic structure influenced the mechanical properties. In 
billets the properties varied across the section, the impact resistance 
increasing from center to outside and the tensile strength decreas- 
ing slightly. SE (11b) 


Copper in Ferrous Materials for Automobile Construction. 
D. P. C. Ngave. Iron & Steel Ind., Vol. 10, Apr. 1937, pp. 
351-352. Brief summary of results so far obtained in an investi- 
gation carried on by the British Cast Iron Research Assoc. Further 
comment is made regarding the American Ford Cast Irons and 
steels containing Cu. CMS (11b) 
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Diamond Steel. V.ERAKHTIN. Kach. Stal, Vol. 5, No. 1, pp. 
27-31. Im Russian. Steels bearing this name contain 1.20-1.70% 
C, 0-1.2% Cr, 3.5-7.5% W and 0-1.5% V. Their properties and 
heat treatment are described. (11b) 


Gases in Ferrous Materials. H. Exuiss. Iron & Steel Ind., 
Vol. 10, June 1937, pp. 487-491. Review. Discusses the aging 
embrittlement due to the precipitation of oxides and nitrides, pick- 
ling brittleness produced by H, the effect of O on red shortness, 
and the gas and blowhole formation during the cooling of metal. 


CMS (11b) 


Strength of Nitrided Steels at Elevated Temperatures (Warm- 
festigkeit nitrierter Stahle) R. S. HARBISON. Chem. Apparatur, 
Vol. 24, May 1937, pp. 161-164. Useful data compilation. Com- 
position and mechanical properties of 9 groups of nitrided steels 
are tabulated. Excessively long heating reduces hardness. Con- 
siderations in the selection of suitable types for different uses are 
given. HR (11b) 


Martensitic Transformation in High Speed Steel. A. GULAEV. 
Kach. Stal, Vol. 5, No. 1, 1937, pp. 41-47. In Russian. Original 
research. Steel containing 0.77% C, 17.73% W, 3.95% Cr, 
0.55% V was investigated dilatometrically. Curves plotted show 
that increasing quenching temperature and heating time lower the 
martensitic transformation point, which should be understood as 
a range of temperatures rather than a definite point. The range 
depends on the amount of carbides in solution and increases with 
the latter. The location of the upper martensitic point defines 
structural character of a steel. Maximum hardness depends on 


drawing temperature; 150° C. is the best, producing 65.5-66 Rock- 
well C hardness. (11b) 


Experimental Determination of the Size of the Unit Magnetic 
Groups of Ni and Fe (Experimentelle Bestimmung der Grésse 
der magnetischen Elementargebiete von Ni und Fe) D. BEIsSCHER 
& A. WINKEL. Naturwissenschaften, Vol. 25, June 25, 1937, pp. 
420-423. Original research. Magnetism depends not on single 
atoms but on groups of atoms in definite geometric formation. 
Magnetic forces control the orientation of coagulation of Ni and 
Fe fogs. These small particles have about the same size as re- 
quired by the Weiss-Heisenberg theory of “unit groups” (about 
100-1000 atoms). JZB (11b) 
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Iron-aluminum Heat Resistant Alloy. A. ZAIMOVSKI, N. 
Drozpov & K. NASCHEKIN. Kach. Stal, Vol. 5, No. 1, 1937, pp. 
36-40. In Russian. Detailed description of manufacturing prac- 
tice and properties of alloys containing 0.05% C, 12% Al, 0.3% 
Si. Forging and rolling presented no difficulties. A 6 mm. wire 
rod could not be drawn into wire, but after hot rolling it to 3 mm. 
drawing was possible. Specific electric resistance of wires both 
drawn and annealed was 123-125 microhm-cm. Temperature co- 
efficient of resistance between 20° and 100° C. was 0.0003° C. 
Scaling at 1200° C. was 10.2 g./m.* per hour. Addition of 2% 
Cr increases the scaling resistance about twice, as compared with 
straight Fe-Al alloys of the same Al content. Grain growth on 
heating is pronounced. (11b) 


Gray Cast Iron. SAM Tour (Lucius Pitkin, Inc.) Iron Age, 
Vol. 139, June 24, 1937, pp. 40-43, 120-121. Discusses progress 
made in gray Fe as a high quality engineering material, improve- 
ments in malleable Fe, steel castings and some non-ferrous alloys. 
Considers also melting, pouring, alloying and other foundry 


technique. VSP (11b) 


The Non-metallic and Disordered States of Metallic Films 
(Ueber den unmetallischen und den ungeordneten Zustand von 
Metallschichten) R. SUHRMANN & W. BERNDT (Tech. Hochschule, 
Breslau) Naturwissenschaften, Vol. 25, July 9, 1937, pp. 457-458. 
Original research. Thin films of metals are formed by conden- 
sation in high vacuum. On heating, true metals gradually change 
from the disordered to the ordered state. Metalloid-like metals 
(Sb, Te, As) suddenly transform from a non-metallic to a metallic 
state on heating. Fe shows a definite transformation from non- 
metallic to disordered state and then a gradual transformation to 
an ordered state on heating. The thicker the film, the less notice- 
able the first transformation. JZB (11b) 


Formation of Temper Carbon in Steel Strip. K. KULCHIN & 
E. Assur. Kach. Stal, Vol. 5, No. 3, 1937, pp. 35-40. In Rus- 
sian. Original research. Steel strip (0.6% C, 1.44% Si), sub- 
jected to the usual heat treatment, occasionally showed inclusions 
of temper carbon, leading to considerable trouble in manufacture. 
Formation of temper C was found to be associated with annealing 
treatment; annealing time should therefore be reduced to a mini- 
mum. Formation of temper carbon is helped by previous cold 
deformation and is more frequent in abnormal than in normal 
steels. Cr prevents it so that 0.3-0.4% Cr in this steel is aren 

(11b) 


Progress Made in Automotive Cast Irons. HAROLD S. AUSTIN 
(General Motors Corp.) Foundry, Vol. 65, June 1937, pp. 22-23, 
71-72. Progress Made in Cast Irons for Automotive Applications. 
July 1937, pp. 30-32, 77-78. Considers the characteristics of auto- 
motive cast Fe and their relations to the service record of the 
castings. Classifies cast Fe into 6 groups and discusses cupola 
sizes, alloys, metal mixtures and heat treatment. In 2nd install- 
ment deals with the making of brake drums. Suggests 4 methods 
of alloying and recommends chill test for quick and accurate con- 
trol. VSP (11b) 


Copper and Copper Manganese Gray Cast Iron. L. W. East- 
woop, ARTHUR E. Bousu & C. T. Eppy. Trans. Am. Foundry- 
men’s Assoc., Vol. 7, Aug. 1936, pp. 51-92. Extensive data have 
been presented on 146 compositions of gray Fe containing Cu as 
the only addition. The investigation reveals that Cu alone in- 
creases hardness, compressive strength, and tensile strength, but has 
a slight adverse effect upon the transverse properties. The bene- 
ficial effects are most pronounced in Fe containing about 1.5% 
Si or less. The Cu promotes graphitization and decreases chill in 
low Si Fe, has no effect on these properties when the Si is 2% 
and increases chill and retards graphitization slightly when the Si 
is above 2.5%. Both the fracture and graphite flakes are refined 
by the Cu; the total shrinkage is increased slightly and red short- 
ness is not augmented by the Cu addition. Similar investigations 
have been carried out on gray cast Fe to which a Cu-Mn alloy 
was added. About 126 compositions of such Fe have been pre- 
pared; approximately 100 of these have been fully tested and the 
resulting data are reported. The Cu-Mn additions increase hard- 
ness, tensile strength, and compressive strength markedly and im- 
prove the transverse properties slightly in low alloy compositions; 
these beneficial effects are equally pronounced in low or high —Si 
Fe cast in green sand or dry sand. The effect on chill and graphi- 
tization is much like that of Cu alone, but to a lesser degree. 
The total shrinkage is increased very slightly, both the fracture 
and graphite flakes are refined, the matrix of the 1.2 in. diam. bars 
is rendered sorbitic, and the red shortness is not increased by the 
Cu-Mn (ratio 1 to 1 approx.) addition. CEJ (11b) 


Thermax Steels (Die Thermaxstahle) BRUNO WagEsER (Staff) 
Chem. App., Vol. 24, Sept. 1937, pp. 284-286. Review. Ther- 
max steels are ferritic-martensitic and ferritic-austenitic steels with 
good resistivity against hot S-containing gases. HR (11b) 


MA 46 


10 






New Low Alloy Steels with Unusual Properties Are Results — 
of Research. R. S. A. DouGHERTy (Bethlehem Steel Co.) Steel, 
Vol. 101, Sept. 13, 1937, pp. 36-39. Discusses properties of % 
Mayari R steel. Contains about 0.10% C, 0.50-1.00% Mn, 0.04. © 
0.12% P, maximum of 0.05% S, 0.05-0.50% Si, 0.20-1.00% Cr, © 
0.25-0.75% Ni, and 0.50-0.70% Cu. Its strength is appreciably 
in excess of that of ordinary structural steel, and it has good hot- 
and cold-working properties, good welding characteristics, little 
tendency to harden on rapid cooling, and great resistance to atmos. 
pheric corrosion. Includes photomicrographs and tables of physical 
properties. MS (11b) 


Abnormal Steels (Gli acciai Anormali) T. NATALE. Ind, 
Meccan., Vol. 19, June 1937, pp. 387-390. Discussion of struc- 
tural and physical characteristics of “‘abnormal’’ steels and current 
theories concerning abnormality. Ha (11b) 


Tests of Strength Properties of Chilled Car Wheels. F. E. 
RICHART, R. L. BROWN & P. G. JoNEs (Eng. Experiment Sta., 
Uni. of Illinois) Univ. Illinois Buil., Vol. 34, May 4, 1937, pp. 
1-67. Report of an exhaustive investigation of the thermal stresses 
and the flange strength in chilled car wheels, i.e. cast Fe wheels 
in which the tread is hardened by chilling when the wheel is cast, 
while the remainder of the wheel is relatively soft, easily-machined 
Fe. The strains developed at various points of the wheel during 
mounting or pressing onto a steel axle, and the resistance of the 
wheel rim to loads applied near the rim were determined. The 
average static loads required to produce rim failure, when applied 
on the outer inch of the wheel tread, varied from 181,000 to 
359,000 Ib. Ha (11b) 


Interrupted Quenching of Chromium-tungsten-manganese 
Tool Steels. A. Atimov. Kach. Stal, Vol. 5, No. 3, 1937, pp. 
25-29. In Russian. Original research. A steel with 1.0% C, 
0.32 Si, 1.07 Mn, 1.04 W, 0.98 Cr was investigated. Dilatometer, 
magnetometer, microscope, hardness and impact testing were used. 
Quenching temperature varied between 790° and 880° C., quench- 
ing baths were held at 190°-400° C. Curves given show that the 
degree of austenite decomposition depends directly on temperature 
drop. The max. time interval available for cold working is p: 
duced here by quenching at 830° C., cooling to 270-300° C. a 
finally in air. Steels subjected to interrupted quenching still ha 
some internal strains left, which can be greatly reduced by drawi 
at 200° C. (il! 


~O o aT 


Copper Bearing Steels with Different Additions. M. BRAUv \. 
Leoria i Pract. Met., No. 4, 1937, pp. 80-91. In Russian. Sta:t- 
ing with C steels of the simplest composition, additions of sing'e 
elements or the combinations were made to study their basic infl .- 
ence on the technological characteristics of steel. The combinatio.s 
giving the best results under specific conditions were select« J. 
Both carburizing and non-carburizing steels were studied. 41 types 
of steel containing 0.15-0.56% C, 0.09-2.17 Si, 0.37-1.61 Ma, 
0-3.0 Cr, 0-1.58 Ni, 0-2.60 Cu, 0-0.32 Mo, with the usual amounts 
of S and P, in different combinations were investigated in grit 
detail. Working characteristics, heat treatment and properties 
produced were covered. Cu bearing steels offer many combina- 
tions with properties equal to Cr-Ni, V, Mo, etc., steels. (11b) 


The Passivity of Iron in Chromic Acid Solutions. W. H. 
ConE & H. V. TarTAR (Univ. Washington) J. Am. Chem. Soc., 
Vol. 59, May 1937, pp. 937-941. Experiments show that Fe, 
under reduced pressure, becomes active when placed in solutions 
of chromic acid containing sulfuric acid or other activating electro- 
lytes. In pure chromic acid solutions Fe is not activated by reduc- 
tion of pressure. The pressure of air or O required to produce 
passivity increases rapidly with rise in temperature. H causes Fe 
to be active in chromic acid-electrolyte solution. Data on adsorp- 
tion of O by Fe are given. Fe oxides were found to be soluble 
in chromic acid, and oxide-covered wires could be made active by 
reduction of pressure. The authors’ conclusion is that the primary 
condition for the passivation of Fe is the formation on the surface 
of an adsorbed layer of O or of a “two dimensional compound’’ 
of O and Fe. MEH (11b) 


The Rigidity of Machine Tables of Cast Iron and of Welded 
Construction (La rigidita dei bancali der macchine utensile in 
ghisa e in lamiera sadata) F. KoENIGBERGER. Ind. Meccan., Vol. 
19, July 1937, pp. 512-517. Investigation of accuracy in the 
machined parts showed that for high-speed machines a welded 
construction is preferable to castings. Ha (11b) 


The Melting of Grey Cast Iron in Different Types of Fur- 
names. S. E. Dawson. Metallurgia, Vol. 16, July 1937, pp. 81- 
82; Aug. 1937, pp. 119-121. Practical. Briefly discusses influ- 
ence of melting in different furnaces on properties of cast Fe. 

JLG (11b) 
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The abstracts in this section are prepared in co-operation with the Joint High Temperature 
Committee of the A.S.M.E. and the A.S.T.M. The purpose of this cooperation is to make 
readily available complete references to the literature of this subject. The Committee does 
not necessarily subscribe to the statements of either the author or the abstractor. 










Planning of Expansion Joints in Superheated Steam Pipes 
(Auslegung von Schenkelrohr-Langenausgleichern fiir Heiss- 
dampfleitungen) GUNTHER BERTLING. Arch. Warmewirt., Vol. 
18, Sept. 1937, pp. 251-253. Theoretical discussion. Short time 
elevated temperature yield point and creep strength are given for 
various common steels; the former should be used as a basis for 
design of pipes to be used at temperatures up to 350° C. and the 
latter for higher temperatures. The factor of safety varies between 
1 and 2.5. Equations are given for calculating the length of the 
expansion joints. JZB (12) 





The Temperature Coefficient of Electrical Resistance in 
Aluminum Conductors (Sul coefficiente di temperatura della 
resistenza elettrica nei conduttori di alluminio) YV. MoNToRO & 
B. MASSAGRANDE (Milan Polytech. Inst.) Alluminio, Vol. 6, 
Mar.-Apr. 1937, pp. 57-61. Original research. The effect of 
wire-drawing and annealing on the temperature coefficient of an Al 

ductor containing 99.6% Al was determined. The average co- 

ient, between 20°-40° C., referred to the resistivity at 20° C. 
found to be: 40.50 x 10“ for untreated Al, and 41.40 x 10° 
Al annealed to max. conductivity. AWC (12) 


[he Behavior of Materials at Elevated Temperatures (Das 
Verhalten der Werkstoffe bei hohen Temperaturen) M. ULRICH. 
Wdarmewirt., Vol. 18, June 1937, pp. 169-174. Review. 
ussion of history of creep and testing methods in Germany. 

t creep tests in Germany are much shorter-than in America; 
lly lasting 50 hrs. or less. Two examples given. JZB (12) 





2 H. C. CROSS, SECTION EDITOR 
Heat Fiow in an Infinite Solid Bounded Internally by a 
Cylinder. Lioyp P. SmitnH (Cornell Univ.) J. Applied Phys., 
Vol. 8, June 1937, pp. 441-448. Mathematical. The problem of 
heat flow into a cylinder in an infinite solid, initially uniform in 
temperature, is treated. Where the cylinder wall temperature may 
be approximated by a step function of the time, the rate of heat 
flow and the total heat flow are given in forms suitable for numeri- 
3 cal computation. [While this problem was carried out in con- 
nection with that of cooling deep mines, this type of heat flow 

problem is sometimes met in metallurgical work—H.F.K.]} 
HFK (12) 


Creep Testing of Turbine Materials. E. L. RoBINSON (Gen. 
Elec. Co.) Heat Treating Forging, Vol. 23, Aug. 1937, p. 399; 
Steel, Vol. 101, Aug. 23, 1937, p. 46. General statement. 

MS (12) 


Explorations in the Superconducting State. FRANcis B. 


SitsBEE (Natl. Bur. Standards) J]. Washington Acad. Sciences, Vol. 
27, June 15, 1937, pp. 225-244. Up-to-date review. 33 refer- 
ences. EF (12) 


Testing of Metals at Elevated Temperature. J. J. CURRAN. 
5 Walworth Today (House Organ) Vol. 2, July 1937, pp. 2-3. 
Description of usual short-time high-temperature tensile test outfit. 


Special stress-strain recorder is used. 


HWG (12) 
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Production Facilities Second to None 


The photograph shows only a small part of our large modern plant at 
Scottdale, Pa In the foreground is shown an order of centrifugally cast 
tubes with vanstoned ends going through the shop. In the background 
is a battery of lathes and other up-to-date equipment. 

DURALOY makes a specialty of centrifugal castings, having all the 
necessary equipment to turn them out, finished or semi-finished. Cen- 
trifugal castings are economically superior for many purposes, having a 
denser, stronger metal and truer diameter. Also, the permissible varia- 
tion in analyses is much wider. 

DURALOY Metallurgists are pioneers in this work. having been the 
first to go into commercial scale production. They will be glad to help 
apply centrifugal castings to your corrosion, temperature and abrasion 
problems. 


The Duraloy Company 


General Office and Plant: Scottdale, Penna. 
New York Pittsburgh Cleveland 
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13-CORROSION AND WEAR 





On the Corrosion of Cast Iron (Second report) On the 
Relation between the Corrosion of Cast Iron and Its Com- 
position and Structure. MAasAYOsH!I TAGAYA (Osaka Imp. Univ.) 
Tetsu to-Hagane, Vol. 23, July 25, 656-687. In Jap- 
anese. Original research. The corrosion test of pig Fe of 
various origins, pig Fe with 5-30% steel, and this semi-steel with 
added Si, Mn, P, and S was carried out, and the effect on micro- 
structure of the added elements was observed. The effect of cor- 
rosion on the quantity of graphite (total C 3-4%) was deter- 
mined. In HCl corrosion increases with the quantity of graphite, 
while in HNO, the reverse is the case. In aerated water the cor- 
rodibility resembles that in the case of HNO;. Cast Fe having 
high tensile strength is not attacked by HCl but easily attacked by 
HNO; The mechanism of corrosion of cast Fe is also described. 


NS (13) 


19347, pp 


Influence of Sea Water and Climatic Factors on the Rusting 
of Iron and Steel (Om havsvattnets och de klimatiska faktorernas 
inflytande pa rostning av jarn och stal) CARL BENEDICKS. Jern- 
kontorets Ann., Vol. 121, May 1937, pp. 232-246. Makes an 
analysis of the results published by HADFIELD AND MAIN (Metals 
and Alloys, Vol. 8, Feb. 1937, p. 106L/3) and concludes that (1) 
the local attack during continued immersion increases markedly 
with the mean’ temperature of the specimens, owing probably to 
condensation of moisture with resulting solution of salt; (2) the 
overall corrosion does not increase with increased temperature, as 
a protective coating forms; (3) heavy rainfall during a large por- 
tion of the time may decrease corrosion by washing salts away 
from the surface of samples exposed to the atmosphere; (4) C 
steels are more vigorously attacked than Fe; and (5) the results 
are in nearly all cases explained by the theory of local electrolytic 


cells. HCD (13) 


The Effect of Carbon on the Scaling of Chromium Steels (Der 
Einfluss des Kohlenstoffs auf die Verzunderung von Chrom- 
stahlen) W. OrrTEL & W. LANpT. Stahl uw. Eisen, Vol. 57, July 
8, 1937, pp. 764-766. Tests of a series of Cr steels containing 
from 9-29% Cr indicated that scaling was largely dependent on the 
structure, austenite being much more resistant to scaling than 
ferrite. Aside from promoting the formation of austenite, C had 
a relatively small effect. SE (13) 


Corrosion of Iron and Steel, Report of A.S.T.M. Committee 
A-5. F. F. FARNSWORTH, Chairman. Am. Soc. Testing Mate- 
rials, Preprint for June 1937 meeting, 46 pp. Subcommittee III 
on Inspection of Annapolis Tests. E. S. TAYLERSON, Chairman. 
Progress report. After 20 years, 70 out of 80 non-Cu-bearing 
22-ga. sheets have failed and 32 out of 148 Cu-bearing 22-ga. 
sheets have failed in the Annapolis atmospheric test. Subcom- 
mittee V on Total Immersion Tests. W. J. JEFFRIES, Chairman. 
Progress report. In the submerged sea water test at Key West, 
25 out of 138 16-ga. sheets have not failed; at Portsmouth, all 
16-ga. sheets have now failed. Subcommittee VI on Specifica- 
tions for Metzallic-Coated Products. W. H. FINKELDEY, Chair- 
man. Progress Report. Proposed revised specifications (A 116- 
30 and A 121-30) on galvanized wire fencing and barbed wire 
differ from previous specifications primarily in the inclusion of 
three weight-of-coating classes. Subcommittee VII on Methods 
of Testing. L. W. Hopkins, Chairman. Progress report. Sub- 
committee VIII on Field Tests of Metallic Coatings. R. F. 
PASSANO, Chairman. Progress report. The report of the Wire 
Test Committee to which is appended a detailed account of the 
erection of the specimens involved in these tests is given. For 
previous report see also Metals and Alloys, Vol. 8, June 1937, 
p. MA 379L/5. VVK (13) 


Acid-resisting Steels in the Chemical Industry (Ueber sauer- 
bestandige Stahle in der chemischen Industrie) H. HOUGARDY 
(Deutsche Edelstahlwerke) Chem. Fabrik, Vol. 10, July 7, 1937, 
pp. 281-283. Review. Gives nominal composition, mechanical 
properties and typical applications of several Ni-Cr, Ni-Cr-Mo 


and Cr-Mn steels. FPP (13) 

The Wear of Wire Ropes. Engineering, Vol. 143, Apr. 16, 
1937, pp. 437-438. Editorial briefly reviewing the research work 
which has been carried out in recent years. LFM (13) 
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Wats Die 


KRENDALL, SECTION EDITOR 
New Developments in the Plastic Industry. Chem. Met. Eng. 

Vol. 44, Aug. 1937, pp. 427-429. An alphabetical list is given 

of the trade name, description, and manufacturers of plastics. 


PRK (13) 


Heat, Rust and Acid-resisting Steels. W.H. HATFIELD. Trans. 
Chem. Eng. Cong. (World Power Cong., London, 1936). Vol. I, 
pp. 33-65. See Metals and Alloys, Vol. 8, May 1937, p. MA 
308L/9. AAA (13) 


Experience with Non-corrodible Materials in the Swedish 
Chemical Industry. E. Nociin. Trans. Chem. Eng. Congress, 
(World Power Conf., London, 1936), Vol. 1, pp. 422-443. See 
Metals and Alloys, Vol. 8, Aug. 1937, p. MA 512R/6. AAA (13) 


The Corrosive Action of Various Types of Water on House- 
hold Plumbing. Cuas. P. Hoover. Water Works & Sewerace, 
Vol. 83, Oct. 1936, pp. 384-387. Original research. Series of 
experiments show that low alkalinity water containing all or neazly 
all normal Ca and Mg carbonates, is (at 150° F.) more corrosive 
to galvanized metal than water without normal carbonates, even 
though dissolved O and free CO: is present. Normal Ca and Mg 
carbonates deposit a somewhat adherent scale of 1/16-1/32 
thickness, while bicarbonates produce a thinner scale but of grea‘er 
adhesion. Corrosion of Zn depends more on the alkalinity of 
water than on dissolved O present. Pin holes in tanks are ‘he 
starting points for attack by normal carbonate water, which lead 
finally to destruction, while the products of corrosion by bic.ir- 
bonates fill the pin holes and act as protective film. Ha (13) 


=) 


Researches on Magnesium Alloys, I. The Mechanical Prop r- 
ties and Corrosion Resistance of Magnesium-Manganese and 
Magnesium-Manganese-Zinc Alloys. H. IMAi, H. TANIMURA & 
H. MIKASHIMA (Kyushu Imp. Univ.) Tetsu-to-Hagane, Vol. 3 
May 25, 1937, pp. 452-465. In Japanese. Original resear:h. 
Studies the effect of addition of Mn or Mn and Zn to Mg on 
mechanical properties and corrosion resistance, and also the eficct 
of heat treatment on these properties. Mechanical properties ond 
corrosion resistance of Mg-Mn alloys are improved with the in- 
crease of Mn content up to 2.5%, the effect being especially notice- 
able with regard to corrosion resistance. An alloy with about 
2.5% Mn and about 4% Zn has, on the average, best mechanical 
properties. NS (13) 


Research on Thin Layers of Tin and Other Metals II. The 
Corrosion of Metals by Technical Insulating Oils. P. J. HARING- 
HUIZEN & D. A. Was (Univ. Utrecht) Proc. Konikl. Akad. W eten- 


schappen Amsterdam, Vol. 39, No. 2, 1936, pp. 201-214. See 
Metals and Alloys, Vol. 7, Dec. 1936, p. MA 594R/5. III. The 
Interaction between Metals and Lubricating Oils. Isip., Vol. 40, 
No. 1, 1937, pp. 39-46. In English. Original research. The 


corrosion of Cu, Sn and Pb and the influence of these metals upon 
the deterioration of lubricating oils were studied. The viscosity, 
surface tension and acidity are not influenced. Cu seems to 
stimulate the sludge formation, while Sn and Pb act as anti- 
oxidants. The amount of sludge depends on the percentage of 
aromatic compounds in the oil. The corrosion was studied by an 
optical method, which showed that Cu is strongly attacked, while 
Sn and Pb are protected by a film of reaction products. The cor- 
rosive properties of the oil are influenced by storing. (For Part 
1, see Metals and Alloys, Vol. 7, July 1936, p. MA on ; 

EF (13 


Standardization of the Salt Spray Tests (Standardisation des 
Essais au Brouillard Salin) Jacques Pomey. Métawx et Cor- 
rosion, Vol. 12, Mar. 1937, pp. 47-51. Descriptive. Salt Spray 
testing was standardized so as to give effective results. The arti- 
ficial sea water solution consists of: 1,000 cc. distilled water, 30 g. 
NaCl, 3 g. MgCls, 0.2 g. NaHCO;. This solution will have a pH 
of 7.7. Testing is so carried out that the spraying atmosphere 1s 
at 35 deg. C. and produces a solution of 8.1 pH. Carbon dioxide 
is bubbled through in order to raise the pH to 8.1. GTM (13) 
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Corrosion Control by Deaeration. S. T. Powett & H. E. 
BACON. Water Works & Sewerage, Vol. 84, Apr. 1937, pp. 109- 
111. Descriptive. Successful prevention of attack of water pipes 
by the dissolved and free O in the water was achieved by deaera- 
tion in a vacuum chamber; chemical deaeration by sodium sulphite 
proved to be too expensive. Installation is described. Ha (13) 


The Use of Thyssen-Bourdouxhe Apparatus for Corrosion 
Testing (Emploi de l’Appareil Thyssen-Bourdouxhe pour l’Ap- 
preciation des Corrosion p-¢ Dissolution) PAUL BASTIEN. Métaux 
et Corrosion, Vol. 12, Feb. 1937, pp. 32-35. Descriptive. Thyssen- 
Bourdouxhe apparatus is used to measure the rate of corrosion in 
moving liquid per unit area and time. This apparatus consists of 
two aspiratory Bottles connected to a glass cylinder through which 
the corroding solution circulates over the sample. The solution is 
moved by means of a water pump forcing air in a container supply- 
ing the two aspiratory bottles. The metal sample is 65 mm. long 


and 5 mm. in diameter. The speed of corrosion is determined by 
2P 


t(S+- S$.) 
during t time, S is the initial surface and S; the surface after the 
test. 13 references. GTM (13) 


the expression: V — where p is the loss in weight 


Seawater-resistance of Wrought Aluminum Alloys for Air- 
craft Construction (Ueber die Seewasserbestaindigkeit der Alu- 
minium-Knetlegierungen des Flugzeugbaues) H. BOLLENRATH & 
H. Groper (German Aviation Inst.) Aluminium, Vol. 19, June 
1937, pp. 349-358. The effect and appearance of corrosion on 
forgeable Al alloys and methods of protection by plating, 
nechanically and electrochemically, and by anodic treatment are 
lescribed. Although most Al alloys are more corrosion-resistant 
an steel, the possibility of intercrystalline corrosion is much 
reater. When light metals are used together with steels, bronzes, 

, the formation of local elements between them must be con- 

lered; the potential series of the most important alloys is: Zn, 

|-Mg, pure Al, mild steel, Al-Cu-Mg, low alloy steel, brass, 
ronze, alloy V2A-+-. At present, the following alloys are known 
be seawater- and corrosion-resistant: Al-Cu-Mg (3.7-4.7% Cu, 

6-1.0 Mg, 0.3-0.7 Si, 0.2-0.4 Mn); Al-Cu-Mg, mechanically 

ated with pure Al or with Al-Mg-Si; Al-Mg (5.9% Mg); AI- 

(g-Mn (2% Mg, 1.5 Mn, 0.3 Si, 0-0.2 Sb); Al-Mg-Si (0.5-2% 
(g, 0.3-1.5 Si, 0.0-1.5 Mn); Al-Si (12-13.5% Si); Al-Mn (1-2% 
{n). Curves show the test results in detail, and photomicrographs 

e changes in structure. Particular attention is paid to the rela- 

ve behavior of riveted and welded joints. Ha (13) 


Corrosion Studies (Studien iiber Korrosion) ERNst COHEN & 
’. A. T. CoHen-DEMEEsTER (van't Hoff Lab.) Proc. Koninel. 
bad. Wetenschappen Amsterdam, Vol. 39, No. 3, 1936, pp. 361- 
‘5. In German. Original research on the corrosion of Sn. 
ritical study of reproducibility of corrosion tests and study of 
fusion and convection. EF (13) 


Initial Corrosion Rate of Mild Steel—Influence of the Cation. 
C. W. BoRGMANN (Natl. Tube Co.) Ind. Eng. Chem., Ind. Ed., 
Vol. 29, July 1937, pp. 814-821. A study was made of the spe- 
ific influence of the cation on the initial corrosion rate of mild 
steel in aqueous solutions. The cation markedly affects the cor- 
rosion process. If the anion in neutral solutions is nonoxidizing and 
nonreducing and forms soluble primary products with the metal, 
the corrosion rate depends on the nature of the cation. The cation 
exerted considerable influence on the rate of corrosion in salts 
that hydrolyze to give acidic reactions. The influence of one 
salt on another with anion concentration constant was studied 
for KCl, CaCl, and NH,Cl. A few tests on Zn showed similar 
effects. 15 references. MEH (13) 


_ The Smith Wear and Lubricant Testing Machine. Engineer- 
ing, Vol. 143, Apr. 30, 1937, pp. 490-491. Description and illus- 
trations are given of the machine designed for testing lubricants 
and wearing properties of bearing metals. It is produced by 
Messrs. C. Baker, London. LFM (13) 


Electrode Potentials—Relation to Corrosion of Alloys and 
Metals in Lubricating Oils. FRANK HovorKa (Western Reserve 
Univ.) & JoHN K. ANTHONY (Cleveland Graphite Bronze Co.) 
Ind. Eng. Chem., Ind. Ed., Vol. 29, Aug. 1937, pp. 959-962. Data 
are presented on the electrode potentials of various bearing metals 
and alloys in several lubricating oils. Potentials were found to 
start at about 110° C. in unstirred cells and at about 70° C. in 
stirred cells. Voltage as high as 1.1 v. at 170° was found. 
Potentials varied considerably with temperature. Reversal of 
polarity was found in several instances. The possibilities of cor- 
relating these potentials and their variations with the problem of 
bearing corrosion are discussed. No definite conclusions can yet 
be drawn. MEH (13) 
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At the Chemical Show 


Many of our visitors never realized before what in- 


tricate castings they could get in Durco Stainless 
Steels or Durimet . . . that they could procure Durco 
Stainless Steel or Durimet castings weighing as much 
as 2,000 Ibs. . . . that they could obtain low carbon 
(0.07% max.) chrome-nickel castings that would 


be the answer to their corrosion problems. 


If you were unable to attend the Show, we shall be 
glad for the opportunity to give you a private show- 
ing of what we have done for others and can do for 


you. Ask to have a representative stop in. 


STAINLESS STEEL DIVISION 
of 


THE Durinon Company, Inc. 


432 N. Findlay St. Dayton, Ohio 
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@ You get more for your money at this big modern hotel. 
That's why so many travelers select the Book-Cadillac Hotel 
when they go to Detroit. 1200 cheerful, modern rooms. All with 
bath and circulating ice water. Delicious food in five popular- 
priced restaurants. Stop at the Book and enjoy the best in Detroit. 


BOOK-CADILLAC HOTEL 


DETROIT 


W. O. Seelbach, Manager W. J. Chittenden, Jr., Resident Manager 
1200 rooms... minimum rate $3 
National Hotel Management Company. Inc. Ralph Hitz, President 





The Effect of Boiling in Distilled Water and in 2-3% Sodium 
Silicate Solution on the Corrosion Resistance of the MBV-Layer 
(Die Wirkung des Auskochens in Destilliertem Wasser und in 
2-3% iger Wasserglaslésung auf die Korrosionsbestindigkeit der 
MBV-Schicht) W. Hetiinc (Ver. Alum.-Werke A.-G.) Aluz- 
minium, Vol. 19, July 1937, pp. 447-448. Experimental. Chem- 
ical and mechanical resistance of the MBV-layer is improved by 
subsequent boiling in water and more so if 2-3% sodium silicate 
is added to the water as the former acts as inhibitor at the surface 
of the layer. The layers are boiled in order to remove excess 
of Cr compounds; the pores are made smaller by the swelling of 
the layer during boiling. The mixture of Al- and Cr-hydroxides 
is aged and becomes more resistant against alkaline solutions, and 
the dull gray color of the layer is somewhat brightened. Ha (13) 


A Table of Materials for the Chemical Industry (Dechema- 
Werkstofftabelle) E. RABALD. Chem. Fabrik, Vol. 10, July 7, 
1937, Supplement, 4 sheets. This useful data compilation, pre- 
pared under the auspices of Dechema (Deutsche Gesellschaft fiir 
chemische Apparatewesen) gives the simpler physical properties 
of 21 metals and alloys, and 8 non-metals, and the suitability of 
each for use in contact with 126 corrosive media. The metals 
listed are Al, Silumin, Pb, low C steel, straight Cr stainless, 18/8 
stainless, Cr-Al-Si steel, Cr-Mo steel, high Si cast iron, alloy cast 
iron, Cu, brass, bronze, Al bronze, Ni, Ni-Cr, 2 Nic-Cr-Fe alloys, 
Monel, Ag and Sn. Suitability is indicated by plus or minus 
signs, with simple variations for extremes and for temperature 
sensitivity. [The tables are similar to the tables of “Chemical 
Compositions, Physical and Mechanical Properties, and Corrosion- 
Resistant Properties of Corrosion-Resistant and Heat-Resistant 
Alloys, published by the Am. Soc. Testing Materials in 1930. 
The number of specific alloys listed is many times greater in the 
A. S. T. M. compilation, but if the latter be condensed into gen- 
eral groups without separate listing of each trade-marked alloy, the 
number of alloy types becomes about the same. The number of 
media given in the A.S.T.M. tables is but a small fraction of the 
Dechema listing. No comparison of accuracy can be made, for 
although the A.S.T.M. information was obtained directly from the 
respective manufacturers and may have, therefore, a slight bias in 
some cases, such sources are certainly those most familiar with the 
corrosion-resisting properties of the proprietary alloys. The Dech- 
ema tabulation is apparently based on the experience and observa- 
tion of its author, and a thorough survey of the literature —F.P.P.} 

FPP (13) 


MA 50 


10 


Effect of Sodium Hydroxide on Copper at High Tempera- 
tures. A. S. Perry (Chesapeake & Ohio Railway Co.) Ind. Eng. 
Chem., Ind. Ed., Vol. 29, June 1937, p. 677. Practical. Cor- 
rosion and wasting away of the Cu ferrules in locomotive boilers 
suggested corrosion tests on Cu immersed in distilled water and in 
NaOH solutions from 0.1 to 2.0 g. per liter, at boiler temperature, 
382° F. Results showed that an increasing loss in weight can be 
expected when Cu is exposed to increasing concentrations of 
NaOH up to about 1.5 g. per liter. At this concentration there 
is a sharp reduction. The chemical action was comparatively 
small, and did not account for the trouble. The experiments were 
discontinued. MEH (13) 


The Corrosion of Magnesium Alloys. V. Effect of Mn and 
Si on the Corrosion of Mg and its Alloys. S. Morioka. Nip- 
pon Kinzoku Gakukai-Si, Vol. 1, June 1937, pp. 80-91. In 
Japanese. Original research. The effect of addition of Mn on 
the corrodibility of pure Mg, Mg-Zn, Mg-Sn, Mg-Al and Mg-Zn-Al 
alloys, both cast and annealed, was studied, and also that of addi- 
tion of Si on pure Mg, Mg-Zn, Mg-Sn and Mg-Al alloys in the 
cast state. Alloys of the systems Mg-Mn, Mg-Zn-Mn, Mg-Sn-Mn, 
Mg-Zn-Si and Mg-Zn-Al-Mn show high resistance against cor- 
rosion in the range of 


Mn > 2% (as cast), Mn > 0.6% (annealed at 470°) 
Zn 2-6%, Mn 0.6-2% 

Sn 2-8%, Mn 0.5-2% 

Zn 2-6%, Si 0.05-0.8% 

Zn 4%, Al 6%, Mn > 1% 


Effect of annealing at 470° C. is very harmful in general, except 
for Mg-Mn binary alloys, with which annealing is very effective in 
reducing the rate of corrosion. KT (13) 


The Influence of Water Vapor on Easily Fusible Metals, in 
Relation to the Temperature (Der Einfluss des Wasserdampfes 
auf leicht schmelzende Metalle und Legierungen in Abhangig- 
keit von der Temperatur) R. KLEINERT. Metall u. Erz, Vol. 34 
No. 2, 1937, pp. 30-32; No. 3, pp. 54-60; No. 4, pp. 75-80 
Original research. Pb, Sb, Sn, As, Cd and Zn were treated wit 
steam at various temperatures and the amount of hydrogen in th 
exit gases determined. In general, the course of the curves of H 
content indicated that, theoretically, there is no critical tempera 
ture at which reaction between H:O and metal begins, for inter 
section of the curve with the abscissa was not the rule—usually th 
curve was asymptotic to it. Practically, however, there is ai 
approximate temperature in each case below which the reaction | 
very slow, but above which it increases in rapidity. These ten 
peratures were: for Pb, 950-1000° C.; for Sb, 750-800° C.; fc 
Sn, 650-700° C.; for As, 700-800° C.; for Cd, 400-450° C.; an 
for Zn, less than 350° C. Binary alloys of Pb with 2% Sb, S 
or As, and with 1% Zn, and a Cd-Zn alloy containing 1% Z: 
were also treated with steam at different temperatures and th 
change in composition of the alloy determined as a function « 
time and temperature. No general rule could be established, th 
speed of reaction varying with the temperature, the amount o: 
impurity (and therefore the time of exposure) and the nature ot 
the impurity. FPP (13) 


The Action of Methyl Chloride on Aluminum. WALTER O 
WALKER & Kart S. WILLSON (Ansul Chemical Co.) Refrig. 
Eng., Aug. 1937, pp. 89-90, 126. Original research. Refriger 
ators charged with methyl chloride and equipped with Al parts 
were reported to have spontaneously inflamed. Laboratory tests 
verified service records. Steel cylinders containing 9.6 oz. of Al 
to 1.5 lbs. of methyl chloride violently exploded. Al, Mg and Zn 
should not be used with methyl chloride because of potential 
hazard. HMW (13) 


Chemical Engineering Problems in the Paper Industry. 
EpiroriAL STAFF Report. Chem. & Met. Eng., Vol. 44, Mar. 
1937, pp. 151-152. One of the results indicated by a question- 
naire sent out by the Materials of Construction Committee was 
that 1 mill in every 6 had gone 100% from non-ferrous alloys to 
alloy steels. Maintenance in general has been reduced 2c-30c per 
ton of pulp. Metal spraying is used for repair of rolling parts 
and for the application of corrosion resisting coatings. PRK (13) 


Experiments on the Behavior of Aluminum in Contact with 


Fruit Products (Versuche iiber das Verhalten von Aluminium 


gegen Obsterzeugnisse) G. Reir & H. J. STEINBECK. Aluminium, 
Vol. 19, July 1937, pp. 450-452. Research. The behavior of Al 
and Al alloys in contact with cherry, apple and plum preserves at 
different temperatures was investigated. Anodically oxidized 
sheets were superior to sheets without surface protection. Of the 
latter, sheets of 99.8% purity were better than those of 99.5%, 
and annealed sheets better than as-rolled alloys were the least 
resistant. Ha (13) 
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Chemical Engineering Problems in the Refining of Platinum. 
C. JOHNSON & R. H. ATKINSON (Inst. Chem. Engrs., London) 
Chem. & Met. Eng., Vol. 44, July 1937, pp. 371-372. General. 
Chemical stoneware is the most generally used material. The two 
principal types of vessels are vats up to 100-gal. capacity and 
vacuum filters up to 80-gal. capacity. Aqua-regia treatment is 
conducted in steam-heated chemical stoneware vessels of 140 I. 
capacity. A temperature of 90° C. is maintained. The dissolu- 
tion of mineral platinum is done in gas-heated fused silica bottles 
of 70 |. capacity. INO; treatments and sodium bisulphate fusions 
are made in gas-heated 20 |. basins of fused silica. Sulphuric acid 
treatment is done in 25 |. pans of fine-grained gray cast Fe. The 
plant for the thermal decomposition of ammonium chloroplatinate 
and palladosamine chloride is described. The dry salt is placed 
in fused silica trays and slowly heated in muffled furnaces fired by 
gas. Temperatures up to 900° C. are used. Capacity is 50 kilos 
a day. The fumes are drawn through a Cronite tube, an alloy 
of Ni and Fe, into the sublimation box. PRK (13) 


Some Special Cast Irons of Interest to Chemical Engineering. 
A. B. Everest. Chemistry & Industry, Vol. 59, July 17, 1937, 
pp. 657-666. Review. After a brief résumé of the history, 
metallurgy, properties, chemical composition and limitations of 
ordinary cast irons and alloy irons are discussed in complete detail. 
Cast Fe is now alloyed with one or more of the following elements: 
Ni, Cr, Mo, Si, Cu, V, Ti, W and Al. Ni has proved to be the 
most useful element giving a series of irons with a wide range 
of corrosion resistant properties. Small additions of Ni up to 2% 
are useful in controlling grain size and physical properties of good 
quality cast Fe. Additions of Ni above 2% harden the matrix, 
and at about 5% Ni the alloys are air or self-hardening, owing 
to lowering of the critical points. Further additions of Ni result 
in a series of irons of gradually increasing hardness until 16-20% 
Ni has been added. Several typical commercial grades of alloy 

st irons are described, with special attention to ‘Ni-Resist.” 
Many data are tabulated. AAA (13) 


Evaluation of Corrosion Tests (Die Auswertung von Kor- 
‘sionsversuchen) R. HANEL. Nickel Ber., Vol. 6, Dec. 1936, 

185-187. A critical discussion on the proper evaluation of 
rrosion tests. In Germany, the weight loss in g./mm.’*/day is 
ore and more replaced by a value giving the rate of attack in 
m./year or its reciprocal value characterizing the corrosion sta- 
lity in years/mm. The former method does not take into account 
e specific weight, a serious disadvantage. Corrosion results 
btained according to the old method can be converted into the 
w units by using the following formula: 





1000 s s 

=. — = 2.74 — 

365 x x 
herein y = weight loss in g./mm.’*/day, s = specific weight in 
‘cm.* and x = stability in years/mm. The author plots the 


juation on logarithmic paper for specific gravities varying between 
| and 20. The corrosion stability of metals and alloys (2 tables) 
; characterized by 5 grades, the limits of these groups being 1, 3, 
10 and 30 years/mm. Alloys losing 1 mm. in less than 3 years 
ire chemically unstable. 3-10 years/mm. means satisfactory sta- 
vility. The conversion chart presented can also be used for Amer- 
ican corrosion testing results usually based on a weight loss in 
mg./dm.?/day. EF (13) 


Chromate Addition for Reducing Phosphoric Acid Attack 
on Aluminum (Chromatzusatz als Mittel zur Einschrankung des 
Angriffs von Phosphorsdure auf Aluminium) H. ROHRIG & K. 
GEIER (Verein. Alum. Werke, A.G.) Aluminium, Vol. 19, July 
1937, pp. 448-450. Review plus original research. The milk 
industry uses phosphoric acid to remove milk sediments from the 
plate heaters of bronze. In replacing the bronze parts by light 
metal, experiments showed that the attack of phosphoric acid 
solutions on Al and Silumin could be suppressed by additions of 
sodium chromate. Without this addition, the loss of Silumin in 
10 min. was 85 g./m.’; this was reduced to 48.4 g. with 1%, 
18.5 g. with 2%, and 1.3 g. with 5% of a 20% chromate solution 
at 95° C. Silumin castings are slightly more attacked by hot 
phosphoric acid than is pure Al sheet. Ha (13) 


Soil Corrosion. J. F. PUTMAN (Standard Oil Co. of Calif.). 
Proc. Am. Petroleum Inst., Vol. 16, (IV), 1935, pp. 66-74. The 
general principles of soil corrosion are outlined. A differentiation 
is made btween acid and alkaline soils and a method of prede- 
termining soil corrosivity that will apply to all soils is given. 
Equations are derived from Nat. Bur. of Stds. data showing how 
corrosion weight loss and rate of pitting vary with time. A 
correlation of the Bureau's data with soil tests is made. From 
these data expressed in curve form and the practical experience of 
a large pipe-line operator, a method is given for computing the 
time to the first leak. VVK (13) 
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T HE luster of iron pyrites deceives us 
until the testing crucible reveals its true 


identity as “‘fools’ gold.” 


Ampco Metal has several “poor relations” 
that look like 


Ampco, but fail dismally when tested for 


in non-ferrous alloys 


Ampco qualities of wear resistance—ten- 


sile strength—corrosion resistance. 


There is no patent or secret covering the 


Metal, but 


Ampco Metal, Inc. of Milwaukee, under- 


ingredients in Ampco only 
stands the method of combining copper, 


aluminum and iron to 


produce the 
‘“Ampco Phase” . . . the particular struc- 
tural formation which provides Ampco 
Metal with that unmatched wear resistance 
which has led to its adoption by hundreds 


of nationally prominent manufacturers. 


Genuine Ampco Metal is distinguished by 
the diamond trade mark reproduced here. 
It is available only from this Company and 
its four licensee foundries ... in six 
grades of varying hardness and physical 
properties. The book “Ampco Metal—lts 
Uses in Modern Industry” will interest you. 
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14- APPLICATION 


Metal in Vacuum Tubes. J. DELMONTE. Metal Progress, 
Vol. 31, May 1935, pp. 518-523. Materials for cathode, anode 
and grid are discussed and their controlling properties given. High 
thermionic emission is an essential characteristic of cathode mate- 
rial. Inherently low thermionic emission (high “work function’ ) 
requires higher temperatures with accompanying difficulties of gas 
evolution, loss of strength and heat radiation. M.p. of course 
controls operating temperatures. The use of thoriated W and 
oxide-coated Ni and Ni alloys increases emission. Gas evolution 
at operating temperatures must be avoided and is the chief diffi- 
culty with graphite anodes. All metal sheath, supports, lead-ins 
and getter cup materials are briefly discussed. WLC (14) 


Higher Material Cost—Lower Working Cost of Light Metals 
(Héhere Materialkosten—Geringere Lohnkosten bei der Ver- 
arbeitung von Leichtmetall) H. Brauer. Metallwirtschaft, Vol. 
16, Sept. 24, 1937, pp. 997-1000. Practical. Calculations and 
data on the cost of machined and assembled parts are presented. 
Despite higher material cost, light metal parts can compete with 
steel parts because of their lower fabrication and assembly costs. 


GA (14) 


Pipe, Valves and Turbines for High Temperature Steam. R. 
M. VAN Duzer, Jr. (Detroit Edison) Metal Progress, Vol. 31, 
June 1937, pp. 635-640. Description of materials used in handling 
high temperature steam. WLC (14) 


Packages for Chemicals. HuGH CraiG. Chem. Trade J., Vol. 
100, June 25, 1937, p. 566. Among recent developments are 
stainless steel slip-in liners for ordinary drums; metal-coated paper 
linings; and Al bottles as containers for Hg, essential oils, and 
flavorings. MS (14) 


The Question of the Application of Bimetal Strips in Acti- 
nometry and Photometry (Zur Frage der Verwendung von 
Bimetallstreifen in der Strahlungsmessung und Photometrie) 
HANS Kiums. Z. tech. Physik, Vol. 17, Aug. 1936, pp. 279-280. 
Descriptive of apparatus for measurement of heat radiation and 
light in which the sensitive part consists of a straight or coiled 
bimetal (Fe -++ Ni) strip. The accuracy is =2%. Similar 
models are also used as radiation pyrometers for temperatures be- 
tween 50° and 3000° C. with satisfactory results. ORS (14) 


Potassium Permanganate. R. DesMET. Chem. Trade J., Vol. 
101, July 9, 1937, p. 25. From Ind. Chim. Belge, May 1937. 
Review of electrochemical methods of manufacture. One process 
for KMnO, uses an Fe point as cathode and MnO, compressed 
in an envelope of thin sheet metal pierced with holes as anode. 
In a second method, cathode is an Fe point and anode a Pt 
band, with MnO, suspended in electrolyte. Further oxidation is 
effected in cells with Fe anodes and cathodes. A number of 
processes have been proposed and operated for direct production 
of KMnO, by using an anode of Mn or Mn alloy such as Fe-Mn 
or Si-Mn. MS (14) 


ida. Non-Ferrous 


G. L. CRAIG, SECTION EDITOR 

Diesel Engine Liners. Power Plant Eng., Vol. 41, June 1937, 
p. 349. Practical. Development of an alloy cast inside a steel 
tube to be used as cylinder liners. The alloy has tensile of 43,000 
lbs./in.*, compressive strength of 240,000 Ibs./in.? and hardness 


of 750 Brinell or 68 to 70 Rockwell C. ECK (14a) 


The Use of Remanit Steels in the Chemical Industry (Die 
Verwendung von Remanitstahlen in der chemischen Industrie) 
BRUNO WAESER. Chem. Apparatur, Vol. 24, June 1937, pp. 177- 
180. Review. 5 groups of Remanit Steels are mentioned: No. 
15, containing 15°? Cr, No. 16 with 16% Cr and some Ni, No. 
17 with 17% Cr and some Mo, No. 18 with 18% Cr, 8% Ni 
and some Mo, special steels like 18% Cr and 9% Mn, 28% Cr 
and Mo, 27% Ni and Si. Behavior under the influence of numer- 
ous chemicals is tabulated. Information on heat and surface treat- 
ment is given. HR (14a) 
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Heating and Short-circuiting Tests on Aluminum Joints 
(Erwarmungs- und Kurzschlussversuche an Aluminium-Ver. 
bindungen) H. EspertH & K. A. LOHAUSEN (AEG-Berlin) 
Aluminium, Vol. 19, July 1937, pp. 478-480. Experimental. 
Various types of clamps and bolted joints were investigated with 
regard to heating by electric current. Tables for temperature 
increase and contact resistance were developed. In general, flat 
contacts with steel bolts show the least contact resistance and will 
stand much higher short-circuits without deformation than round 
or other contact clamps. Ha (14a) 


Aluminum Telephone Wires. FrEpERico Guro.itt1. Metal 
Progress, Vol. 31, May 1937, pp. 534-535. Describes properties 
of Al-Si-Mg alloy wire used for telephone lines in Italy. 

WLC (14a) 


Die Castings. H. CHASE. 
1937, pp. 273-274. 
electrical products. 


Electrical Rev., Vol. 121, Aug. 27, 
Discusses their use in the manufacture of 
MS (14a) 


The Pavillon of Aluminum at the International Exposition 
1937 (Le Pavillon de l’Aluminium 4 l’Exposition International 
de 1937) Rev. Aluminium, Vol. 14, July-Aug. 1937, pp. 803- 
814. Descriptive. HR (14a) 


Low Carbon Steel Sheets for Cold Drawing. YA. GOLOMBiK. 
Kach. Stal, Vol. 5, No. 4, 1937, pp. 22-27. In Russian. Proper- 
ties and defects of the sheets are covered. (142) 


Lead, New Uses in Industry. A. P. KNAPP & R. T. JAEGER 
(Andrews Lead Co.) Chem. Industries, Vol. 40, July 1937, pp. 
34, 36. Describes installation of a Pb pipe conduit for convey:ng 
sulphurous acid. RAW (14:) 

Light Metal in the Cutlery Industry (Leichtmetall in cer 
Besteckindustrie) H. FiscHBACH. Aluminium, Vol. 19, Aug. 
1937, pp. 558-560. Descriptive. Ha (14:) 


Production of Sterling Silver Flatware Involves Exacting Pro- 
cedure. FrepD B. Jacoss. Steel, Vol. 101, Sept. 20, 1937, 
50-52, 54, 149. Describes operations followed at plant of R. 
Wallace & Son Mfg. Co., Wallingford, Conn. Include melting, 
casting, “‘scalping’’ of ingots, rolling, annealing, pickling, blank- 
ing, striking, shaping of bow, trimming, polishing, buikns. and 
oxidizing. MS (14a) 


Bearing Materials in Power Piants (Lager Werkstoffe im 
Kraftwerksbetrieb) E. R. Becker. Arch. Warmewirt., Vol. 138, 
Aug. 1937, pp. 217-221. Survey. Various substitute bear ng 
materials that contain little or no Sn, such as alloys of Pb, Zn, 
and Al, cast Fe, wood, plastics, etc., are discussed with respect to 
their special properties and fields of use. JZB (14a) 


Effect of Weight Reduction on the Characteristics of a Motor 
Car (Conséquences de I’Allégement sur les Caractéristiques d’une 
Voiture Automobile) J.-J. BARON. Rev. Aluminium, Vol. \4, 
June 1937, pp. 745-752. Investigation is based on the comparison 
of two cars of the same type, one of which was reduced in weight 
by the application of Al. HR (14a) 


Dual Speed Automotive Axles Provide New Use for Zinc 
Alloy Die Castings. Steel, Vol. 101, Sept. 13, £937, p. 40. Prac- 
tically all of the actuating and control mechanism of the 2-speed 
axle built by Columbia Axle Co., Cleveland, is in Zn-alloy die 
castings to obviate machining and assembly worries and reduce 
number of parts. MS (14a) 


Construction Questions for Substitute Bearing Materials (Ges- 
taltungsfragen bei Lager-Austauschstoffen) Arch. Wdarmewirt., 
Vol. 18, Sept., 1937, pp. 255-257. Review. The form, construc- 
tion and lubrication of the bearing must be suited to the properties 
of the new material. The casting is most important, as segrega- 
tion must be prevented and a good bond obtained. Standard values 
for the thickness of cast bearings are given. Since undue wear 1s 
often caused by dust, precautions should be taken to prevent dirt 
entering the bearing. JZB (14a) 
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The Use of Thin Layers of Aluminum on Glass as Resistor 
Element (L’Utilisation des Couches minces d’Aluminium comme 
Résistances électriques chauffantes) BERNARD LONG (Lab. Cie. 
de Saint-Gobin) Rev. Aluminium, Vol. 14, June 1937, pp. 753-- 
756. Descriptive. Glass plates and paving material are alumin- 1} 
ized by the spray method. Screens and glass pavements are used 
as heating devices. HR (14a) 


Combustion Light of Aluminum-zinc and Aluminum-cadmium 
Alloys (Ueber das Verbrennungslicht von Aluminium-Kink und 
Aluminium-Cadmium Legierungen) J. A. M. vAN LIEMPT & J. A. 
pE VRIEND (Phys. Chem. Lab. Philip’s Gloeilampenfabrieken ) 
Rec. Trav. Chim., Vol. 56, ser 15, 1937, pp. 549-598. In Ger- 
man. Continues previous research (see also Metals and Alloys, 
Vol. 8, Oct. 1937, p. MA 637L/10). Addition of Cd or Zn to 
Al increases markedly the combustibility of Al in O.. Combustion 

speed and light yield are both increased while the color of the com- 
wwe light is not changed materially. Tabulates data on tensile —— 
strength of cold drawn Al-Zn (2-19% Zn) and 4% Cd-Al wire, 
in relation to wire size, amount of light, flashing speed, light 
yield, and composition of light. EF (14a) 








Plain Bearings for Fine Finishing Machines. The Mackensen 
Bearing. Machinery, London, Vol. 50, Aug. 12, 1937, pp. 605- 
608. Review. The bearing material depends on the spindle 
which may be made of case hardened, nitrided or heat treated 
high strength steel. White metals can be used with cast steel or —— 
malleable Fe, while nitrided and case hardened steel require hard 
Pb and Sn bronzes. Use of other bearing metals such as brass, 
centrifugal cast bronze, pulverized pressed Cu, elektron, Al bronze, 
and plastics are discussed. JZB (14a) 





Aluminum and Magnesium in the Graphical Arts (L’Alumin- 
ium et le Magnésium dans les Arts Graphiques) J. BALLy (Staff) 


Rev. Aluminium, Vol. 14, July-Aug. 1937, pp. 783-802. Detailed THERMOSTATIC 
review. The application of sheet, foil, foil clad and metallized —— WILCO THERMOMITAL BI-MAETAIS 
paper in the different branches of reproduction technique is dis- 

react Instantly to Temperature Changes 


sed. HR (14a) 
Aluminum in the Construction of Lightning Arresters 5 
® Wilco Thermometal is the least expensive method of auto- 


(Aluminium im Blitzableiterbau) Aluminium, Vol..19, Aug. 1937, 
561-564. Properties of Cu for use in lighting arresters are 





matical] c : Ce 

npared with Al and the advantages of the latter pointed out; y i ing power and motion because it eliminates 
se are light in weight, have excellent corrosion resisting proper- the necessity for auxiliary i impetus. 

s, and easy to install. Tools and methods for installing are 


Today, you will find a decided preference for Wilco Ther- 
mometals in indic ‘ating and control devices because of their 
Alii tn tie Uk Sadie (Abeniaien to dor Miche uniformity, dependability and constant behavior. 

Industrie) P. SCHWERBER. Aluminium, Vol. 19, Aug. 1937, pp. 8 These factors of superiority are due to The H. A. Wilson 


scribed. Ha (14a) 


3-501. Bright Al and Al alloys can be used for all dairy Company’s undeviating standards of excellence to which it 
ducts, and are for some kinds of cheese, for example, superior h 1} if +] dada 
rustless steels. Al is equally resistant to milk and milk products as adhered for more than two decades, 


normal as well as at elevated temperatures, and does not confer 
metallic taste on the product during pasteurization, as does Cu 
brass. The milk vitamins are not affected by light metals. 
xamples of milk containers, transport cars and measuring appa- 
tus are described. 8 references. Ha (14a) 


THERE’S A WILCO THERMOMETAL FOR EVERY JOB 


Modern Uses of Lightmetal in the Gas-producing Industry 
(Neuzeitliche Verwendung von Leichtmetall in der Gaserzeu- 
genden Industrie) P. SCHWERBER. Aluminium, Vol. 19, Aug. 
1937, pp. 556-557. Al doors and covers were not attacked by gas 
t 100° C. containing SO, CO: and CO, although heavy metals 
were destroyed after 6 months; ammonia water of 5° Bé was with- 
ut effect on Al, while Cu lost 11%, brass 1.5% of its original 
weight. Applications of Al parts in crucibles, in combustible 
atmospheres where tools of steel may give sparks, etc., are 8 
described. Ha (14a) 


Electric Heating in Industry (Les Corps de Chauffe Electriques 
dans l’Industrie) H. Latirre. Tech. Moderne, Vol. 29, Feb. 15, 
1937, pp. 118-122. Descriptive. Most of article is on resistance 
furnaces. Particular attention is paid to the various Cr-Ni-Fe 
alloys used for resistors. For use at very elevated temperatures, 
resistors are made of graphite, Si carbide, or Mo (atmosphere of 


ea — Write for “Wilco Blue 
H:) JZB (14a) ® Ni, mi: des eee Jin Book of Thermometals.” 


The Participation of Foreign Aircraft in the Fifteenth Aero- 
nautic Exhibition (La Participation des Avions Etrangers au XV° 


Salon de Aeronautique) M. Guitpot. Tech. Moderne, Vol. 29, —— 
Feb. 1, 1937, pp. 70-75. Descriptive. Duraluminum was used in THE 4 A. WILSON co. 


most types; ‘steel was also used in fuselage of Russian ANT 25 


and elektron in some of the parts of the Polish P7L. JZB (14a) 105 CHESTNUT STREET, NEWARK, N. 
BRANCH OFFICES - CHICAGO, ILL DETROIT, MICH 
The Stationary Electric Condenser Industry (L’Industrie des 1° 
Condensateurs Electriques Fixes) G. Goittot. Tech. Moderne, SaOOrs Ge a ee SOE 
Vol. 29, Feb. 15, 1937, pp. 129-134. Description of design and Silver - Precious Metal Contacts 
manufacture and use of stationary electric condensers. Use of Al ermometals 
is discussed. JZB (14a) 
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M. GENSAMER, SECTION EDITOR 


Granit-Eisen, A Novel German Material for Propellers 
(Granit-Eisen, ein neuer deutscher Baustoff fiir Schiffsschrauben) 
Schiffbau, Schiffabrt & Hafenbau, Vol. 38, May 7, 1937, pp. 169- 
171. Critical discussion of usefulness of brass, bronze, cast Fe 
and cast steel for ship-propellers. No metallurgical details on the 
new construction material are given. A comparison of physical 
properties between cast Fe and “Granit-Eisen’’ is included. 

EF (14b) 


Development of Special Steels in Relation to the Raw Material 
Situation (Die Sonderstahlentwicklung unter Beriicksichtigung 
der Rohstofflage) E. HouUDREMONT. Stah/ u. Eisen, Vol. 57, May 
6, 1937, pp. 480-493. Tech. Mitt. Krupp, Vol. 5, June 1937, pp. 
153-173. Means are discussed for substituting expensive or un- 
obtainable alloy elements by cheaper and available alloys. Parts 
with large cross-section require some Ni but this can be reduced. 
Heat resisting steel for boilers can be made without Ni. Ni can 
be substituted by Mo, V, and Cr, for example. In high speed 
steel W can be substituted by Mo. For less severe uses ordinary 
18-8 stainless can be substituted by Cr-Mn austenitic alloys. Good 
magnet steels can readily be made with domestic alloys. On the 
whole, however, the savings possible in alloy elements by metal- 
lurgical means are rather limited. SE + Ha (14b) 


Progress Report 4 on Investigation of Detachable Rockdrill 
Bits. McHEeNRyY Mosier. U. S. Bur. Mines, Information Cire. 
No. 6951, July 1937, 37 p. Comparative statistics and costs on 
drilling at 8 mines not reviewed in previous reports (Metals and 
Alloys, Vol. 8, Aug. 1937, p. MA 474L/4) are given together 
with general conclusions from an analysis of the data in the 4 
progress reports. Development of rods has not kept pace with 
improvement in the manufacture of detachable bits. If the life 
of a detachable bit is in excess of 10 ft., its use is almost certain 
to prove more advantageous than that of the conventional bit on 
regular steel, provided the diameter of the drill hole lies within 
the range of detachable bits. If the life is less than 4 ft., there is 
little prospect that detachable bits will prove economical. 

AHE (14b) 


Manufacturing Armstrong Siddeley Aero Engines. Machinery, 
London, Vol. 50, June 24, 1937, pp. 369-387. Descriptive. His- 
tory of Armstrong Siddeley Aero Engines given. The Tiger and 
Cheetah motors are described in detail with method of manufac- 
ture, heat treatment, etc. Both are radial type with cylinders 
equally spaced around a barrel type crank case. Cheetah has 7 
cylinders and Tiger 14. JZB (14b) 


Materials for Tubes (Ueber Werkstofffragen im Rohrleitungs- 
bau) K. Beyer. Arch. Wadrmewirt., Vol. 18, July 1937, pp. 185- 
188. Survey. The ideal material for tubes must meet the follow- 
ing requirements: (1) corrosion resistance; (2) high creep 
strength; (3) constancy of mechanical properties after long time 
heating; (4) workability; (5) particular physical properties ac- 
cording to use. The materials generally used are: (1) unalloyed 
steels up to 350° C.; (2) Mo steels (not used much for tubes) ; 
(3) Cr-Mo and Cu-Mo steels with 1-1.5% alloys; (4) Cr-Mo-Si 
steel with 2-5% alloys for over 525° C. Heat treatment can cause 
as much as 50% difference in creep strength. Cr and Cr-Mo steels 
are preferable to Cr-Ni steels. Instead of Pb or soft annealed Al, 
Sinterit (Fe powder, sintered in a reducing atmosphere at 1200- 
1350° C. and covered with bitumin) is used for gaskets in joints; 
it is cheaper than Al but more expensive than Pb. Attempts are 
being made to use Al with 0.2-1.5% Mn; 0.5-2.0% Mg, and 0.3- 
1.5% Si instead of Cu-Ni alloys in valve construction for steam 
pipes. JZB (14b) 


The Use of Special Alloys in the Glass Industry. M. PARKIN 
& W. E. S. Turner. J. Soc. Glass Tech., Vol. 21, Apr. 1937, 
pp. 247-259. Practical. On the basis of a questionnaire sent to 
users and suppliers of utensils for glassmaking, a list of special 
alloys is compiled giving fields of application and kind of service 
that can be expected. Electro-deposited and other surface coatings, 
and especially Cr-plating, has, in general, not given satisfaction, 
but calorizing with Ni has, in some machine parts, increased the 
life 10 times over ordinary steel. Ha (14b) 


Ore Bridge Design Has Novel Features. Blast Furnace Steel 
Plant, Vol. 25, Sept. 1937, pp. 998-999. New Ore Bridge at 
South Chicago Features Innovations in Design. See], Vol. 101, 
Sept. 6, 1937, pp. 59-60, 81. Describes ore bridge installed in 
works of Carnegie-Illinois Steel Corp. High-tensile steel was 
used for truss members. MS (14b) 
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Steel Conveyor Belts as Substitute for Rubber Conveyor Belts 
in Mining of the Ruhr District (Stahlgurt- und Stahlglieder- 
bander als Ersatz fiir Gummigurtbander im Ruhrbergbau) H. 
BARTLING. Glickauf, Vol. 73, Feb. 13, 1937, pp. 145-150. 
Operating results on about 16 km. length of conveyor belts of steel 
show the great superiority over rubber where conditions permit the 
use of steel. The angle of inclination under which steel bands 
can be used is approx. the same as for rubber. Maintenance and 
cost of steel conveyors seem to be less than for rubber. Ha (14b) 


The New Standards for Materials (Die neueren Werkstoff- 
normen) E. HAIN. Axtomobiltech. Z., Vol. 40, June 25, 1937, 
pp. 297-299. The Nickel-free Alloy Structural Steels for Auto- 
motive Vehicles (Die nickelfreien legierten Baustahle fiir den 
Kraftfahrbau) J[bid., pp. 299-304. Owing to the necessity of 
having to import (into Germany) standards were developed speci- 
fying as many domestic ferrous and nonferrous metals as possible 
for industrial necessities. Cr-Ni steels have been replaced by case- 
hardened Cr-Mo steels. Curves for mechanical properties, and 
tables showing trade names, chemical composition, heat-treatment 
and applications are given. Ha (14b) 


Steels in Automobile Construction. T. SWINDEN. Iron & 
Steel Ind., Vol. 10, June 1937, pp. 492-496; July 1937, pp. 528- 
530. General discussion of types of materials for crankshafts, 
valves and gears. Includes 7 tables giving analysis and physical 
properties. Comments on materials for camshafts, connecting. 
rods, springs, chassis and body, and brake drums. CEJ (14b) 


The Selection of Steels for Service. R. T. RotFe. Iron & 
Steel Ind., Vol. 10, May 1937, pp. 379-383; July 1937, pp. 523 
527; Heat Treating Forging, Vol. 23, July 1937, pp. 336-341 
Aug. 1937, pp. 394-396. Discusses the value of service data and 
the need and size of the factor of safety. Suggests the use of a 
criterion of quality, based on the strength and ductility figure: 
the fatigue values, and the Izod value. Special tests are required 
in some applications. It is impossible to lay down hard and fast 
rules for selection; the steel used must be chosen particular|\ 
with respect to service conditions. CMS -++ MS (14b) 


Heat Resisting Steels in the Enamel Industry (Die hitzebesta: 
digen Stahle in der Emaille Industrie) H. PETERSEN. Che 
Apparatur, Vol. 24, July 1937, pp. 235-237. Illustrated surv« 
The use of heat resisting steels reduces scaling, the weight of fu'- 
nace equipment and fuel costs. Transfer of scale from the equi). 
ment to the charge is avoided and waste is reduced. HR (14b) 


Appraising a Steel for a Given Duty. A. L. BoEGEHO!»D 
(Gen. Motors Corp.). Metal Progress, Vol. 31, Apr. 1937, po». 
403-406. Discussion of notch effects on heat treated fatigue spec - 
mens with previously published data. In selecting his steels the 
automobile manufacturer is interested in notch effects with di'- 
ferent shaped notches, critical quenching speeds or depth harden. 
ing ability in a given size, tendency to distort and machinability «t 
various hardnesses. WLC (14b) 


The Manufacture of Valve Seat Inserts for Ford Engines. 
EpwIn F. Cone. (Staff). Metals and Alloys, Vol. 8, Apr. 1937, 
pp. 89-91. Descriptive of use of scrap high speed steel in making 
valve inserts. High speed steel scrap is remelted in arc furnace 
with alloy and pig iron additions to give C 1.2-1.4%, Mn 0.3- 
0.5%, Cr 2.5-3.5%, Si 0.3-0.6%, Cu 1.5-2.0% and W 14-17%. 
As cast hardness is 50-60 Rockwell C and after treatment at 
1450° F., 30 min., cool slow, is 40-46 C. Inspecting machine is 
described which sorts castings for thickness, outside dia. and 
cracks. The difference in bounce of sound and unsound rings 1s 
used to sort out the cracked castings. WLC (14b) 


Structural Steel. C. J. KAVANAGH. Times Trade and Eng,., 
Vol. 40, Apr. 1937, p. 22. Survey of the use of steel in building 
construction. MS (14b) 


Utilization of High-grade Structural Steels for Harbor Cranes 
(Die Verwendung des hochwertigen Baustahles fiir Hafenkrane) 
EcKINGER. Werjt, Reederei u. Hafen, Vol. 18, Feb. 15, 1937, 
pp. 56-57. Principles of advantageous utilization of high-grade 
structural steels for the construction of harbor cranes are critically 
discussed. EF (14b) 


Bridge Construction. H. CUNNINGHAM. Times Trade and 
Eng., N.S., Vol. 40, Apr. 1937, p. 24. Discusses advantages of 
welded steel. MS (14b) 


Steel Castings for Automobiles. R. L. Coriier. Machinery, 
N. Y., Vol. 43, Apr. 1937, pp. 518-519. General review of parts 
which now are made preferably of cast steel. Ha (14b) 
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Trends in Production of American Alloy Steels and of Electric 
Steels. Epwin F. Cone (Staff) Metals and Alloys, Vol. 8, July 
1937, pp. 191-193. Statistical. WLC (15) 


Metallurgical Education. Gitreert E. Doan (Lehigh Univ.) 
Metal Progress, Vol. 31, May 1937, p. 532. Advocates that the 
foundation of education be not neglected for the specialized super- 


structure. WLC (15) 


German Metal Working Practice. Metal Ind., London, Vol. 
50, Feb. 19, 1937, pp. 237-238. Practical. Briefly reviews the 
new melting furnace for Pb developed by Siemens-Schuckertwerke, 
the grinding of light metals and the use of silver solders with 
stainless steel. RWB (15) 


Nickel Ore Deposits in Bolivia (Nickelerzvorkommen in 
Bolivien) FRIEDRICH AHLFELD. Metall u. Erz, Vol. 34, No. 4, 
1937, pp. 73-75. Survey. The various Ni deposits in Bolivia are 
classified according to their Ni content and location, and their 

ssible utility indicated. FPP (15) 


Columbia Opens New Laboratories. S/ee/, Vol. 101, Sept. 27, 
37, pp. 39-40. Describes metallurgical and chemical laboratory 
f the Columbia Steel Co., Pittsburg, Calif. MS (15) 


Gear Makers See Threat in More Regulatory Legislation. 
S‘eel, Vol. 101, Sept. 27, 1937, pp. 42-43. Report of 20th semi- 
annual meeting of the American Gear Manufacturers Association, 

ot. 20-22, 1937. Includes abstracts of papers on method of 

dening gears by oxyacetylene torch process by W. E. Sykes; 
dy of gear teeth pitting by Stewart Way; and relation between 

rostructure and machinability of alloy gear steel, by Norman E. 

oldman. MS (15) 


Manufacture of Steel Castings and Forgings. Commonwealth 
g., Vol. 24, Apr. 1, 1937, pp, 312-314. Processes and develop- 
nts at Waratah Works of Commonwealth Steel Co., Ltd., 
istralia, EF (15) 


On the Photoconducting Effect in Thin Metallic Films. TAaDAo 
UKUROL. Sci. Papers Inst. Phys. Chem. Research, Tokyo, Vol. 
Aug. 1937, pp. 187-195. In English. Original research. 
Che increase of electric conductivity of Hg, Cd and Zn films con- 
lensed on SiO, or glass at liquid air temperature was studied. 
Che metal deposit is composed of a number of isolated metallic 
zranules. See Metals and Alloys, Vol. 8, Jan. 1937, p. MA 
11L/6. EF (15) 


Ryerson Introduces New Steel Certification Plan. Jron Age, 
Vol. 140, Sept. 2, 1937, pp. 44-45. A “Certified steel plan,” 
leveloped by Joseph T. Ryerson & Sons, Inc., undertakes to select 
whole heats of steel that have particularly desirable qualities, make 
thorough tests and give a report on analysis, test, etc. Particu- 
larly valuable with alloy steels that usually require heat treatment 
before use. VSP (15) 


An Electrolytic Method of Removing Small Quantities of 
Iron from Solutions of Aluminum Salts. W. PALMAER. Trans. 
Chem. Eng. Congr. (World Power Conf., London, 1936), Vol. 2, 
pp. 626-633. The method is based on the precipitation of Fe by 
electrolysis using a Hg electrode. Fe can be removed from AI salt 
solutions, especially Al:(SO,)s . 18H:O used in the paper making 
industry. By thermal decomposition of the purified Al.(SO,)s . 
18 H:O, Al,O; is obtained sufficiently pure for the manufacture of 
Al. The process has proved economical. One plant is in operation 
in Sweden, another is to be built abroad. AAA (15) 


Smoke and Dust Removal from Air. G W. PENNEY. Ind. 
Heating, Vol. 4, Aug. 1937, pp. 663-673. Descriptive. New 
system of electrostatic precipitation can be operated at lower volt- 
age than the usual apparatus. Besides being employed in air con- 
ditioning, dust removal and recovery of ore and metal dusts, it is 
used for the reclamation of fine glazes in a china ware decorating 
plant and for removal of porcelain spray from spray booth exhaust 
in porcelain enameling plants. Ha (15) 
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Show Lighted Vent Fallacy. A. J. Cassista. Foundry, Vol. 
65, June 1937, pp. 32, 80. Discusses the fallacy of lighted vent 
in casting. Brief tests showed that the only benefit derived is to 
remove obnoxious gas fumes. VSP (15) 


Metallurgical Progress in the Australian Commonwealth. J. 
NEILL GREENWOOD. Proc. Australasian Inst. Mining Met., No. 
103, Sept. 30, 1936, pp. 209-235. A review of research pertain- 
ing to metallurgical industry, progress in production metallurgy 
(Cu, Pb, Zn, Fe and steel) and progress in secondary metallurgy. 

AHE (15) 


Training Workers to Meet a Changed Labor Situation in Steel. 
J. EpwarD JOHNSON & Harry P. Woop (Carnegie-Illinois Steel 
Corp.) Steel, Vol. 101, Aug. 16, 1937, pp. 29-31, 75. Describes 
experience of Carnegie-Illinois Steel Corp. with its training pro- 
gram. MS (15) 


Gary; from Prairie to the World’s Largest Steel Plant in 30 
Years. Steel’s Greatest Achievement. CHARLES LONGENECKER 
(Staff) Blast Furnace Steel Plant, Vol. 25, Aug. 1937, pp. 873- 
879. History of the Gary Works of the United States Steel Corp. 
and of the city of Gary with some mention of the men who have 
been prominent in their development. Gary Works of the Car- 
negie-Illinois Steel Corporation, pp. 880-904. Description of the 
various departments and equipment. Gary Sheet and Tin Mills, 
pp. 905-918. Describes equipment and processes used in making 
sheets and tin-plate. MS (15) 


Mipolan Tubes (Mipolan Rohre in der Apparate-Technik) 
HANS Lutz. Wdrme, Vol. 60, July 3, 1937, pp. 428-430. 
Original research. The chemical resistance against 34 liquid 
media and the physical properties of Mipolan (made from coal 
and lime and intended to replace metallic materials) are given. 
Its corrosion resistance and easy forming are stressed. EF (15) 


Discussion of the Specifications of the C.E.I. on the Normal 
Value of the Resistivity of Al Conductors (Osservazioni alle 
specificazioni della C.E.I. sui valori normali della _resistivita 
dell’alluminio per conduttori) O. ScARPA (Milan Polytech. Inst.) 
Alluminio, Vol. 6, Mar.-Apr. 1937, pp. 53-56. Comments on spe- 
cifications adopted at the meeting of the C.E.J. in Berlin, Oct. 
1936. The resistance of Al (Ohm mm.’/m.) are given values 
as shown: Italy 0.02835; U. S. 0.02817; France 0.02810; Germany 
0.02845; England 0.02840; Switzerland 0.02835. The average 
value is 0.0283 ohm mm.’/m. with an average deviation of 1 in 
the 3rd significant figure, so that only 3 significant figures as indi- 
cated (0.0283) should be used. AWC (15) 


Wire Rope Problems. B. P. Haicu. Proc. S. Wales Inst. 
Engrs., Vol. 53, July 29, 1937, pp. 57-60, 114-152. Discussion. 
See also Metals and Alloys, Vol. 8, July 1937, p. MA 430R/2. 

AHE (15) 


Production and Quality Control of Motor Car Body Sheets. 
T. F. Ort. Sheet Metal Ind., Vol. 11, July 1937, pp. 615-619. 
See Metals and Alloys, Vol. 8, Sept. 1937, p. MA 545L/7. 

AWM (15) 


Non-ferrous Problems Evoke Lively Discussion. Foundry, 
Vol. 65, June 1937, pp. 48, 50, 53-54, 56, 59. Brief abstracts of 
papers on non-ferrous practice, malleable cast Fe, refractories, 
foundry costs and sand, read at the Milwaukee Convention of the 
Am. Foundrymen’s Assoc. VSP (15) 


Foundry Costs. Mech. World Eng. Record, Vol. 102, July 9, 
1937, pp. 29-30; July 16, 1937, pp. 55-56. Recommendations of 
the Costing Sub-Committee of the Inst. Brit. Foundrymen. 

EF (15) 


Production of Aluminum, Italian Problem (La produzione di 
alluminio, problemo Italiano) L. MANFREDINI. Alluminio, Vol. 
6, May-June 1937, pp. 101-127. Historical and statistical. 

AWC (15) 
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15a. Economic 


The British Iron and Steel Industry in the Present and Future 
(Die englische Eisen- und Stahlindustrie in Gegenwart und 
Zukunft) J. W. ReicuHert. Stahl u. Eisen, Vol. 57, Sept. 2, 
1937, pp. 969-979. General discussion of raw material supply, 
use of scrap, production figures, foreign trade, planning for future 
developments. SE (15a) 


Basis of the Turkish Iron and Steel Industry (Die Grundlagen 
der tiirkischen Eisenindustrie) B. Granicc. Stahl u. Eisen, Vol. 
57, July 29, 1937, pp. 833-838. The various ore deposits are 
described. Two new blast furnaces of 300 tons per day capacity 
are to be built. SE (15a) 


Standardization of Crane Spare Parts in Accordance with the 
Four Year Plan (Normung von Kranersatzteilen unter Beriick- 
sichtigung des Vierjahresplanes) M. FIsCHER. Stah/ uw. Eisen, Vol. 
57, Aug. 26, 1937, pp. 937-945. The problem of saving by sub- 
stitution entails standardization of design as well as materials so 
as to reduce the number of spare parts. In the field of cranes, 
standardization of wheels, the use of extruded phosphor-bronze 
sleeves and their lubrication and standardization of load hooks, 
ropes, pulleys, gears, etc., are discussed. SE (15a) 


Mine Production of Gold, Silver, Copper, Lead, and Zinc in 
Montana in 1936—Final Annual Figures. T.H. Miter. U. S. 
Bur Mines, Mineral Market Repts. No. M. M. S. 601, Nov. 3, 
1937, 5 pp. Statistical. AHE (15a) 


Non-ferrous Metals. Engineer, Vol. 163, Apr. 16, 1937, pp. 
451-452. Editorial commenting on the advantages of the London 
Metal Exchange, which tends to fix world prices of the principal 
metals dealt in (Cu, Sn, Pb and spelter). LFM (15a) 


The Rise in Iron and Steel Prices. Engineer, Vol. 163, May 
14, 1937, p. 570. Editorial commenting on the probable effects 
of the recent increase in prices. LFM (15a) 


Iron Ore Mining in the Ruhr District (Der Eisenerzbergbau 
im Ruhrbezirk) K. Operste-BrinK. Glickauf, Vol. 73, Jan. 
30, 1937, pp. 101-110. Geological conditions and the different 
types of ore, mining in older times, analysis of ore mined at pres- 
ent, and outlook for economical development are discussed. 

Ha (15a) 


The Cost of Producing an Ounce of Gold in Canada. W. F. 
BokERICKE. Can. Mining J., Vol. 58, Aug. 1937, pp. 428-430. 
The cost for the Dominion of Canada is well over $20/oz. 

WHB (15a) 


Development of Foreign Trade of the Swiss Aluminum 
Industry (Entwick'ung des Aussenhandels der Schweizerischen 
Aluminium-Industrie) Aluminium, Vol. 19, July 1937, pp. 470- 
471. All alumina for Al production has to be imported (in 
Germany). Statistics on export according to countries are given. 

Ha (15a) 


New Steel Works for Shipbuilding Material. Engineer, Vol. 
163, Apr. 23, 1937, p. 478. Comments on a tentative project 
for establishing stee! works and rolling mills capable of producing 
250,000 tons of shipbuilding material per year. The scheme is to 
be financed by the Governments of Norway, Sweden, Denmark 
and Finland as well as by shipowners, shipbuilders and engineer- 
ing works of those countries. The foreigners who codlaisely 
supply the Northern countries with these materials discriminate 
against them in the matter of price and delivery time so this 
scheme is being considered to overcome their difficulties. 

LFM (15a) 


Great Britain’s Iron Ore Mining and Supply (England’s Eisen- 
erzbergbau und Eisenerzversorgung) F. FRIEDENSBURG. Glick- 
auf, Vol. 73, May 15, 1937, pp. 433-442. Geological and geo- 
graphical conditions of deposits, import from abroad, mining 
methods and quantities available in deposits are discussed. 

Ha (15a) 


Possibilities for the Application of Electric Heat in Various 
Industries and Its Further Development by Cooperation of 
Electric Power Stations (Anwendungsméglichkeiten der Elektro- 
warme in verschiedenen Industrien und ihre weitere Erschliessung 
durch Mitarbeit der Elektrizitatswerke) W. Ziuimer. Elekiro- 
warme, Vol. 7, July 1937, pp. 152-155. A list is given of indus- 
tries that always need heat in some stage of the manufacturing 
process and which would use electric heat if it were cheaper. The 
table contains also the average amount of heat required agit) 

Ha (15a) 
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Japan’s Iron and Steel Industry. J. A. Raspitr. [ron & Coal 
Trades Rev., Vol. 134, June 4, 1937, pp. 1010-1011; June 11, 
1937, p. 1054. Statistics on Fe ore production and imports, pig 
Fe, steel and scrap are given with comparison from 1912 to 1937, 
The consumption of pig Fe to scrap is 60-70:40-30; 70% of the 
scrap is imported. Economic situation and outlook is discussed, 

Ha (15a) 


Utilization of Slag in the Birmingham District, Alabama. 
JAMES R. CuDWorRTH & JosEPH C. MEAD (Univ. Alabama) Min. 
ing Tech., Vol. 1, Mar. 1937, T.P. 796, 9 pp. Survey. Slag is 
used for cement, aggregates, and for soil conditioning. Methods 
of handling and preparation are described. Markets are surveyed, 
21 references. JLG (15a) 


Farus Tractors Now Taking 400,000 Tons of Iron, Steel, 
Harry G. Davis (Farm Equipment Inst.) Steel, Vol. 101, July 5, 
1937, pp. 30-31. Study of tractor industry. In 1936, about 450.- 
000 tons of Fe and steel were consumed in production of farm 
tractors. Present average weight per h.-p. is about 200 lbs., com- 
pared with 504 lbs. in 1910. This reduction is due to use of 
heat-treated steel, alloys, anti-friction bearings, oil seals, etc. 

MS (15a) 


World Consumption and Production of the Most Important 
Metals in 1935 (Weltgewinnung und- Verbrauch der Wichtig- 
sten Metalle im Jahre 1935) Gilickauf, Vol. 73, Jan. 9, 1937, 
pp. 40-43. Statistics according to years (1913-1935) and coun- 
tries for Pb, Cu, Zn, Sn, Al. Trends of prices are discussed. 

Ha (15a) 


Crude Iron and Steel Industry of the World in 1936 (Die 
Roheisen- und Stahlin Dustrieder Welt im Jahre 1936) Glickaw|, 
Vol. 73, May 22, 1937, pp. 470-471. Statistics on world pro- 
duction according to countries; economical conditions are briefly 
discussed. Ha (152) 


15b. Historical 


Edison Pioneered Low-grade Ore Concentration. GEORGE | 
STRINGFELLOW (Thomas A. Edison, Inc) Mining Cong. J., Vo!. 
23, Feb. 1937, pp. 44-45. First magnetic separator built at Men!o 
Park in 1880. Edison also made important contributions to the art 
of.crushing and briquetting. His technique for concentrating low 
grade magnetic ores was rendered useless through the discovery of 
the large Mesabi Fe ore deposits in 1900, but may at some future 
date prove to be a valuable contribution to mining. BHS (15h) 


Albert Sauveur. Lionet S. Marks (Harvard Univ.) J. A°- 
plied Phys., Vol. 8, Mar. 1937, pp. 160-162. Brief interesting 
biography. HFK (155) 


Discovery of the Exothermic Action of Al for the Production 
of High Temperatures at the Franklin Inst. in the Year 18°2. 
F, LyNwoop GARRISON. J. Franklin Inst., Vol. 223, June 19°57, 
pp. 779-784. In an endeavor to produce Mn free from C and 
with a minimum of Fe, the author added some Al to a crucible 
charged with MnO. The affinity of Al for O gave a very high 
temperature and reduction of the MnO to the metallic state. 

FHC (15)) 


The Electrolytic Zine Industry of Tasmania. H. P. Tuck 
(Univ. Tasmania) Electrotechnics, Vol. 9, Apr. 1936, pp. 115- 
120. An historical account of the establishment of the electro- 
lytic Zn industry in Australia, and a description of the various 
stages in the recovery of Zn from the Broken Hill concentrates 
at the Risdon plant of the Electrolytic Zinc Co. of Australasia, Ltd. 
Typical production data, representative assay of the high grade 
slab Zn and the process for the recovery of metallic Cd are 
presented. APS (15b) 


Chicago; Giant of Steel. W. G. Gupe (Staff) Steel, Vol. 101, 
Sept. 20, 1937, pp. 92-93, 98, 101-102, 105. Outlines develop- 
men of the Fe and steel industry in the Chicago district. 

MS (15b) 


Ancient Greek Bronzes (Les Bronzes Grecs Antiques) A. 
CHAPLET. Cuivre et Laiton, Vol. 10, Aug. 30, 1937, pp. 377- 
379. Historical. Ha (15b) 


75 Years of Vereinigte Deutsche Metallwerke A.-G., Basse & 
Selve, Altena (Westphalia), 1861-1936. Metallges. Periodic 
Rev., No. 12, May 1937, pp. 4-14. History of the company and 
description of products from Cu, Ni, Zn, and its alloys, processes 
employed, organization, etc. Ha (15b) 
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MANUFACTURERS’ LITERATURE 


Gas Fired Furnaces 


The gas fired Lindberg Cyclone furnace 
for temperatures from 250 deg. F. to 1400 
deg. F. is claimed to heat remarkably fast. 
Lindberg Engineering Co., Chicago, Ill. 
(C 156) 


Gas Analysis 


Bulletin describing the thermal conduc- 
tivity method of gas analysis is published 
by Charles Engelhard, Inc., Newark, N. J. 
(C 157) 


TAM Products 


Leaflet descriptive of TAM metallurgical 
alloys. The Titanium Alloy Mfg. Co., 
Niagara Falls, N. Y. (C 158) 


Brazing Alloys 


The results of both laboratory and actual 
production data are contained in Bulletin 
No. 1. Handy & Harman, New York, 
N. Y. (C 159) 


Dowmetal Data Book 


A new edition, containing especially 
significant accomplishments in the sections 
Available Forms and Shop Practice has 
been published by The Dow Chemical Co., 
Midland, Mich. (C 160) 


Special Atmosphere in the Heat 
Treatment and Brazing of Metals 


reprint of the above article by C. L. 
West, Research Engineer, is offered by The 
Electric Furnace Co., Salem, O. (C 161) 


Heavy Duty Refractories 


lteresting booklet discusses the nature, 
manufacture, properties and specific applica- 
tions in high temperature service of Alun- 
dun) and Crystolon refractory bricks, lin- 
ing, and special shapes and Alundum, Crys- 
to! and magnesia high temperature 


cements. Norton Company, Worcester, 
Ma (C 162) 


Electric Rivet Heaters 


ACF Berwick rivet heaters heat the rivets 
by passing current directly through them, a 
process described as rapid, economical, clean 
and comfortable. American Car and Foun- 
dry Co., New York, N. Y. (C 163) 


Machining Aluminum 


This 32-page booklet offers a complete 
ractical discussion of machining practice, 
th on general and on automatic screw 
machines, for aluminum and its alloys. 
Types of tools, tool materials, angles, feeds, 
speeds, lubricants, coolants, etc., are covered. 


Aluminum Co. of America, Pittsburgh, Pa. 
(C 164) 


Electric Scale-Free Hardening Furnaces 


Bulletin GEA-2790 completely describes 
conveyor-type protective atmosphere 
furnaces, claimed to assure precise heat 
treatment, eliminate scale, reduce costs and 
improve working conditions. General Elec- 
tric Co., Schenectady, N. Y. (C 165) 


Stainless Steels 


The use of special manufacturing proc- 
€sses, with closer metallurgical control than 
has heretofore obtainable, has resulted 
im an unusually high-quality line of stain- 
less, according to this bulletin of Rustless 


Iron and Steel Corp., Baltimore, Md. 
(C 166) 
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High Speed Furnaces 


“Equilib” controlled atmosphere fur- 
naces for heat treating high speed steel are 
described, with furnace specifications and 
much technical information on combustion 
and atmosphere control. National Gas Fur- 
nace Co., Providence, R. I. (C 167) 


New Hydrogen Annealing Furnace 


These new gas-fired blowerless furnaces 
for bright annealing small parts at a rela- 
tively low cost are covered in this folder. 
Baker & Co., Inc., Newark, N. J. (C 168) 


Multi-Rotary Table 


The Wheelabrator multi-rotary table— 
the airless abrsaive method of cleaning 
fragile or intricate metal parts—is described 
in Folder No. 33. The American Foundry 
Equipment Co., Mishawaka, Ind. (C 169) 


Stiffness Testers 


Bulletin No. 11 describes completely the 
Olsen-Tour-Marshall Stiffness testers, em- 
ploying cantilever bending under a steady 
load, for wire, sheet, tubing, etc. Tinius 
Olsen Testing Machine Co., Philadelphia, 
Pa. (C 170) 


Steel Furnace Control 


“Automatic Control for the Steel Indus- 
try” is the title of this descriptive bulletin, 
which stresses the production of better and 
more.steel at lower cost through the appli- 
cation of the Jet-Pipe principle to furnace 
pressure, combustion and fuel-flow control. 
Askania Regulator Co., Chicago, Ill. (C 171) 


Estimating Weights of 
Welding Electrodes 


Six pages of tables are given for conveni- 
ence in determining the approximate weight 
of various kinds of welding electrodes for 
various types of welded joints. General 
Electric Co., Schenectady, N. Y. (C 172) 


Internally Heated Salt Bath Furnace 


The new Ajax-Hultgren salt bath fur- 
nace, claimed to offer economy of “fuel” 
and production time, uniformity of product 
without local overheating, and improved 
working conditions, is heated by the elec- 
trical resistance of the salt itself. Ajax 
Electric Co., Inc., Philadelphia, Pa. (C 173) 


Furnaces for Industry 


“American” electric and JUTHE gas fur- 
naces of special as well as standard design 
are described in a condensed catalog of the 
American Electric Furnace Co., Boston, 
Mass. (C 174) 


2550 Deg. Combustion Furnace 


Sentry Model ““V" single or double tube 
furnaces, designed primarily for laboratory 
combustion applications, are economical, 
flexible and long-lived, according to Bulle- 
tin 1016-1. The Sentry Co., Foxboro, Mass. 
(C 175) 


X-Ray’d Castings 


Composition, physical properties and 
general fields of service of 7 types of X-ray 
inspected Thermalloy are given, in Bulletin 
102. Electro Alloys Co., Elyria,O. (C176) 


Hardness Testing Machines 


Three popular models selected from this 
company's complete line of “Improved 
Brinell” testers are described and illustrated. 
Pyro-Electro Instrument Co., Dearborn, 
Mich. (C 177) 


Controlled Atmospheres for Copper 


Technical Booklet No. 112 is a reprint 
of an interesting article on this subject by 
W. A. Darrah. Many useful technical data 
are included. Continental Industrial Engi- 
neers, Inc., Chicago, Ill. (C 178) 


Electronic Pyrometer Controller 


The ‘Alnor’ pyrometer controller pro- 
vides automatic temperature control of heat- 
treating furnaces, melting pots, and other 
heating devices at a definite predetermined 
point. Instrument operates electronically. 
Illinois Testing Laboratories, Inc., Chicago, 


Ill. (C 179) 


Foundry Sand Testing Equipment 


Catalog No. 103 gives specifications and 
description of this company’s complete line 
of foundry sand testing and control equip- 
ment. Harry W. Dietert Co., Detroit, 
Mich. (C 180) 


New Portable Brinell Tester 


New Portable Brinell machine, using 
standard load and ball, is a flexible unit 
claimed to give results comparable in ac- 
curacy with equipment of conventional size. 
Metlab Co., Philadelphia, Pa. (C 181) 


Acid-Proof Cements 


Bulletin No. A. P. 122-R is devoted to 
three acid-proof cements: gray, for resist- 
ance to hot or cold acid gases; black, for 
hot or cold acid solutions; and quick-setting 
black, for hot or cold acid solutions, where 
speedy setting is a requisite. Quigley Com- 
pany, Inc., New York. (C 182) 


Super Refractories 


24-page booklet contains a wealth of in- 
formation about P. B. Sillimanite; mining 
and treatment, composition, and crystal 
forms of the raw material; firing, structure 
and physical and chemical properties of the 
finished refractories; types and conditions 
of applications. Chas. Taylor Sons Co., 
Cincinnati, O. (C 183) 


Portable Hardness Tester 


The “Telebrineller’” is described as a 
simple, rugged, flexible instrument that ac- 
curately determines Brinell hardness of sur- 
faces and objects inaccesible to conventional 
testers. Total weight, 614 Ibs. Teleweld, 
Inc., Chicago, Ill. (C 184) 


Potentiometer Pyrometers 


New Bulletin (No. 493) features the 
Pyromaster—recently developed potentio- 
meter with simplified o— mechanism 
—and also discusses the new wide strip 
recorders and controllers. The Bristol 
Company, Waterbury, Conn. (C 185) 


2900 Deg. Cement 


The advantages and uses of Sonnitep 
High Temperature Cement-2900, described 
as suitable for bonding firebrick at 2900 
deg. F. are given. George F. Pettinos, Inc., 
Philadelphia, Pa. (C 186) 


Gas Boosters 


Bulletin No. 109 discusses gas-tight and 
acid-resistant turbo-compressor gas boosters, 
claimed to combine the advantages of estab- 
lished turbo-compressor engineering with 
special provisions for preventing leakage, 
sparks, etc. Spencer Turbine Co., Hart- 
ford, Conn. (C 187) 
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Current News 


Demonstration of Induction Heating 


High-frequency induction heating of steel for forging, upsetting, 
etc., is a recent development of considerable interest. A demonstra- 
tion of the use of this method at the Frankford Arsenal, Philadel- 
phia, was given before more than a hundred engineers and execu- 
tives on December 8th, under the auspices of the Ajax Electro- 
thermic Corp., Trenton, N. J. 

The induction furnaces are used at the Arsenal for heating the 
ends of steel shells prior to ‘nosing’ (a hot swaging operation) 
and also to heat the ends of 2% in. steel bar stock for a 4-stage 
upsetting operation. The shells were heated along a 7-in. length 
at one end, to 2100 deg. F. The heating operation requires 3 min., 
and with 3 induction furnaces in use, it is possible to ‘‘nose’’ 
about 60 shells an hour. Two additional furnaces are used to heat 
the 23%-in. bar stock along a 101/-in, length, which in the sub- 
sequent upsetting operation is gathered to 834 in. 

The demonstration was followed by a luncheon and discussion. 
The latter brought out that a given induction heating furnace is 
not restricted to a fixed diameter of bar or tube. In large sizes 
(e.g. 6 to 10 in. O. D.) there is a latitude of 1 to 2 in. in the 
sizes of stock that may be handled; this latitude is reduced to a 
small fraction of an inch for the smaller sizes of stock. A given 
furnace is also capable of successively heating the same size stock 
of different materials to varying temperatures, by standardized con- 
trol of power input. In answer to questions concerning the original 
and operating cost of the equipment, the Arsenal staff stated that, 
although the investment in the necessary generating equipment is 
large, the return thereon is excellent, for the method is able to 
provide the most efficient heating, faster production, good surface 
quality of heated stock, savings on die wash, simplicity and comfort. 


Dr. Frary Honored 


The Pittsburgh Award for 1937 has been conferred upon Dr. 
Francis C. Frary, director of research of the Aluminum Research 
Laboratories of the Aluminum Co. of America, by the Pittsburgh 
Section of the American Chemical Society. This high honor was 
last conferred upon Andrew W. Mellon and Richard B. Mellon in 
recognition of their services to chemistry as evidenced in the 
founding of the Mellon Institute of Industrial Research. The 
formal presentation will be made at a meeting of the Section on 
February 24. 

Dr. Frary, through his achievements in the metallurgy of alumi- 
num, has helped to bring to Pittsburgh an international reputation 
for research in metals. He has been directing research in alumi- 
num ever since he was appointed to his present post in 1918. 


Membership of A.S.A. Expands 


Rounding out its 19th year of service as a national standardizing 
agency, the American Standards Association at its annual meeting 
last month at the Astor Hotel, New York, reported the largest 
increased in membership of any year since the association was 
formed. 

Dana D. Barnum, president, announced that in the last 12 
months 16 new national groups have affiliated. Several are in the 
building field, and two in the automotive. ‘This growth in mem- 
bership,”” said Mr. Barnum, “‘shows an increased interest on the 
part of industry in standardization as well as an appreciation of 
the integrity and methods of the association.” Fifty-nine stand- 
ards have been approved during the year. 
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Foundrymen’s Regional Conference 
in Milwaukee 


A regional two-day foundry conference is announced by the 
American Foundrymen’s Association to be held at the Hotel 
Schroeder, Milwaukee, Wis., Feb. 3 and 4, under the auspices of 
the Milwaukee Chapter of the American Foundrymen’s Association, 
cooperating with the staff of the Mining and Metallurgical School 
of the University of Wisconsin, Madison. 

All foundrymen are invited to attend the February meeting 
which, according to present plans, will consist of a series of 
simultaneous sessions on steel, malleable, gray iron and non-ferrous 
foundry problems. In general, the subjects to be covered by each 
of the discussion groups will be as follows: Melting, casting, sand, 
special metals, apprentice training and foundry management. The 
development of the program and selection of the speakers and dis- 
cussion leaders is well under way by the committee of the Mil- 
waukee Chapter. 


Joint Conference of Foundrymen 
and Engineers at Binghamton 


The sixth annual joint conference of foundrymen and engineers 
is announced by the American Foundrymen’s Association as a two- 
day meeting to be held at Hotel Tutweiler, Birmingham, Ala., Feb. 
24 and 25. This conference, which has come to be recognized 
as an outstanding southern meeting, again will be sponsored jointly 
by the Birmingham Chapter of the A.F.A. and the American 
Society of Mechanical Engineers. 

The various sessions of the meeting will be in the nature of a 
symposium on “The Mechanics of the Cupola and Its Auxiliary 
Equipment,’ with the subjects covered from an engineering «nd 
operators standpoint. R. R. Deas, American Cast Iron Pipe Co. 
and Geo. R. Ozley, Alabama By-Products Co., chairmen of the 
A.F.A. and A.S.M.E. chapters respectively, will act as general ch. ir- 
men of the meeting. W. O. McMahon, Sloss Sheffield Stee! & 
Iron Co., chairman of the A.F.A. Birmingham Chapter prog: im 
committee, is working with the A.S.M.E. Chapter program © m- 
mittee in developing the schedule of speakers and discus:ion 
leaders. 


A Stainless Steel Exhibit 


An exposition of stainless steel has been opened for a perio of 
several months in the New York Museum of Science and Industry, 
RCA Building, Rockefeller Center, New York City. This exh bit, 
which is sponsored jointly by Electro Metallurgical Co., uni! of 
Union Carbide & Carbon Corp., New York, and the Mus: um, 
will be open every day from 10:00 a.m. to 10:00 p.m. 

Every aspect of stainless steel—its history, development, produc- 
tion, fabrication, and uses—is portrayed in a comprehensive, inter- 
esting, and educational manner. The display includes hundreds of 
stainless steel products sent to the exhibit by manufacturers from 
all over the United States. The fields of application receiving 
especial emphasis are the household, the food and beverage indus- 
tries, general industry, transportation, architecture, and the medical 
and dental professions. 

A feature of the exposition is the part dealing with the pro- 
duction and fabrication of stainless steel. Electric furnaces, ladles 
of molten stainless steel, ingots, soaking pits, rolling mills, and 
bars, strips and sheets—all steps in the production of stainless steel 
and its preparation for fabrication—are graphically illustrated. 
Fabrication methods are shown, including: forming, drawing, 
spinning, machining, and the various welding methods. 

The part of the exposition devoted to metallurgy shows the 
importance of chromium in stainless steel, and how modifying 
additions such as nickel, copper, or columbium are of advantage. 


@ The Standard Alloy Co., Inc., Collamer Road, Cleveland, has 
just completed the installation of another electric melting furnace 
capable of melting 1 ton per hr. This doubles the company’s 
previous capacity. Two individual 11,000-volt lines were brought 
about a mile underground to serve it. The company makes nickel- 
chrome heat and acid-resisting alloy castings. 
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New Equipment and Materials 


‘“‘Jaitruss’’—A Concrete 
Reinforcing Section 


Adding to its present line of structural steel 
products, Jones & Laughlin Steel Corp., Pitts- 
burgh, recently placed on the market a new 


product known as “Jaltruss.’’ Jaltruss is a 
concrete reinforcing section of double Warren 
truss design, manufactured primarily for in- 
stallation in the concrete slabs of bridge floors 
and large structures where the floors are sub- 
jected to the severe impact forces and reversed 
stresses set up by heavy moving loads. The 
new member is a one-piece lightweight truss 





section rolled from billet to finished truss in 
one continuous rolling operation while the 
steel is well above the critical rolling tem- 
perature. 

Being a hot rolled section, Jaltruss is con- 
stant in dimension and uniform in strength. 
It is made of especially selected structural 
grade, new billet steel which conforms in ev- 
ery way to the standard specifications for re- 
inforcing material of the American Society for 
Testing Materials. Furthermore, hot rolling 
leaves the finished truss free from all of the 
irregularities of a fabricated section. The roll- 
ing of Jaltruss is performed on a mill having 
9 stands of rolls in continuous arrangement. 

Jaltruss can be obtained in any length, be- 
cause its symmetrical pattern permits cutting 
at any point. The range of sizes is such that 
the section can be incorporated into the plans 
of practically any structure that requires rein- 
forced concrete floors. In addition to the 
great variety of sizes, Jaltruss is manufactured 
in two weights. The weights and sizes are 
as follows: 


Weight per Ft. Size 
Lbs. (Inches) 
3.4 4-4.5-5-5.5-6 
5.3 5 -5.5-6-6.5-7 


The light weight and uniformly dependable 
strength of Jaltruss make the member an ideal 
reinforcing section that is easily handied and 
quickly installed. The uniformity of Jaltruss 
throughout makes it possible to align aud level 
a job in a minimum amount of time and neat 
splices over supporting members of the struc- 
ture may be made quickly and easily. Jaltruss 
complies with the regulations of all building 
and construction codes and meets the strength 
and quality specifications of the most exacting 
engineering codes. 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in. wide. 











Pneumatic Transmission 
System for Remote Measure- 
ment 


“Pneumatic Remote Transmission of Meas- 
urement” is the latest process control devel- 
opment pioneered by the Brown Instrument 
Co., Philadelphia. It is entirely new-—yet a 
safe and dependable system—designed prima- 
rily for remote measurement of process varia- 
bles in atmospheres containing explosive gases, 
where electrical measurement is not permissi- 
ble. The Brown pneumatic remote trans- 
mission system consists essentially of a trans- 
mitting indicating instrument, at the point 
of operation and a receiver which may be an 
indicator or recorder, located at the remote 
master control board. 


The remote transmission unit is a simple, 
balanced air pilot, mechanically actuated, built 
into the indicating transmitter. The receiver 
is either an indicating or recording pressure 
gage, calibrated in terms of the variables be- 
ing measured. Not only does the Brown 
pneumatic transmission provide a safe and 
reliable means of transmitting measurement 
from the point of. operation to a centralized 
control house, but it also provides an_ indi- 
cator at the point of measurement. This elim- 
inates guesswork and encourages operators to 
attain best possible results—not just ‘‘good 
enough”’, 

There is nothing delicate or complicated 
in the construction of the Brown pneumatic 
transmission system, There are only a few 
working parts and their simplicity of construc- 
tion assures long, dependable service, free 
from mechanical difficulties. Where acci- 
dental damage to the transmission line might 
occur, repairs can be made easily and quickly 
in the ficld—without special tools. Recalibra- 
tion or compensation is never necessary when 
a transmission line is lengthened or shortened. 


Results obtained from tests on systems in 
actual daily industrial service for almost two 
years show these outstanding advantages: (1) 
Sensitivity—A definite pressure response for 
less than 1/10% of full scale movement of 
the measuring element. Receiver records less 
than 1/5 of 1% change. (2) Stability—Bal- 
anced pilot system of transmitter unit inher- 
ently stabilizes the mechanism so that it can- 
not overshoot. (3) Speed—1% change in 
metered value will be transmitted 200 ft. in 
less than 1 sec. full scale change approxi- 
mately 20 sec. (4) Power—-The element in 
the receiver develops a high pen torque for 
small changes in transmitted pressures. (5) 
Air Consumption—Only 0.016 cu. ft. of free 
air per min. (6) Effect of External Vibra- 
tion—Readings not affected by ordinary vibra- 
tion at transmitter or receiver. (7) Effect of 
Ambient Temperature Changes—Ambient tem- 
perature change of 60° affects readings less 
than 4% of 1%. (8) Effect of Freezing Tem- 
peratures—Operates dependably at sub-zero 
tem peratures. 


The Reflex-Vickers 
Machine 


Attention is called by Herman A. Holz, 
importer and dealer in testing apparatus, 167 
E, 33rd St., New York, in a special announce- 
ment, to a new development in the Vickers 
hardness testing machine. 

In the improved machine, the reflected, 
greatly magnified image of the diamond pyra- 
mid indentation is shown, automatically, on 
the ground-glass screen, right in front of the 
operator, as soon as the testload has been 
lifted, by throwing the small crank lever. The 
ground-glass in this Reflex-Vickers machin« 





serves two purposes: One, to reflect the image 
of the indentation, the other to facilitate the 
correct performance of the test. As soon as 
the surface of the testpiece is in contact with 
the adjustable funnel-shaped holding cap, sur- 
rounding the indenter, the metal surface to 
be tested appears, in focus, on the ground- 
glass screen. If the surface is at right angle 
to the indenter, the image of the metal surface 
will be clearly in focus, in all parts of the 
screen. In this way, the Reflex-system in- 
sures also, in a very convenient manner, the 
correct position of the test-piece, before the 
test is performed. 

The following testloads can be provided: 
1 — 1.953—2—-3—-3.906—5—-7.812—-10—-11.72— 
15.625—20—30—31.25—-40—46.875—50—62.5 
125—187.5—250 kg. Many of these loads 
are useful in standard Brinell tests by small 
balls (.625, 1.25, 2.5 mm diam.). 

Rate of magnification: 70X and 140X, inter- 
changeably. The accuracy of magnification 
rate can be easily checked, at any time, by 
metal micrometer, engraved 1 mm in 100 
equal divisions. Readings of diagonal dis- 
tances: Easily to 5/1000 mm, equal to 1 
point R-C, 

Maximum height of testpiece: 11.8 in. 
Distance from indenter to mach. frame: 5.9 
in. Weights: Net 300 Ibs.; gross 375 Ibs. 
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There's a est Way of Doing Everything— 
in Pats Cleaning It's Wheelabrating! 





Wheelabrating is the best way be- 


cause it cleans more castings, forg- 
OF COST REDUCING 





ings, stampings or heat treated parts 

CLEANING METHODS ng ss o ' 
American engineers, with more than a quarter im less time and at a vas y 4ower 
of a century of designing and building conven- cost, exposing all surfaces of the 
tional sand blast equipment to serve as a back- . ‘ . 
ground, originated and developed the airless parts being cleaned to the direct, 
method of cleaning metal parts that has come to as - . 
be known as Wheelabrating”. positive force of the airless abrasive 
Their broad experience is evidenced in the blast 
superior design and operation of the Tumblast- 2 
Wheelabrator for cleaning miscellaneous parts g P 
up to 300 Ibs.; the Tablast-Wheelabrator for Wheelabrating is the best way be- 
cleaning flat or fragile parts; and the Production : = 
Cabinet-Wheelabrator for cleaning large single cause it eliminates the costly pro- 
pieces, motor blocks, sheets, bars, etc. What- duction of air and the maintenance 
ever the part, regardless of the size, Wheel- 





abrating is the best way o blast cleaning! of compressor equipment. Using the 


American Tumblast, Tablast, or Pro- 
duction Cabinet, metal parts from a 
few ounces to hundreds of pounds 
are effectively cleaned at high 
speed, loading and unloading being 
a simple matter regardless of size 
of parts. 





Wheelabrating is the best way be- 
cause it provides a far superior fin- | 
ish with less labor and less power 
consumption. Your cleaning depart- 
ment is actually a place to save 
money. Wheelabrating has defi- 
nitely cut costs and increased pro- 
duction in over 525 plants, returning 
the original equipment investment in 
a short time! You can do the same. 





Let us show you the results of im- 
partial surveys made in a wide 
range of plants where Wheelabra- 
tors are at work. Let us make an 
analysis of your cleaning costs— 
with and without a Wheelabrator so 
that you have actual facts on the 
savings their use effects. 


Book No. 211 pictures installations 
and gives engineering data. Send 
for a copy. 


American 

FOUNDRY EQUIPMENT COMPANY 
Low cost Wheelabrating of forged 522 So. Byrkit St., Mishawaka, Indiana 
gear blanks and hub forgings in a 


central es gamma ; Makers of Abrasive Blast Equipment for 


Every Metal Cleaning Operation—dustube 
Dust Collectors, Sand Cutters, and other 
foundry equipments. 
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A Refractory Cement 


In recent years many improvements have 
been made in refractories available for the 
construction and repair of modern furnaces. 
Yet nothing has been developed to displace 
the old, non-plastic, poor bonding or low 
melting mortars used for laying silica brick. 
Now comes “Tayco No. 40 Cement’’—devel- 
oped to meet the specifications of ‘“‘the per- 
fect refractory cement” for laying silica 
brick, by Charles Taylor Sons Co., Cincin- 
nati. A brief outline of the properties 
claimed for this cement should serve to show 
its merits: 

P. C. E. or softening point equal to that of 
the best grades of silica brick. 

Contains no sodium silicate or clay which 
would lower the P. C. E. or softening point. 

Smooth working with excellent trowelling 
Remains perfectly in suspension 


properties 


Retains water for several minutes on por 
ous silica brick, allowing ample time for lay 
ing and fitting. (Make a practical compari- 


son with the conventional silica mortars.) 
Spalling of silica brick definitely reduced 
with use of this cement. It develops a cera- 
mic bond above the temperatures where silica 
brick have abrupt expansion. This minimizes 
any tendency for the mortar to bind the brick. 
At operating temperatures, Tayco No. 40 pro- 





ANOTHE SO FIRTHITE SOC ESE LL 


vides a strong bond, effectively sealing all 
joints against penetration of tiuxes, iron ox- 
ide, etc.—i. e., approaches monolithic con- 
struction. 

Vue to the smooth working properties of 
Tayco No. 40 cement much thinner joints 
can be obtained than with the ordinary silica 
cement. The quantity required per 1000 silica 
brick depends upon the uniformity of the 
brick and the size of joint used. Approxi- 
mately 250-350 Ibs. are required per 1000 
brick. 


Perspiration-Proof Lacquer 


A new type of clear lacquer that is resistant 
to perspiration has been developed by Maas 
& Waldstein Co., makers of industrial fin- 
ishes, Newark, N. J. This lacquer is applied 
by dipping or spraying and air-dries out of 


dust rapidly After hardening for a_ few 
days, it becomes practically insoluble and re- 
sistant to moisture, soap and water, and per- 
spiration It is useful for finishing products, 


such as flashlights, that are constantly held 
in the hands. Used on steel products, this 
lacquer provides a much higher degree of pro- 
tection against rusting than ordinary lacquers, 
according to the manufacturer. It is also 
supplied in grades suitable for finishing copper, 
brass, and aluminum. 





ANOTHER PROFIT MAKING INSTALLATION 


Cutting semi-hard cast iron couplings 
on a Milwaukee Simplex. FIRTHITE 
tipped cutters take one cut where 
formerly two were necessary. 


Speed of 225 Feet per min. 
Depth of cut 1/8 inch. 

Table feed 17 inches per min. 
Production almost doubled. 
Finish improved. 

Tool life increased. 


FIRTH-STERLING 


ery Seeree RAE aa 


MA 66 


FIRTHITE cutters can be operated at 
cutting speeds high enough and chip 
loads per tooth low enough to finish 
fragile parts in one cut, maintaining 
both accuracy and finish. 


Consult us for specific information 
on possible FIRTHITE installations in 
your shop. 
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Hot Metal Transfer Car 


A new type of self-dumping hot metal trans- 
fer car has just been produced by Koppers 
Co.’s Bartlett Hayward Division, Baltimore, 
Md. It has been designed by Koppers «n- 
gineers under the supervision of John D, 
Pugh, inventor of the original mixer type 
ladle. The first of the new cars has been 
built for Alan Wood Steel Co., Conshohoken, 
Pa. 

The car ladle is of the closed mixer type 
with a single central spout opening, but in- 
stead of being symmetrical about its axis of 





rotation, as ladles of this type formerly have 
been, this ladle has a greater taper beloy 


its axis than above. This results in reduce 
length for a given capacity and pouring spot 
height 


‘the ladle is all welded, having cast ste: 
heads and pouring spout and a rolled ste: 
shell. Welds between steel castings an 
rolled steel plates are stress relieved. Th 
welded construction reduces weight and elin 
inates any hazard from loose rivets under r 
peated shock and _ strain. 

Instead of elongated double-bearing tru: 
nions formerly employed for supporting an 
rotating self-dumping mixer type ladles, t 
new ladle has trunnions which are relative 
short and spherical in form at their extren 
ties. These trunnions are supported in pede 
tals having concave spherical surfaces whi 
in cooperation with the spherical trunnion 
form ball joint supports. No effort is mac 
to keep the pedestal supports axially in align 
ment with the ladle itself. This eliminat: 
any intermediate swiveled platform «and _ pe 
mits mounting of the pedestals directly up 
the car trucks. This reduces weight, and 
permits the trucks to assume any angula: 
position required by track curvature or grade, 
by superelevation of rail on curves or low rai) 
joints, 

The mechanism for rotating the ladle f 
unloading also is mounted directly on th: 
truck at one end of the car and is a new de 
sign. An electric motor drives through a 
pair of helical gears to a double worm gear 
reduction unit. This, in turn, transmits ro 
tary motion to the ladle through a simple de 
vice which permits simultaneous angular and 
parallel misalignment without disturbance to 
the mechanical connection between the driving 
and driven elements of the car. While there 
are no loose fits or excessive clearances, no 
binding or cramping action results between 
the elements, either while rotating in any 
position, or while in transit. The driving 
assembly is dust proof and all wearing parts 
are submerged in an oil bath. 

These cars are mounted on 4, 6, or 8-wheel 
trucks, depending upon the size of the car 
and the wheel loadings permissible. The 125- 
ton capacity cars are mounted on two 8-wheel 
trucks and, when carrying a charge of molten 
metal 20% in excess of rated capacity, due 
to wear in the refractory lining, they weigh, 
together with the charge, approximately 
529,000 Ibs. Trucks can be equipped with 
plain brass journal or anti-friction bearings. 
Air or hand brake equipment, or both, can 
be provided. 
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SESS J 


Philadelphia used to be two days from New 
York. Now steel makes it in two hours....... You 
can live in healthful suburbs yet work in the 
city, because your steel automobile makes 
minutes out of miles .... You can do business 
with the nation and the world -- instead of 
only a few neighbors -- because of steel ma- 
chinery and transport. Because it con- 
stantly conquers distance and discomforts, 
steel makes America the most compact and 
progressive continent in the world. 
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Because steel is so definitely part of our mod- 
ern life, we take it too much for granted. Do 
you realize that there are not scores, not hun- 
dreds but thousands of kinds of steel? Each 
has a certain purpose or product for which it 
is best suited. Here at Youngstown, when 
we receive an order for steel -- no matter how 
small nor how routine the use -- we will not 
begin that order until we are certain we have 
exactly the right steel for the purpose. 


THE. YOUNGSTOWN | HEE T .. 


STEEL 
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An Improved Vickers 
Hardness Tester 


Certain improvements in the Vickers Dia- 
mond Pyramid Hardness Tester (Amsler) are 
called attention to in a special announcement 
by Herman A. Holz, importer and dealer, 167 
E. 33rd St., New York. 

The machine is specially designed for 
highly accurate Vickers diamond pyramid 
hardness tests (136° 4-sided pyramid) and can 
be applied also to Brinell tests with balls of 
1, 2, 2% mm diameter. Maximum load: 62% 
kg. Maximum distance between indenter and 
specimen support plate: 12 in. Distance from 
indenter to machine frame: 6 in. Any load 
from 1% to 62% kg. can be applied, in % 
kg increments. 

The loading is effected by the direct appli- 
cation of dead weight, the most accurate 
method that can be devised. ‘There are no 
levers, knife edges, etc.; the accuracy of 
load application is thus invariable. 

The load is applied through an oil dash, 
contained in the hollow main-column of the 
machine; after a definite period, it is auto- 
matically lifted. The period of test-cycle is 
adjustable. The inertia of the mass (weights) 
is eliminated by special means, provided in 





the machine, so that a perfect method of load- 
ing the penetrator is assured. The upper end 
of the vertical rod, carrying the weights, is 
supported against a cam, rotated by a weight; 
the cam is automatically locked in its primary 
and ultimate positions. The driving weight, 
acting on this cam, is a ram, provided with 
valves, and this ram slides inside the hollow 
main column which acts as a cylinder, filled 
with oil. The period of test-cycle is adjusta- 
ble through the screw, shown at the right 
side of the base. The setting of the cam to 
its starting position is effected by pulling the 
large lever (shown at the right of the ma- 
chine top) down. Another pull on this lever 
releases the cam; the indenter with the load- 
ing weights slowly settles on the _ testpiece. 
Simultaneously, a counterweight in the dash 
pot slowly travels downward and, upon reach- 
ing a certain position, automatically causes 
the indenter and loading weights to travel up- 
ward again. The total travel of the indenter, 
in each direction, is only % in. 

As soon as the indenter is thus automati- 
cally lifted off, the indentation is ready for 
measurement. There is no need for lowering 
the testpiece, or for swinging the microscope 
into position. All such manipulations are 
eliminated. 

The microscope is provided with a cross-hair 
and with a micrometer drum, reading directly 
to 1/1000 mm. An illuminator is provided, to 
facilitate the readings. The microscope is 
mounted on a special support, attached to the 
machine, in such way that it can be readily 
moved through 90°, between two automatic 
stops. Both diagonals of a square impression 
can thus be conveniently measured; in work- 
ing with smal! balls as indenters, the round 
impressions can thus be measured across two 
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intersections of the diameter. Turning the 
testpiece is thus eliminated; the microscope 
is turned instead. At the right side of the 
to 1/1000 mm. An illuminator is provided to 
swivel base for making notes. 

A concrete base must be provided for sup- 
porting this machine (base: about 14 in. high; 
hole for travel of spindle: about 3.15 in. 
diam., 12.6 in. deep). Overall height of ma- 
chine, incl. such base (to be provided by 
user): 5 ft. 7 in. Weight: net about 450 
lbs., gross about 620 Ibs. 


Electric Pipe Preheater 


Development of a rapid and flexible elec- 
tric pre-heater for use on alloy pipes before 
welding is announced by the Detroit Electric 
Furnace Co., Detroit. Advantages claimed 
for the equipment are its speed of installa- 
tion, simplicity of operation, low maintenance 
cost, accurate temperature measurement and 
the fact that it can be used to pre-heat pipes 
befor welding and during the welding opera- 
tion without manual adjustment of the heating 
elements. Any temperature up to 600° F. can 
be maintained during the welding operation. 

“A special advantage,” according to C. 
M. Weinheimer, chief engineer, “‘is the pro- 
tection afiorded the welder during the weld 
and while the pre-heater is still operating. 
This is accomplished by the use of two in- 
sulating blankets which insulate the heating 
apparatus from the welder without incon- 
veniencing him at his work.” 

The equipment consists of an _ indicating 
pyrometer, two-heat switch and an arrange- 
ment of adjustable heating elements in a con- 
necting linkage which holds the heating ele- 
ments in direct contact with the pipe. As a 
result a temperature of 600° F. is reached in 
less than % hr. on a 6 in. carbon-moly pipe. 
Similar heating-up rates are possible on larger 
pipe sizes. The complete equipment is supplied 
in a special shipping container and includes 
two-heat switch, extra heating elements, in- 
sulating blankets, pyrometer and jumper cable. 
The equipment is designed for operation on 
any 220-volt power line, single phase. Heaters 
are arranged for heating a distance of ap- 
proximately 4 in. on either side of the weld 
to a temperature determined by the opera- 
tor. 

The Detroit Pipe Preheater has been de- 
signed as a supplement to the induction stress 
reliever which the company makes for use 
on high-temperature, high-pressure welded 
joints. Many features incorporated in its de 
sign were specifled by large pipe erectors 
specializing in the fabrication and erection of 
power plant piping. The apparatus is of 
course flameless, and being of low mass, it 
is rapid in its action, according to the mak- 
ers. It requires less than 30 kw for opera- 
tion and is designed in two sizes,. one for 
pipe sizee up to a maximum of 14 in. pipe, 
and a second to handle up to 24 in. pipe. 


Air-Operated Potentio- 
meter Controller 


The Taylor Instrument Companies, Roches- 
ter, N. Y., recently has placed on the market 
a new air-operated potentiometer controller to 
provide smooth, proportional valve action, and 
the potentiometer principle of temperature 
measurement. The controller utilizes an ad- 
justable, air-operated control mechanism which 
is employed in other instruments made by 
that firm. 

The temperature measuring system includes 
a recording and indicating potentiometer in 
which it is claimed that all functions affecting 
accuracy of temperature measurement are 
fully automatic, such as automatic reference— 
junction compensation; automatic, positive bal- 
ancing of the potentiometer circuit; and auto- 
matic current standardization. 

Principal parts of both mechanisms are 
interchangeable with many instruments now 
in service which are made by the firm. The 
control unit operates in conjunction with a 
diaphragm valve, also made by the Taylor 
company. In addition, other devices are 
available for precision valve action or pre- 
cision valve and compensation for charges 
in load. 





Stainless Steel Thermometer 
For Laboratory Use 


An entirely new type of laboratory ther- 
mometer, provided with a  dial-and-pointer 
scale encased in stainless steel, mounted on 
top of an 8-inch stainless steel stem, is being 
introduced by the Weston Electrical Instru- 
ment Corp., Newark, N. J. 

The unit is said to be the first dial-type 
thermometer with an all-metal temperature 
element sufficiently accurate for scientific use, 
The pointer is actuated by means of an in- 
ternally balanced double coil of thermostatic 
bimetal sealed in the lower 1% in. of the 
seamless stem. When the stem is immersed 
to a depth of 1% in. in a liquid (3 in. in gas or 
vapor), the dial reads temperature values ac- 
curately without the necessity for stem cor- 
rection. 

Accuracy of the unit is guaranteed to % 
of 1% over the entire scale. In practice, the 
location of the dial at the top of the stem, 
removed from the liquids or vapors under 
measurement, encourages a further increase 
in the accuracy with which readings are made. 





Dial markings are spaced for maxim m 
readability on the metal scale plate, and e 
not subjected to obliteration from the sc.u- 
tions under test, as is the case with stem 
gradations. The low temperature values e 
not obscured in dark-colored or viscous s° ‘\u- 
tions. 


The stem of the unit which encloses e 
temperature element is %-in. diameter hivh- 
strength seamless tubing of ‘18-8 Cr Ni 
alloy steel. It is extremely rugged and completcly 
corrosion-proof to all but a very few labora- 
tory reagents. Construction of the tempera- 
ture-sensitive coil is also inherently rugged 
and shock-proof. Reasonable overrange tem- 
peratures will not affect the accuracy of the 
unit. 


Initial models of the unit are being offered 
in the following scale ranges: 0-220 deg. F., 
50-300 deg. F., 50-500 deg. F., 0-100 deg. C., 
0-150 deg. C. Applications include tempera- 
ture measurements in educational and indus- 
trial research laboratories, in control labora- 
tories, hospitals and general scientific use. 


Laboratory Flask Heater 


The Harold E. Trent Co., N. 54th St., 
Philadelphia, is offering, essentially for labora- 
tory purposes, a flask heater, available in four 
sizes ranging from 5% in. to 9 in. in i. d. 
and from 6 in. to 9% in. deep. The principal 
characteristic is that they have little retained 
heat and that there is practically no thermal 
insulation. The heating element is suspended 
on the side of the pot and covered with a sheet 
metal casing. The inside casing is welded 
throughout to prevent leakage of spilled con- 
tents. Varying input of wattage is permitted 
by three-heat switches. These flask heaters 
are claimed suitable for maximum temperfa- 
tures up to 750 deg. F. 
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..are 30" thinner.. 200° stronger... they're 


VANADIUM STEEL 


uu can get a Crestoloy wrench into 
ght places where an ordinary wrench 

ould not go — because Crestoloys are 
0% thinner than ordinary wrenches. 
\ Crestoloy wrench will stand up in 
any service to which wrenches can be 
subjected—because it is 200% stronger 
‘han a wrench of the conventional type. 
such are the quality and reputation of 
the Crestoloy wrench that Crestoloys 
were [nek of the equipment of the Byrd 
Expedition to the South Pole and Cap- 
tain Stephens’ Stratosphere flight. 

All Crestoloy Wrenches are made of 
Chromium-Vanadium Steel, selected for 


Vanadi 





its high strength, toughness and resis- 
tance to fatigue. 

Metallurgists of the Vanadium 
Corporation of America will be glad to 
work with you in the selection or de- 
velopment of a steel that will enable 
you to build greater strength and de- 
pendability into your product. A re- 
quest for information or for metallur- 
gical assistance involves no obligation. 


VANADIUM CORPORATION 
OF AMERICA 
420 LEXINGTON AVENUE, NEW YORK, N. Y. 
Plants at Bridgeville, Pa., and Niagara Falls, N. Y. 
Research and Development Labs. at Bridgeville, Pa. 
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Crestoloy Wrenches are made by 
Crescent Tool Co., Jamestown, N. Y. 





FERRO ALLOYS 
of vanadium, silicon, chromium, 
and titanium, produced by the 
Vanadium Corporation of America, 
are used by steel makers in the 
production of high-quality steels. 








FOR STRENGTH * TOUGHNESS - DURABILITY 
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A Direct-Reading Brinell 
Machine 


For the first time in the history of testing 
machine development, the Brinell test has 
been made truly ‘“‘direct-reading’”’, says Her- 
man A. Holz, 167 E. 33rd St., New York, im- 
porter, in a special announcement. 

As soon as the testload is removed, the 
reflected image of the impression produced 
appears, greatly magnified, on a ground-glass 
screen, directly in front of the operator. 
Nothing has been done to change the Brinell 
test; it has only been made “‘direct-reading” 
for rapid, accurate, routine production test- 
ing. 





The testloads, adjustable within wide lim- 
its, are applied by carefully calibrated weights, 
in a novel manner: A given testload is ar- 
ranged by simply pushing in, or pulling out, 
certain bolts, clearly marked, so that the op- 
erator does not need to remove or add any 
weight discs. Errors in testloads are thus 
eliminated and much time is saved. 

The design was developed particularly from 
the viewpoint of their use in heat-treating 
shops. The holder is designed to take care 
of eccentric loading by long pieces, tested near 
one end. Two models are available: One for 
operation by hand, the other by electric motor. 
In the latter type, the loading and unloading 
of the test pressure are effected automatically, 
the test-cycles being adjustable to periods 
from 10 to 60 secs. 

Vickers tests by diamond pyramid can also 
be performed on these machines, using their 
smallest load of 120 kg. For this reason, the 
optical magnification can be changed from 
20X (for use with 10mm and 5mm balls) to 
80X (for use with Vickers diamond, 2% mm 
balls). 

The following testloads are provided: 120, 
187%, 250, 500, 750, 1000, 1500, 2000, 2500, 
3000 kg. The loads are applied gradually, 
through oil dashpot. 


Electrode for Welding with 
Small Transformer Welders 


A new mild steel arc welding electrode, de- 
signed particularly for use with small alter- 
nating current transformer type arc welders, 
which is said to simplify welding with this 
type of equipment and provide weld metal of 
high quality, is announced by The _ Lincoln 
Electric Co., Cleveland. The new electrode, 
designated “Transweld,” is the result of ex- 
tensive research by Lincoln engineers to de- 
velop a rod which would meet the special re- 
quirements of small a. c. transformer welders. 

“Transweld” has a very heavy extruded coat- 
ing and, unlike ordinary electrodes used with 
small alternating current welders, has a stable 
arc, easy to strike and hold. Because of its 
stable arc the electrode permits making welds 
in smooth, well-shaped beads. Another ad- 
vantage is in regard to slag removal. Slag is 
easily removed from Transweld deposits. 

Weld metal produced by the electrode pos- 
sesses a tensile strength of 75,000 to 85,000 
Ibs. per sq. in., yield point 60,000 to 68,000 
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Ibs. per sq. in., and ductility 20 to 30% elon- 
gation in 2 in. It is suitable for making all 
types of welds in flat, horizontal, vertical or 
overhead position. The electrode operates 
equally well with direct current of either 
straight or reversed polarity. It is made in 
three sizes: 3/32, \% and 5/32-in. The smaller 
size comes in 12-in. lengths, the other two in 
14-in. 


Small Wheelabrator Tablast 


A moderately priced, small size ‘‘Wheelabra- 
tor Tablast,”’ designed for cleaning small parts, 
is being marketed by The American Foundry 
Equipment Co., 555 South Byrkit St., 
Mishawaka, Ind, Certain types of castings, 
forgings, or stamped metal parts, are cleaned 
more satisfactorily on a table type blasting 
machine like this than in any other way. 
Fragile parts or pieces which would be 
scratched or injured in the tumbling process 
fall into this class. 

The new Tablast consists of a number of 
independent tables, the number and diameter 
of which can be varied. These tables are 
mounted on a spider which carries them di- 
rectly under the blast zone. A motor-driven 
steel disk contacts the tables, rotating them 
eight times to each foot of travel. All work 
being cleaned is ‘ully exposed to the blast, as 
the tables carrying the work turn constantly 
while in the blasting zone. The Wheelabra- 
tor unit throws abrasive by centrifugal force. 
Hair lines, cracks, and minute defects in 
products being cleaned are completely ex- 
posed, and the brilliant finish attained by 
Wheelabrating simplifies final inspection. 

The abrasive cycle is fully automatic. After 
abrasive is thrown from the wheel, it drops 
into a tapered hopper which feeds into the 
boot sections of an elevator. Elevator boots 
discharge by gravity into a rotary screen, 
where useless fines are removed. The clean 
abrasive then gravitates into a storage hopper 
and subsequently into the Wheelabrator, 
through a valved control. The abrasive is re- 
used until it is reduced to a metallic dust 
which is sucked out of the machine by the 
dust collector. A speed reducer on the table 
drive permits varying the speed of work 
through the blasting area and prevents the 
possibility of over and wunder-blasting. Any 
desired finish may be obtained by using the 
proper size shot or grit and adjusting the 
table speed for correct blast exposure. 

The cabinet is of heavy steel plate, amply 
reinforced. The front half of the cabinet is 
cut away so that the operator can load and 
unload outside of the blast area. The open- 
ing across the front of the cabinet is heavily 
baffled with rubber curtains to prevent loss 
of flying abrasive. Dust seals are provided 
throughout the machine. 


A Gas Drive Welder 


A “Junior Model’ 200-amp. “Gasoline En- 
gine Driven Arc Welder” is announced by The 
Hobart Brothers Co., Troy, Ohio, to meet the 
demand for a unit of smaller size and lighter 
weight than existing models. It is said to 
be very popular for installation on emergency 
service trucks and operators in the oil fields 
are using it for various purposes where the 
work factor involved does not call for the 
larger, 6-cylinder engine powered machines 
already offered by Hobart Brothers. 

It is a completely equipped, factory-built 
outfit on sturdy steel skids, with complete 
canopy enclosure with hinged side panels that 
fold up over the top and can be padlocked 
when closed. Equipment includes electric 
self-starter, battery ignition with generator, 
built-in fuel pump, air filter, fuel filter, varia- 
ble speed governor, sectional steel radiator, 
built-in fuel tank and other engine equipment 
as furnished with larger Hobart machines. 

The welding generator is provided with Ho- 
bart’s Exclusive Remote Control, Polarity 
Switch, Built-In Exciter, Dual Control and 
other features exactly the same as in larger 
outfits. (Meters are optional equipment 
on this model.) The outfit is exceptionally 
economical to operate in addition to being 
priced substantially lower than any other com- 
pletely factory-built equipment in its class. 


Forged Steel Stop Valve 


Clees Valve & Engineering Co., New York, 
announces a completely new line of stop 
valves for high pressure service. These valves 
are made from a single block of forged steel 
in sizes from 2% to 8 in., and for pressures 
up to 2,500 Ibs. per sq. in. They can be fur- 
nished with flanged ends or with ends pre- 
pared for any type of welding. They are also 
made in both angle and offset types and are 
produced in conformity with A. S. M. E, 
specifications. 

An unusual feature of the off-set valve, 
which is of the unidirectional type, is that 
its pressure drop approaches that of a gate 
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valve and is considerably less than the dr 
in other types. A special internal by-pa 
is provided, which is a desirable feature 
the larger valves when used in high pressu 
service, 

The bodies, flanges, and bonnets are all ha: 
mer forged from chrome-molybdenum stev|, 
all seats are Stellite faced, bolting is of class 
“Cc” A, S. T. M. steel and the trim is of 
stainless steel.. 


New Recording Chart Ink 


A new recording chart ink has been cc: 
veloped by the Permochart Co., Pittsburgh, 
after more than six months of laboratory re- 
search, especialiy for use on the renewable 
permanent recording charts manufactured by 
this company. Tests of the new ink are re- 
ported to have proven its superiority to ordi- 
nary recording ink for this purpose, in sev- 
eral important respects. 

Every plant engineer knows the inconven- 
ience caused by ink that clogs the pen and 
refuses to flow, the damage done by ink that 
floods and smudges the chart, the inaccuracy 
of ink lines that spread and “feather,’’ the ex- 
asperation of having to refill pens that have 
gone dry during the course of a test or check 
run. Advantages claimed for the new chart 
ink are that it starts flowing instantly and 
easily but does not flood; that it will not cake 
on the pens even if they run dry and are left 
so for several days; that it dries quickly and 
does not smudge or spread. Records of 50 
hrs. duration or more have been made from 
one filling of the pen. 

Permochart Recording Chart Ink is made 
in three colors: Purple, red and green, the 
first being recommended by the manufacturer 
as giving the best contrast with the natural 
color of the Permochart. It is available in 2 
and §8-oz. bottles. The smooth, hard, non- 
absorbing surface of the Permochart, accord- 
ing to the manufacturer, provides a perfect 
writing surface for the pen, from which the 
new ink flows in a uniformly sharp, clear line, 
insuring easy and accurate readings. Damage 
from pen penetration, to which paper charts 
used with ordinary inks are subject, is said 
to be entirely eliminated. 
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Cutter Biade and Lock 


A new method of locking adjustable, in- 
serted blades in milling cutter heads will be of 
interest to all users of single and multiple 
blade cutting tools, including boring bars, bor- 
ing heads and reamers. The locking member, 
positioned in a shouldered recess adjacent to 
the blade slot, fits the serrated blade and locks 
it securely. Blade and lock are _ inserted 
lengthwise. 

One of the chief advantages claimed for this 
blade design is the facility of adjustment. 
There are no wedges to drift out or upset. 





A tap on the rear of the blade releases it in- 
stantly and it can be set out the required dis- 
tance. A single blade may be removed and 
replaced without loosening or removing any 
ther blades in the cutter head. This ‘is due 
to the freedom of the blade in the slot prior 

Gair-Locking. Another advantage claimed 

rigidity. The blades may be set at the 
rrect angle and rake to obtain solid tooth 
utting action, approaching as closely as me- 
anically possible the condition of a_ solid 
utter. 

The Gair-Lock unit is said to prevent blade 
hifting or tilting, permits more blades pet 
liameter, affords greater chip clearance, elim- 
nates serrating of cutter body, makes special 
iddies for tungsten carbide blades unnecessary. 
(his blade and lock, marketed under the trade 
ame “Gair-Lock,” are the products of the 
Gairing Tool Co., Detroit, Mich. 


Portable Travelling Oven 
Temperature Recorder 


A new portable recording thermometer for 
use in travelling baking ovens, finishing ovens, 
enameling ovens, etc., has been developed by The 
Bristol Co., Waterbury, Conn. The _ instru- 

ent passes through the oven on the conveyor 
with the “work”? and gives a continuous record 

f the temperatures to which the heated pro- 
duct is subjected as it passes through the oven. 





These thermometers are especially useful in 
large enameling ovens in plants where electric 
and gas heaters, and ice refrigerators are manu- 
factured. They are also extensively used in 
ovens for treating the finish on automobile 
bodies. In this type of work they are valuable 
in maintaining the proper temperature for the 
color of the finish desired. 

Bristol’s portable recording thermometers are 
light in weight. They are compact and self- 
contained. They record on an 8 in. round chart 
for 24 hr. or 7 day clock rotation. 
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Built by the W. S. Rockwell Co., New York City, this gas-fired, conveyor-type furnace for coil 
brass work, is insulated with Armstrong’s EF-22 Insulating Fire Brick for increased efficiency. 


RMSTRONG’S Insulating 
Fire Brick are the choice of 
leading furnace builders and 
plant supervisors because these 
efficient brick have proved that 
they meet all the requirements 
for efficient service. Their use 
permits thinner furnace walls 
and consequent larger hearth 
area. Their light weight makes 
them ideal for arch work. And 
because of their low heat capac- 
ity, these insulating fire brick 
permit the furnace to come to 
temperature more quickly. 

For engineers wishing to make 
open specifications for high tem- 
perature insulation, Armstrong 
will gladly furnish complete 
specifications outlining the stand- 
ards required for the different 
physical characteristics with per- 


missible tolerances. Write today 
for print showing Armstrong’s 
105 Flat Arch Construction for 
roofs and hanging walls. Arm- 
strong Cork Products Company, 
Building Materials Divi- 
sion, 982 Concord Street, 
Lancaster, Pennsylvania. 








IMPORTANT FEATURES 


Ample insulating value 

High crushing strength 

. Accurate sizing 

. High spalling resistance 

High salvage value 

. Complete line for wide temperature 

range 

. Ability to withstand handling in 

shipping and installing 

. Special shapes of all types and sizes 

. Easily cut on the job 

. Stocks available in principal cities 

. Laying cements with same physical 
characteristics as brick 

2. Complete line of refractory facing 

cements 
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HIGH TEMPERATURE INSULATION 


INSULATING FIRE BRICK 
PLASTIC CEMENTS - 


HIGH TEMPERATURE BLOCK 
DIATOMACEOUS EARTHS 





MA 71 





re 





Book Reviews 


STRENGTH OF MATERIALS. 3rd 
Edition. A. P. Poorman 


McGraw-Hill Book Co., New York, 1937. Cloth, 6 x 9 in., 314 
pages. Price $3.00. 


It is something of a mystery how a professor (the author is at 
Purdue Univ.) can exist in so closed a compartment as to be in- 
sensible to advances in other lines than his own. This book is 
confined to calculations of stress in structures under static loading, 
though the title would not indicate that it is so confined, and it 
is an undergraduate text book, hence one can hardly expect it to 
be a metallurgical treatise. Still, doesn’t the C. E. as well as the 
M. E. need to know anything about repeated stress? One short 
paragraph mentions that there is such a thing as a fatigue failure 
and says that under repetitive stress the working stress must be 
less than the endurance limit—and that’s all. We can’t find any 
discussion of notches or stress concentration. 

The preface says that on account of the great increase in use 
of welding, two articles on welded joints have been added. The 
information in the 3 or 4 pages dealing with welds is certainly 
very sketchy. It is stated that “the welding rod should always be 
of the same composition as the plates to be welded,” which will be 
news to lots of people. 

There is very little metallurgy in the book, which is fortunate, 
for here are some examples under cast iron. ‘Small iron castings 
may be made malleable and increased in tensile strength by 
annealing in contact with decarbonizing material. The addition of 
nickel increases the tensile strength enormously. An amount as 
small as 2 per cent will more than double the tensile strength.” 
Also “Steel is malleable, ductile, easily welded, and in the harder 

rades may be tempered,” with no comment as to relation of car- 
a content to weldability. 

But the prize section metatlurgically is Table II for “average 
values” in which cast iron is still given at 20,000 lbs. per sq. in. 
tensile with no indication that anything better can be had, unless 
the reader recalls the comment on nickel already cited. Accord- 
ing to the table, the average tensile strength for ‘tempered steel” 
is as follows: 


NN REN OD SEPT ET OSE TS LECT 120,000 
POE CE atc ails nn 0.3.66 Kas vine eek hab é-6uue 150,000 
ee Me ac. give Oa Maedche Wo t0 ime s 160,000 
Chirnmns WARE... vcae 6 t06e bbw es recente 240,000 


How one can get “averages” for different steels drawn at dif- 
ferent temperatures is beyond us and the psychology of a pro- 
fessor who will put in such a table without consulting a metal- 
lurgical colleague who might save him from making bulls, is still 
further outside our ken. —H. W. GILLETT. 


SINTERED CARBIDE TOOLS 
IN THE SHOP (Harimetalle in der Werkstatt) 


F. W. Leier 


Julius Springer Verlag, Berlin, 1937. Paper, 6x9 in., 51 pages. 
Price 2 RM. 


This little volume is No. 62 in H. Haake’s Werkstattbiicher 
series. It is a condensed discussion of the mounting, brazing, 
grinding and use of the various German makes (Krupp’s Widia, 
Deutsche Edelstahlwerke’s Titamt, and Bohler’s Béhlerit) of sin- 
tered carbide tips for cutting tools. The dimensions of the tips 
supplied from stock, details of copper brazing and precautions in 
grinding, recommended tool angles and speeds and feeds are given. 
While only German tools are discussed, the American user of 


sintered carbide tools will find much of interest in small compass. 
—H. W. GILLETT. 
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SINTERED CARBIDE TOOLS (Hat- 


metallwerkzeuge ) 
Verlag Chemie, Berlin, 1937. Cloth, 6% x 8% in., 235 pages. 


Price 13.50 RM. 
Cc. Agte & K. Becker 


The first edition, published in 1935 under Becker's authorship, 
has been enlarged by 20 pages, especially in regard to cutting of 
non-metals. Literature references are increased from 133 to 160. 
The types of sintered carbides on the German market seem to have 
simmered down from a much larger variety of grades to three 
types, each made by three firms, with mixtures of tungsten carbide 
and titanium carbide replacing the former type without titanium 
carbide, for the most severe service. The book has apparently been 
revised chiefly to drop data previously given for older grades not 
now made and to include data on the type containing some 16% 
titanium carbide. This standardization allows discussion of tool 
shapes, speeds and feeds of each of the three types for use on 
various materials without having to cite the maker's instructions 
for many brands. 

The book should be of interest to those making tools with car- 
bide tips since many examples for a great variety of uses are 
described and pictured. The authors are scornful of the similar 
American products and blow the trumpet about the superiority of 
the German products. One may doubt the authors’ knowledge of 
the behavior of present-day American tools in service, since they 
state that by virtue of the patent monopoly only the German prod- 
ucts can be sold in Germany. At any rate, the products are not so 
different but that the interested American reader can gain some 
information from the book.—H. W. GIL.etr. 


RECOLLECTIONS AND 
REFLECTIONS 


Sir J. J. Thomson 


University Press, Cambridge (Macmillan Co., New York), 1937. 
Cloth, 6% x 9% in., 450 pages. Price $4.00. 


Related to metallurgy only insofar as electron physics may be 
considered as a peculiarly lofty “science of metals,” this altogether 
delightful autobiography should nevertheless appeal to many metal- 
lurgists. It is a readable chronicle of developments in electron 
physics from ‘way back up to the present time, as well as an 
engagingly written record of an interesting life and personality. 

The author, sometime president of the Royal Society and now 
Master of Trinity College, Cambridge, is best known for his “‘dis- 
covery” of the electron—specifically for his very careful demonstra- 
tion that the charge: mass quotient of “cathode ray particles’ was 
identical with that of the carriers of thermally emitted ‘negative 
electricity,’ and further, that the particles or carriers are all of 
the same mass and electric charge, from whatever kind of atom 
they be derived. These universal and equal subdivisions of the 
atom Thomson called ‘‘corpuscles’—the name “electrons” was 
given to them later, by others. The personal and physical back- 
ground of this and other classic research studies (in which metals 
were invariably involved) are given in objective fashion, and so 
clearly that even the most highbrow phases will be comprehensible 
to the average technical reader. In addition, the book is replete 
with personal anecdotes about scientific figures whom Thomson 
knew and about others who were legend at Cambridge and else- 
where. His impressions of America gained from visits here are 
included and there is -even an interesting chapter on psychical 
research (with a discussion of the “divining rod’’ by which under- 
ground water and metals could supposedly be ‘‘discovered” in the 
absence of physical manifestations on the surface). 

No attempt is made by the author, who is no “popular scientist,” 
to link the “pure scientific’ research he describes with its prac- 
tical consequences, but the reader will lay down the book with 
an ungrudging (and possibly new) respect for the industrial and 
social value of physical research. For one of the outcomes of the 
experiments of Thomson and his contemporaries has been the 
science of electronics—and heed we say more?—-Frep P. PETERS. 


MINES REGISTER. 1937 EDITION 


Atlas Publishing Co., Inc., New York. Cloth, 644 x 9% in., 1340 
pages. Price $25. 


This volume is the successor to the Mines Handbook which was 
published the last time in 1931. The numerous changes which 
have taken place among metal mining companies in such countries 
as Canada, Mexico, South America and in the United States are 
listed in the 1937 edition of this book. 

Some of the new features include: Description of some of the 
leading non-ferrous metal mining companies; an enlarged statistical 
section on non-ferrous metals; a list of consulting and mining 
engineers, superintendents, and so on.—E. F. Cone. 
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MODERN REFRACTORY 
PRACTICE. 2nd Edition 


Harbison-Walker Refractories Co., Pittsburgh, Pa., 1937. Cloth, 
8x11 in., 295 pages. Price $2.50. 


The first edition of Modern Refractories Practice published in 
1929 is well known to the entire refractories industry and to most 
users of refractories. The first edition contained only 178 pages 
whereas the second contains 295. 

The first 106 pages of the book are devoted largely to descrip- 
tions and uses of various products of the Harbison-Walker Re- 
fractories Co. The information is not sales propaganda, and can 
be interpreted as authentic data on the class of refractories dis- 
cussed regardless of the manufacturer. This section discusses fire- 
clay, high-alumina, silica, magnesite, chrome and forsterite refrac- 
tories, mortar materials and ramming mixtures, acid-proof brick 
and tile, and insulating materials. 

Pages 107 to 154 are devoted to application of refractory prod- 
ucts in furnace construction. Among the applications discussed 
are: Blast-furnace linings; blast-furnace stoves; boiler settings; by- 
product coke ovens, ceramic kilns; copper smelting, converting, and 
refining furnaces; electric furnaces; gas plants; glass furnaces; heat- 
ing furnaces; incinerators; lead smelting and refining furnaces; 
lime kilns; malleable iron furnaces; oil refineries; open-hearth steel 
furnaces; soaking pits; refractories in the paper industry; cement 
kilns; roasters; sodium silicate furnaces; and zinc distilling and 
oxide furnaces. 

A section of 18 pages is devoted to selection and uses of re- 
fractories; 26 pages to refractories and their properties; 5 to a 
glossary; 3 to minerals and rocks; and 66 pages to general in- 
formation, conversion factors, and tables, and formulas and tables 
useful in calculating brickwork and brick combinations for circles 
and arches. 

\ll those familiar with the first edition will want a copy of the 
new and improved second edition. To those not acquainted with 
the older edition, the new one is highly recommended.—JouHNn D. 
SULLIVAN. 


ELECTROPLATING TECHNIQUE 


(© alvanotechnik ) H. Krause 


\:.x Janecke Verlag, Leipzig, 1937. Paper, 6x 8%, in., 275 pages. 
P: ce 5.40 RM. 


(his new edition of a standard German work contains its usual 
ac ount of the various baths and corresponding plating conditions 
f: deposition of Ni, Co, Cr, Fe, Zn, Cd, Sn, Pb, Cu, Ag, Au, 
P. Pd, Rh, As, Sb, and brass. A few pages are devoted to anodic 
tr-atment of Al and the coloration of metal surfaces. Recipes 
{+ bright Ni are given and several methods for preparing Al to 
b. plated, among them that of Work, are included. The new 
raterial is chiefly confined to these few topics. The Tainton 
process for Zn-plating wire is mentioned but neither this nor 
h gh production plating in general is thoroughly dealt with. There 
is practically nothing about modern equipment, though its discus- 
sion would be in order in a book with this title. Electrorefining 
is not included. 

Some discussion of the principles involved is given, but on the 
whole the author is not greatly concerned with why the various 
bath ingredients are used, and is satisfied to list various baths that 
are used, as well as many from patent literature, without clearl 
indicating which is preferable. However, it is not solely a book 
of recipes and is a useful reference book. A plater who can read 
German and does not have a previous edition will find it worth 
its price. The few illustrations are neither very attractive nor 
very informative, and a book that will be used primarily as a ref- 
erence text deserves a more lasting binding than paper. The 
previous edition was available in linen for an extra R.M. The 
announcement does not state whether this is the case with the 
present edition —H. W. GILLETT. 


INDUSTRIAL ELECTRIC HEAT- 
ING, PART 2, PRINCIPLES. 


(Industrielle Elektrowarme, Teil 2, Grundfragen der 
Elektrowarmetechnik ) 


2d Printing 
K. Mertens 


Wirtschaftsgruppe Elektrizitatsversorgung, Berlin, 1937. Paper, 
6x8, in., 62 pages. Price 1 RM. 


Methods for calculation of the power required in heating 
processes, from data for specific heat, radiation losses and the 
other factors involved, and for figuring resistors, are given, with 
examples worked out. It would be of interest to a designer of 
furnaces—H. W. GILtetr. 
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PRINCIPLES OF POWDER METAL- 


LURGY 
W. D. Jones 


Longmans Green & Company, New York, 1937. Cloth, 534 x 8% 
in., 199 pages. Price $5.00. 


The author, lecturer in metallurgy at Sir John Cass Technical 
Institute, is interested in finding out just why metal particles 
stick together in the sintering processes of powder metallurgy, how 
far it is possible to go toward eliminating porosity, what governs 
the properties of the compacted mass, and what sort of metal 
powders are best fitted for use. The industrial processes of mak- 
ing carbide tools and porous bearings are discussed briefly to 
show how the fundamental facts and theories he has previously 
set forth ate borne out in practice. The author is far less inter- 
ested in the alarm clock as a clock than he is in taking it apart 
to see what makes it tick. The result is a book of far greater 
interest and value than most writers dealing with such a topic 
would produce. 

The phenomena of sintering, of packing, of adsorption of gas 
or anything else that satisfies the surface atomic forces, of grain 
growth across contiguous surfaces, and other related phenomena 
intrigue Jones and his interest is transmitted to the reader. Those 
interested in bearing seizure, welding fluxes, and many other points 
not directly concerned with powder metallurgy, will find ample to 
justify careful reading even though they may not care a whit about 
the actual subject of the book. The discussion of carbonyl iron 
is particularly interesting. 

The bulk of the data and observations are taken from German 
and Russian publications. The conclusions the original authors 
drew from their own data are frequently vigorously refuted by 
Jones, who describes the experimental technique of the original 
author in enough detail to make the results intelligible and to 
show how they fit in with, or refute, various theories which may 
not have been at all in the minds of the experimenters or brought 
into their discussions. Jones pays as much attention to refuting 
ideas that have been advanced which he doesn’t think hold 
water as to setting forth those he thinks correct. Besides making 
available in compact form the results of much work that is diff- 
cult of access, his interpretation of it and his fitting it into the 
general picture make the treatment of far greater value than any 
less well-considered compilation could be. In the preface he states 
that the great majority of published accounts rest upon theoretically 
unsound foundations, and conflict among themselves in confusing 
fashion. His treatment reminds the reviewer of some of the clari- 
fying reviews of topics in physical chemistry that Professor Ban- 
croft used to write. 

The book is worth having and worth studying —H. W. GILLetr. 


INTRODUCTION TO FERROMAG- 
NETISM 
Francis Bitter 


McGraw-Hill Book Co., New York, 1937. Cloth, 644 x9Y% in., 
314 pages. Price $4.00. 


No apology should be necessary for recommending a book on 
ferromagnetism to metallurgists, even a book in which the major 
emphasis is on mathematical physics. Metallurgy has from its 
beginnings received aid from other sciences. Possibly second only 
to the subject of crystal structure, ferromagnetism provides the 
possibility of the application of deductive reasoning toward a 
better understanding of many metallurgical problems. That the 
reasoning is quantitative, and hence mathematical, increases its 
value, but diminishes the number of metallurgists who can use it. 
The book presupposes a good working knowledge of modern 
mathematical physics, though enough of the elements are given to 
refresh one’s memory. There is a brief summary of the pertinent 
parts of metallurgy and crystal structure. Metallurgists in general 
will enjoy a short section prepared by W. C. Elmore on the use 
of magnetic powders and the structures revealed by their use. 
There is an excellent long chapter by T. D. Yensen on the prepa- 
ration of magnetic materials and their ordinary properties. 

The theoretical part, which occupies the major portion of the 
book, develops the Weiss theory along modern lines. Little space 
is given to theories which have failed or have been supplanted. 
Special emphasis is given to the directional properties of single 
crystals of pure ferromagnetic metals. There is little mention 
of alloys, and the manner in which permeabilities and Curie points 
can be changed by alloying. 

An appendix on Cooperative Phenomena by F. Zwieky presents 
an unusually readable account of the theory of “secondary struc- 
tures” or “mosaic structure’ which is associated with his name. 
Zwieky has apparently retreated to the position that his type of 
secondary structures are “tentative suggestions.” 

The book presents the modern theorem of ferromagnetism in 
as readable a manner as the subject will permit. Copious foot- 
notes give reference to the original papers—H. W. RussE t. 
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Sampling and Testing of a Gold-Scheelite Placer Deposit in 
the Mojave Desert, Kern and San Bernardino Counties, Calif. 
H. W. C. PrommeL. U. S. Bur. Mines, Information Circ. No. 
6960, Sept. 1937, 18 pp. The sample mill was designed so that 


it could be converted quickly into a pilot mill of 100 cu. yds./day 
capacity. After scrubbing and screening, +2 in. material was run 
to a sorting table; the +-%, —2 in. went to bull jigs for scheelite 


concentration; the deslimed fines were fed directly to Bendalari 
jigs or the —l4% in. went to the jigs over a shaking rubber riffle. 
Slimes passed over riffles, blankets, or amalgam plates. In the 
Bendalari jigs, the coarse scheelite concentrated on the jig bed, 
tails passed to the bull jigs, and the fine black sand, Au, and 
scheelite concentrates passed the screen into the hutch and thence 
into a centrifugal separator. These concentrates, plus those from 
the rubber riffle and sorting table, contain all the Au and some 
of the scheelite. Au was amalgamated. AHE (1) 


Modern Ore Prospecting Methods (Moderna malmletnings- 
metoder) KARL SUNDBERG. Jernkontorets Ann., Vol. 121, July 
1937, pp. 455-528. Discusses the various prospecting methods 
developed in recent years. The 2 most important are aerial pho- 
tography and geochemical methods. The latter is based on the 
statistical distribution and association of various elements with 
other genetically related elements, and has been employed exten- 
sively in Russia. The standard geophysical methods are also 
reviewed. HCD (1) 


The Seal Harbor Mill. A. G. RoaAcH. Trams. Can. Inst. Min- 
ing Met., Vol., 40 (in Can. Mining Met. Bull. No. 302, June 
1937), pp. 263-277. The flow sheet is given and described by 
steps. Coarse Au is removed by jigging to give a concentrate con- 
taining 20 oz. Au/ton (ore 0.114 oz. Au). This concentrate is 
barrel amalgamated. Jig tailings are cyanided. Grinding is in 
cyanide which recovers about 12% of the Au. Reagent consump- 
tion is CaO 1.75, KCN 0.26, Zn 0.025, Pb (NOs). 0.005, Hg 
0.0027 and rods 2.9 lbs./ton of ore milled. Costs are $0.6403/ton. 

AHE (1) 

A Revival of Lead Mining at Halkyn, North Wales. J. B. 
RICHARDSON. Bull. Inst. Mining Met. No. 395, Aug. 1937, pp. 
7-21. Discussion. See Metals and Alloys, Vol. 8, Aug. 1937, 
p. MA 474L/3. AHE (1) 


Radium from the Canadian Arctic. MARCEL POCHON (Eldo- 
rado Gold Mines, Ont.) Eng. Mining J]., Vol. 138, Sept. 1937, 
pp. 39-41. The Eldorado Gold Mines produce 314% g. Ra per 
month at the Ontario refinery from pitchblende-Ag concentrate 
shipped from Great Bear Lake. WHB (1) 


Gold in Nova Scotia. J. P. Messervey. Trans. Can. Inst. 
Mining Met., Vol. 40 (in Can. Mining Met. Bull. No. 302, June 
1937), pp. 251-257. Methods of milling are discussed and advan- 
tages and disadvantages of various procedures listed. AHE (1) 





Sampling and Estimation of Ore Reserves at the Hollinger. 
A. S. Ross. Trans. Can. Inst. Mining Met., Vol. 40 (in Can. 
Mining. Met. Bull. No. 303, July 1937), pp. 363-375. Descriptive. 

AHE (1) 

The Work of the Bureau of Mines in Relation to the Metal 
Mining Industry. JOHN WELLINGTON FINCH (U. S. Bur. Mines) 
Mining Congr. J., Vol. 23, Sept. 1937, pp. 52-55, 63. New 
methods have been developed for separation of gases of different 
densities by means of diffusion methods. This provides mechanical 
means for separating gases in a manner as simple as that of 
separating mineral particles by gravity methods. A new treatment 
of chromite ore is being developed. The ore is treated with Cl, 
gas and the resulting Cr chloride is then reduced with H, Flota- 
tion units are now being built for the treatment of scheelite slurries 
and for separation of talc and magnesite. Mn of 99.85% purity 
has been produced by electrolysis of solutions made from low- 
grade Mn ores. Electrolytic processes for recovering Cr from low- 
grade Cr ores, for production of Mg from magnesite and Al and 
potash from alunites are also under investigation. An entirely new 
class of permanent magnets made from very finely divided Fe and 
Co promises to be of considerable commercial importance in mag- 
netic ore concentration. BHS (1) 
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JOHN ATTWOOD, SECTION EDITOR 


la. Crushing, Grinding 
& Plant Handling 


Splitting the Minus-200 with the Superpanner and Infrasizer. 
H. E. T. HULTAIN. Trans. Can. Inst. Mining Met., Vol. 40 (in 
Can. Mining Met. Bull. No. 301, May 1937), pp. 229-240 
Descriptive. The superpanner is a 30 x 10 in. pan of Al to 
which is firmly cemented a special linoleum, the pan bent with a 
gradually decreasing radius of curvature and mounted in a mecha- 
nism which permits the following adjustments to be made quickly 
while in operation: slope, intensity of end bump, length of stroke 
accompanying end bump, no. of strokes/min., amplitude of side 
shake separately for each side of pan, no. of oscillations/min., 
amt. of wash water and depth of pool in rear of pan. The end 
bump tends to move forward the mass of sand on the pan while 
the wash water and side motion tend to wash the surface particles 
to the lower end. The heavy concentrates come to the surface and 
to a fine tip where they can be removed with a pipette. Excess 
water and tailings are removed by continuous suction through a 
tube at the lower end. Three types of results are obtainable: (1) 
Recovery of very minute amounts of concentrate, (2) recovery of 
larger amounts of clean concentrates freed from small amounts of 
tellurides, Au, etc., and (3) recovery of clean tailings. Sizes 
treated are 65 mesh to 14 or smaller for certain materials. The 
infrasizer makes any no. of splits below 200 mesh and handles 
large amounts of material. Air carrying the particles impinges on 
a ball at the lower end of a sorting column and passes in a thin 
high velocity stream between the ball (continually rotating and 
wabbling) and its seat; this breaks up aggregates. Above the 
ball, the material slides down the sides of a conical sorting column 
and is continually scrubbed by the jets of air from around the 
ball. There is no uniform flow, but turbulence throughout the 
full length of the column. Effective sizing has been carried out 


down to —5# in a series of columns of varying diameter (V2). 
Two installations now in use are described and illustrated. 
AHE (la) 


ic. Flotation 


Floods Versus Fluorspar—Producers in Illinois and Kentucky 
Striving to Make up Tonnage Lost During the Past Spring. H. 
C. CHELLSON. Eng. Mining J., Vol. 138, July 1937, pp. 331- 
336. Losses due to the flood of Jan. and Feb. 1937 are pointed 
out. Flowsheets are shown for: the Rosiclare Lead & Fluorspar 
Co., for fluorspar flotation at the mill of the Aluminum Ore Co. 
for making artificial cryolite and for the Victory Fluorspar Co., 
which makes a fluxing grade of fluorspar for the steel industry. 

WHB (lic) 


le. Amalgamation, Cyani- 
dation & Leaching 


Gold Extraction in the Rand. LEONARD ANDREWS. Engineer- 
ing, Vol. 143, June 11, 1937, pp. 657-659. Describes present-day 
extraction methods of low-grade ores. The average yield over the 
entire Rand workings from 1933 to 1935 was about 0.263 oz./short 
ton. Cyanidation methods have superseded the old Hg method of 
extraction. In the all-sliming process the sand is reground fine 
enough so that it can be included with the slime, no separate treat- 
ment then being required. This process is described in detail. 
The sand and slime method, the most general method used, is also 
described. Gives diagrams and photographs, LFM (le) 


Gold Road Cyanide Plant Modern and Efficient. JoHN B. 
Hutt. (Staff) Eng. Mining J., Vol. 138, Oct. 1937, pp. 50-52. 
The U. S. Smelting Company's 300-ton mill near Oatman, Ariz., 
has all equipment interlocked electrically. The layout is compact 
and parts accessible. The flow-sheet is shown. WHB (ie) 
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Modern Sintering. Engineer of India, Vol. 5, June 1937, pp. 
42-43. Description of some notable new Dwight-Lloyd plants in 
Great Britain and South Africa. APS (2) 


2a. Non-Ferrous 


Notes on Some Causes of Inefficiency in Converter Practice. 
H.R. Potts. Bull. Inst. Mining Met., No. 394, July 1937, 7 pp. 
(Theoretical O. required X 100)/(actual O. supplied) = % 0: 
eficiency. Good practice shows 65 to more than 70% O; efh- 
ciency; bad, as low as 35%. Direct causes of low air efficiency 
are (1) losses from mains and receivers, (2) local external air 
losses on converters, and (3) internal air losses (escape between 
shell and lining or passage between magnetite lining and a false 
kin of magnetite). Indirect causes are (a) condition of lining, 

) number of tuyéres open, (c) diameter of punch rods, (d) 

e of converter muuth, (e) siliceous flux, (f) temperature of 

h, (g) depth of bath, (h) engine control. AHE (2a) 


Vapor Pressure and Thermodynamic Properties of Ammonium 
iiphites. Hitary W. Str. Cram. U. S. Bur. Mines, Rept. of 
vestigations No. 3339, May 1937, pp. 19-29. The equilibria in 
> solid and gaseous phases of the system NH;-SO.-H:O were 
vestigated. There are 4 crystalline compounds: (NH,):SOs, 
NH,4)2SO3.H:0, NHs«HSOs, and (NH,)2S:0;. Quantitative data 
re derived from the literature and from vapor pressure measure- 
‘nts for the following equilibria: (1) (NH«)2S:0; = 2NHs + 
O. + HO; (2) 2 NH.HSO; = (NH, )2S:0s +- H:0; (3) 
NH, ) 2820s = (NH,)2SOs; + SO:; (4) (NH,):SO;.H,O = 
NH,)2SO; + H:O. These results show that use of NHs in dust 
ttling and S recovery will be practical only at fairly low tem- 
‘ratures. Best results are obtained in dust settling when the 
nditions most favorable for the formation of the bisulfite are 
iintained; this means that the temperature should be less than 
and the gas should be kept saturated with H:O vapor. Oxi- 
tion to sulfate and trithionate may be prevented in a large 
gree by eliminating excess moisture. It is theoretically possible 
work a cyclic process for recovering SO, from (NH«)2S:Os, 

vhich involves simply a control of temperature and pressure. 
AHE (2a) 


Review of German Zinc Production (Blick in die Deutsche 
Zinkgewinnung) FREITAG. Oberflachentech., Vol. 14, Sept. 7, 
1937, p. 175. Present Zn production in the world and in Ger- 
nany, and the most-used production methods are reviewed. Dis- 
usses achievement of self-sufficiency by reopening abandoned Zn 
mines and using electrolytic production methods. Ha (2a) 


Formation of Aluminum Carbide during Electrolysis of 
Alumina in Cryolite. Yu. V. Bammakov, V. P. MASHoveTs & 
I.G. Kir. Legkie Metal., Vol. 6, Jan. 1937, pp. 22-28. In Rus- 
sian. Original research. The e.m.f. of the Al NasAIF, + 15% 
Al:O;/C cell is 0.82 volt at 1000° C. and 0.56 volt at 1100° C. 
The formation of AlsC, during electrolysis of alumina is caused 
by an electro-chemical reaction. HWR (2a) 


Electro-thermal Production of Magnesium-aluminum-silicon 
Alloys. YA. K. BERENT. Legkie Metal., Vol. 6, Feb. 1937, pp. 
18-24. In Russian. Original research. Mixtures of C, MgO, 
Al:O;, and SiO. were heated to 1200°-1900° C. in a graphite 
crucible. An alloy containing 3-5% Mg, 49-53% Al, and 38-40% 
Si was obtained. The reduction of MgO began at 1600° C. and 
proceeded rapidly at 1800° C. HWR (2a) 


Continuous Reduction of Zinc Minerals in Vertical Crucibles 
and the Refining of Zinc by Fractional Distillation (La Réduction 
continue de Zinc en Creusets Verticaux et le Raffinage du Zinc 
par Distillation Fractionnée) E. Prost (Univ. of Liége) Rev. 
Universelle Mines, Vol. 13, Sept. 1937, pp. 380-390. Review. 
Present refining and distillation processes, apparatus and installa- 
tions are described. Ha (2a) 
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Sulphur Dioxide Recovery at Trail. A General Picture of 
the Development and Installation of the Sulphur Dioxide Plants 
of the Consolidated Mining and Smelting Company of Canada, 
Limited, at Trail, B. C. R. Lepsozk & W. S. KIRKPATRICK. 
Trans. Can. Inst. Mining Met., Vol. 40 (in Can. Mining Met. 
Bull. No. 304, Aug. 1937), pp. 399-404. Descriptive. 50-60% 
of total S in gases is removed as 450 tons H:SO, and 45 tons 
S/day. By flash roasting the Zn concentrate, an 8% SO, gas, 
suitable for H:SO, manufacture, is obtained. SO, is hadebea 
from lower-grade gases with aqueous NHs; to give (NH,):SO; or, 
with continued SO, passage, to NH,HSO;. Gas concentration 1s 
reduced to 0.1% SO: The resulting solution contains 5-6 lbs. 
SO:/gal. of solution. SO, is recovered by H2SO, treatment, and 
(NH,)2SO, crystallized for market, or by heating. SO, is used 
for manufacture of S or H:SO,. SO. + pure O, is blown into a 
water-gas producer. The gases leaving the top are CO,, S, CO, 
and C oxysulfide. The latter +- SO. react in a brick tower to 
form S. AHE (2a) 


2b. Ferrous 


Sequence of Blast Furnace Charging Is Controlled Auto- 
matically. Steel, Vol. 101, July 5, 1937, pp. 77-78. Describes 
system developed by H. A. Brassert & Co., Chicago, and its 
operation. Consists of motor-driven cam devices for actuating 
valves, a control panel, hatchway limit switches, and necessary 
push-buttons for operating the bells. MS (2b) 


Composition of Pig Iron Collected from Flush Slag. T. L. 
JosePpH (Univ. Minn.) Blast Furnace Steel Plant, Vol., 25, July 
1937, pp. 716-718. Discusses some reactions occurring in the 
crucible of a blast-furnace. Analysis of Fe collected from the 
cinder runner of a blast-furnace showed that it contained much 
more Mn and Si and much less S than corresponding cast. Final 
concentrations of Mn and Si in individual casts of metal of same 
= depend largely on amount and composition of metal reduced 
rom slag. High crucible temperatures favor reduction of MnO 
and SiO, and elimination of S. Finely divided condition of 
metal in slag also favors removal of S. MS (2b) 


Influence of Draining Dry Blast Furnaces on their Condition 
and Work. M.B. Pozin. Teoria i Pract. Met., No. 1, 1937, pp. 
1-3. In Russian. Practical. Draining dry is detrimental, but the 
method is used daily on most Russian blast furnaces leading to 
frequent breaking through of Fe and very irregular operations. 
Undesirable features of the practice are summarized. (2b) 


Republic’s New Furnace Goes into Blast. Blast Furnace Steel 
Plant, Vol. 25, Mar. 1937, pp. 300-301. Description of 1000-ton 
blast-furnace of Republic Steel Corp. at Clevelaand, O. MS (2b) 


Blast Furnace Operators Display Interest in Rehabilitation. 
Steel, Vol. 100, Apr. 5, 1937, pp. 63-64. Describes improvements 
incorporated in new and rebuilt furnaces. MS (2b) 


Condensation Cleaning of Blast Furnace Gas. Rospert R 
HARMON (Peabody Engng. Corp.) Steel, Vol. 101, Aug. 23, 1937, 
pp. 62-63, 65, 76. Discusses theory, procedure, and results of the 
condensation method of cleaning blast-furnace gas, and describes 
method for making dust determinations. Cleaning procedure in- 
volves intensive scrubbing of gases to remove all solids yielding 
to mechanical treatment, while gases are at a temperature above 
their final dew-point; simultaneously with scrubbing operation, all 
sensible heat of gases is transformed into latent heat by evapora- 
tion of maximum amount of H:O; humidity is regulated to main- 
tain uniform dew-point of gases; the stripped and humidified 
gases are cooled step by step to condense H,O vapor on residual 
fine particles, removing larger particles in each cooling step to 
prevent subsequent condensation of vapor on them; the degree of 
cooling is regulated in each condensation stage. MS (2b) 
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3 MELTING. REFINING AND CASTING 





Large Savings Made Yearly with Metallizing Equipment Sal- 2 G. L. CRAIG, SECTION EDITOR 
vaging Patterns. Metallizer, Vol. 5, Feb.-Mar. 1937, pp. 2-3. 
Results are given of practical experience in using metal spraying 
equipment for repairing worn castings used for patterns in making 3a. Non-Ferrous 
enamel bathroom and kitchen equipment. These worn castings 
were repaired best with an undercoating of Zn and a Cu outer 
coating. Spraying bucks, used to hold castings in place in the 
enameling furnace, with Al was found to be effective in prevent- 
ing losses by oxidation. BWG (3) 


Production of Aluminum Bronze Castings to Withstand High 
Pressure. M. T. GANZAUGE (Goulds Pumps, Inc.) Trans. Am. 
Koundrymen's Assoc., Vol. 8, Jan.-Feb. 1937, pp. 479-491. Foun 

4 dry practice is described in detail for the production of 7 types 
of Al castings weighing between 3 and 150 lb. The metal, the 
melting practice, and pouring temperatures for the various types 
of castings are described. Detailed information is given on the 


Cheaper Castings from a Hand-operated Die. E. STEVAN. 
Am. Machinist, Vol. 81, Aug. 11, 1937, pp. 697-698. Castings 


can oftentimes be obtained more cheaply by a permanent mold di ‘chine lashed Idi "yen Ped ge 
than by die-casting if quantity production is not required. An molding practice, including molding and core sand practice, gating 
: : — methods, riseing and the use of chills. See also Metals and 


illustrative case is described. Ha (3) Alloys, Vol. 7, Dec. 1936, p. MA 574R/4. CE] (3a) 


Gating Malleable Iron. Ya. BEZMENOV. Liteinoe Delo, Vol. 
8, No. 7, 1937, pp. 32-39. In Russian. Peculiarities of gating 














systems used for malleable and their design are discussed in detail. 4 Refining Metals of the Platinum Group. C. JOHNSON & R. H 
(3) ATKINSON. Ind. Chemist, Vol. 13, June 1937, pp. 223-233. At 
‘ strate -Scripti 7 "ess at y : -Anerv 
Methods for Centrifugal Casting of Fluted Rolls. M. Levin eee cope i glia RAW (3a 
& S. ROSENFELD. Liteinoe Delo, Vol. 8, No. 8, 1937, pp. 31-37. - 
In Russian. Detailed data on centrifugal casting of hollow fluted ~~ 
rolls in sand and metallic molds are given. (3) Pattern and Gating Design for Bronze Castings. HAROLD | 
Roast (Canadian Bronze Co., Ltd.) Foundry, Vol. 65, June 1937 
Molding of Chemical Kettles. PAuL R. Ramp. Iron Age, Vol. pp. 24-26, 77. Practical discussion. Considers fundamental! 
140, Sept. 30, 1937, pp. 22-25. Practical discussion of the short- ° necessary in the production of satisfactory castings and discusse 
comings of various methods of molding large kettle castings. Gives patterns for gates, sprues and risers. As an example, describe 
a method that has been found to produce high grade of alloy cast- the casting of a bronze disk. VSP (3a 
ings. VSP (3) 
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New type-1%. Floor attached 
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SE them for efficient melting and refining of all kinds 

of ferrous materials by either basic or acid process— 
including alloy, tool and forging steels, iron and steel 
castings. Any capacity from 2 ton to 100 tons; removable 
roof, chute, machine or hand charging. 
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SCHNEIBLE MULTI-WASH 
DUST COLLECTORS 


have no parts to clog. No screens, bags 
or filters are used, therefore clogging 
from condensation of moisture in the 
dirty air collected is entirely elimin- 
ated. Costly replacement, maintenance 
and cleaning of such bags, screens and 
filters is eliminated. Where condensa- 
tion hinders dry method dust collec- 
tion, it actually aids the Schneible 
Wet Method! 

The Schneible Multi-Wash System is 
:mazingly simple—gratifyingly eco- 
omical. Leading firmsin every industry 
vhere a dust or fume hazard exists use 


‘chneible Wet Method Multi-Wash 


ust Collectors. 
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Winter-time removal of dust-sludge from a Schneible Multi-Wash 
Dust Collector System at a large Ohio manufacturing plant. 


The Impingement Plates within the Schneible Multi- Wash Dust 
Collector (1) give the incoming dirty air repeated violent cyclonic 
motion as it rises in the tower and (2) atomizes the water falling 
in the tower so as to envelope the dust and fumes, the collecting 
water carrying them out of the equipment—not storing them! 
There is nothing to wear, break, freeze, burn, maintain or lubri- 
cate. It is the only Dust Collector protected by a 5-year guar- 
antee. The low back pressure of the equipment is constant, 
providing unvarying volume to your ventilating system. 


Write for Bulletin 110 which explains the Multi-Wash 
System in detail, listing over 50 large users and con- 
taining an outline of the Schneible 5-Year Guarantee. 3) 
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Tilting and Rotating Drum Furnace for Copper Refining 
(Kipp- und Drehbarer Trommelofen fiir Kupferraffination) L. 
KATTERBACH (Osnabriicker Kupfer- und Drahtwerk) Mitt. Forsch.- 
Anstalt. Gutehoffnungshiitte, Oberhausen, A.G., Vol. 5, Aug. 1937, 
pp. 172-178. The many disadvantages of the old reverberatory 
furnaces, in particular from the point of view of mechanical 
strength and thermal and metallurgical efficiency are discussed and 
a mew drum-type furnace is described which reduced the time 
per charge from 24 to 8 hrs. and the fuel consumption from 25- 
30% coal dust (besides the fuel oil) to 10-12%. The melting is 
accelerated by turning the furnace from time to time; the charge 
is 20 tons, the output 2.35 ton/hr. against 1.3 for the reverberatory 
furnace. Design data and equipment for the operation are given. 
Ha (3a) 


Porosity of Brass Die Castings. G. GRIGORENKO. Liteinoe 
Delo, Vol. 8, No. 5-6, 1937, pp. 21-26. In Russian. Influence 
of different factors involved in die casting on porosity was investi- 
gated. Die lubricatior. (engine oil + graphite) should have 
time to smoke out before casting and too much of it always 
leads to porosity. Proper gating is important. Better results are 
obtained with sudden pressure application than with gradual, and 
keeping compression chamber cold and the metal hot while the 
die remains hot. (3a) 


Hints on Brass Shop Practice. N. K. B. Patcu. Foundry, 
Vol. 65, Aug. 1937, pp. 29-30, 68; Sept. 1937, pp. 27, 72, 75. 


Practical articles giving many useful details. VSP (3a) 
3b. Ferrous 
C. H. HERTY, SECTION EDITOR 


Processing and Properties of Electric Furnace Steel Castings. 
Ray J. Witcox (Michigan Steel Castings Co.) Foundry, Vol. 65, 
June 1937, pp. 90, 95. Discusses electric furnace practice, sand 
practice, C steel castings, structural alloys and heat and corrosion 


resisting castings. VSP (3b) 

Automatic Control of Open Hearth Furnaces. N. Toper- 
VERKH. Teoria i Pract. Met., No. 5, 1937, pp. 17-31. In Russian. 
Summary based on published data. (3b) 


Casting Car Wheel Centers. A. Petrov. Liteinoe Delo, Vol. 
8, No. 4, 1937, pp. 37-40. In Russian. Detailed description of 


molding and casting practice. (3b) 
Casting Steel Turbine Diaphragms. M. ANpDREEV. Liteinoe 
Delo, Vol. 8, No. 4, 1937, pp. 41-44. In Russian. Detailed 


description of the practice followed in molding, casting and heat 
treatment of steel diaphragms. (3b) 


The Function of Tuyeres in Cupola Operation. H. V. Craw- 
FORD (Gen. Elec. Co.) Irom Age, Vol. 140, July 29, 1937, pp. 
29-32, 45. Practical discussion. Tuyere construction should be 
such that the air will be evenly distributed all around the bed; 
consequently tuyeres should be continuous on the inside and 
should be located in one row at a point as low as possible in the 
bed, still leaving sufficient room below for accumulation of Fe in 
reservoir. Compares special tuyeres, arranged in 2 or more rows, 
and ordinary tuyeres, and gives details showing that special tuyeres 
have no advantages over ordinary. VSP (3b) 


Slag Systems. R. Hay, A. B. McINTosn, J. R. Rarr & J. 
White. J. West. Scot. Iron Steel Inst., Vol. 44, Mar. 1937, pp. 
85-92. Original research. The FeO-Al,O; and the FeO-MnO- 
Al,O; diagrams are constructed from thermal and microscopic data. 
Micrographs of typical compositions are given. The color, fluidity, 
surface tension, hardness, brittleness, crystal habit, crystal size, and 
liquation are described in qualitative terms. FeO-Al:Os3: The 
addition of 5% Al:O; lowers the m.p. from that of FeO (1370° 
C.) to 1305° C. Further additions raise the liquidus to 1440° C. 
at 10% Al,Os. At the eutectic temperature the solubility of AlsO, 
is 4%, but decreases rapidly with decreasing temperature. Two 
compounds are identified and provisionally described as 3FeO-Al.O; 
and FeO: Al,O;. Earlier work (see Metals and Alloys, Vol. 2, 
Feb. 1931, p. MA 42) indicates a possible eutectic at 57% 
Al,O; which melts at 1480° C. A mixture of this composition 
heated to 1670° C. did not melt, but sintered. FeO-MnO-Al.0;: 
A deep trough extends from the eutectic point of the MnO-Al,O; 
binary (24% AlsOs, melts at 1520° C.) to the eutectic point of the 
FeO-Al,O; binary (5% AlsOs, melts at 1305° C.). The inter- 
section of the trough with the FeO-MnO peritectic plane, approxi- 
mately 20% Al:Os, 40% MnO, 40% FeO, is an invariant point. 
There is no ternary eutectic. A preview is given of two current 
investigations which will be fully published later: (1) the equi- 
librium ratio of FeO/Fe,O; in slags, and (2) the determination of 
viscosity in CaO-SiO, melts. FGN (3b) 
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Experimental Casting of High Alloy Rolls. V. KRASOVITSKI, 


B. EZERsKI & C. VILNYANSKI. Teoria i Pract. Met., No. 4, 1937, 
pp. 92-97. In Russian. Very detailed description of the casting 
practice used in making chilled rolls containing 3.24% C, 0.88 Si, 
1.16 Mn, 0.230 P, 0.030 S, 1.13 Cr, 3.41 Ni and 1.35 Mo. Hard- 
ness of the chilled surface was 85-87 Shore and the rolls had to 
be ground because the tools did not cut it. (3b) 


Metallurgical Processes and Their Influence on the Quality of 
Medium Carbon Steel. V. REMIN. Kach. Stal, Vol. 5, No. 3, 
1937, pp. 7-21. In Russian. A detailed study of 12 basic and 
12 acid 30 ton open-hearth heats containing 0.35-0.45% C. (3b) 


New 300 Ton Open-hearth Furnace. Iron & Coal Trades Rev., 
Vol. 135, July 30, 1937, pp. 182-183. Describes an installation of 
a tilting furnace with a bath 45 ft. long by 15 ft. wide, max. 
depth in the centre is 3 ft. Construction and auxiliary equipment 


is described. Ha (3b) 
Casting Steel in Cement Bonded Sand Moulds. Machinery, 
London, Vol. 50, July 29, 1937, p. 547. Descriptive. The dif- 


ference between cement bonded sand molds and ordinary sand 
molds is that the former are dried not by the evaporation of mois- 
ture but by chemical reaction. Their advantage is that no gases 
are generated in contact with the molten metal. JZB (3b) 


Special Pig Iron in the Foundry. Epwin A. Jones (Globe 
Iron Co.) Foundry, Vol. 65, June 1937, pp. 35, 86. Considers as 
special any Fe outside of usual range of foundry Fe, namely 
0.75%-3.50% Si and 0.15% Mn. By an intelligent combination 
of steel scrap, cast Fe scrap, standard foundry pig Fe, a mixturc 
can be developed that will produced satisfactory Fe. Difficulti 
are often due to the fact that an appreciable quantity of meta! 
melted is charged back into cupola as return scrap and hence any 
inherent defect in metal is cumulative and gets to point wher: 
production of quality castings is difficult. Mix for general foun 
dry work must include a minimum (about 10-12%) of virgi 
metal. In high strength Fe production, low C is desirable an‘ 
therefore high Si pig Fe and steel scrap is used. VSP (3b 


The Selection of Melting Furnaces for Malleable Iron. WN. 
GIRSHOVITCH & A. F. LANDA. Trans. Am. Foundrymen’s Asso: 
Vol. 8, Jan.-Feb. 1937, pp. 417-448. The costs of liquid met 
produced by the various melting processes are presented. T! 
quality of metal produced by the various processes and the ea 
with which these various metals are malleableized are considere 
The rotary pulverized-fuel fired furnace produced metal with t! 
highest physical properties and the theory is advanced that becau:« 
of the rotation of these furnaces, gases are removed and that the:« 
impurities seriously influence properties of malleable Fe. Irons wi’) 
the lowest O contents have the highest properties and the meth: ( 
of operation rather than the type of melting unit is the cause of 
variation in properties. CEJ (3b) 


Technological Features of Piston Ring Manufacture. 
ANDREEV. Teoria i Pract. Met., No. 5, 1937, pp. 59-71. in 
Russian. Excessive amount of scrap produced in the found:y 
making cast Fe piston rings led to this extended investigation of 
the influence of operating practice and composition of the meta! 
A comparison of chemical composition, structure and mechanical 
properties of the rings indicated that C content below 3.5% leads 
to an excessive formation of chill, but C in the range 3.8-3.9% 
causes reduction of elasticity of the rings. Si above 2.75% and P 
above 0.8-0.9% cause too much springiness. The elasticity of 
rings is, apparently, connected with the amount and shape of 
graphite present, and with the structure of the matrix, increasing 
with the degree of division of graphite and sorbitization of the 
pearlite. It is largely affected by the degree of superheat and 
pouring temperature, the best results being obtained with 1500°C 
and 1360-1420° C. respectively. Foundry procedure for production 
of satisfactory rings is described. (3b) 


Production of Wrought Iron by Treating Converter Steel 
with Ferruginous Slags. V. FELENKOVsKU, K. STARODUBOV, N. 
StuPAR & P. IsKRovA (Petrov Met. Works) Stal, Vol. 6, Dec. 
1936, pp. 7-12. In Russian. Practical. Bessemer steel contain- 
ing 0.08% C, 0.15% Mn, 0.055% Si, 0.036% S, and 0.072% P 
was poured through ferruginous slags to eliminate absorbed gases 
and other impurities. The resulting wrought Fe contained 0.027% 
C, 0.027% Mn, 0.050% Si, 0.016% S, and 0.036% P and had 
good mechanical properties. HWR (3b) 


Loss Elimination in Making Electric Furnace Steel. B. BARSK! 
& S. Markov. Teoria i Pract. Met., No. 5, 1937, pp. 50-58. In 
Russian. Troubles in furnace design, operating practice, an 
equipment available for the operation of a 3 ton furnace used in 
a foundry are described, together with some means for their cor- 
rection. (3b) 
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For GREY IRON CASTINGS—STEEL CASTINGS—SPECIAL STEEL CASTINGS 


A material which is odorless, easy to apply creating an 
exothermic action which holds metal liquid for a longer period 


Reduces piping, increases yield. 


Guaranteed against metal contamination and carbon pick-up. 


SPEEDY MOISTURE TESTER 


The only instrument which will permit actual con- 
trol of sand moisture on system or at muller. 
Determinations can be made in thirty-five seconds 
by unskilled hands at a very low cost. 


References from constant users of all our 
products gladly submitted. Write for literature. 
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Modern Induction Furnaces and Their Application (Les 
Fours a Induction Modernes et leurs Applications) A. CLERGEOT. 
Tech. Moderne, Vol. 29, Feb. 15, 1937, pp. 122-128. Descriptive. 
Induction furnaces—both coreless and with cores—are discussed in 
jetail from electrical, structural, and practical standpoints. Core- 
less induction furnaces are used to a large extent ios alloy steel 
due to their precise temperature control and to their ability to 
rapidly melt well deoxidized steels with low C and S contents. 
Induction furnaces with cores are used mainly in the brass indus- 
try for production work and for superheating. JZB (3b) 


Relation Between Charge, Heat Input and Production in Open 
Hearth Furnaces. L. VLADIMIROV & G. BESKHMELNITSKAYA. 
Teoria i Pract. Met., No. 5, 1937, pp. 32-38. In Russian. Two 
open hearth furnaces of 150 and 300 tons capacity were studied 
during the whole campaign. Increasing charge without cor- 
responding increase in the heat input leads to a reduction of pro- 
duction rate. (3b) 


Deoxidation of Steel with Ferro-carbon-titanium. N. INSHAKOV 
(Moscow Inst. Metals) Stal, Vol. 6, Dec. 1936, pp. 13-23. In 
Russian. Practical. Ferro-C-Ti, a by-product of Al production at 
the Dnepr Alumina Plant, contains 6-14% C, 9-31% Fe, 32-64% 
Ti, 3-7% Si and 2.5-14% Al. The use of 1 or 2 kg. per ton of 
this alloy, in addition to the usual deoxidizers, improved the sound- 
ness of the ingots and the mechanical properties of 1020 and 1040 
steel. Because of its high m.p., 2300° C., it must be thoroughly 
crushed before using. HWR (3b) 


Some Factors Affecting Life of Ingot Molds. W. J. REAGAN 
(Edgewater Steel Co., Oakmont, Pa.) Trans. Am. Inst. Mining 
Met. Engrs., Vol. 125, 1937, p. 352-369. With discussion. See 
Metals and Alloys, Vol. 8, Feb. 1937, p. MA 70L/10. (3b) 


Effect of Temperature upon Interaction of Gases with Liquid 
Steel. JoHN CHIPMAN (Am. Rolling Mill Co., Middletown, O.) 
& A. M. SAMARIN (Moscow Inst. Steel) Trans. Am. Inst. Mining 
Met. Engrs., Vol. 125, 1937, pp. 331-351. With discussion. See 
Metals and Alloys, Vol. 8, July 1937, p. MA 412L/4. (3b) 


Structure of Rimmed-steel Ingots. T. S. WAsHBURN & J. H. 
NeaD (Inland Steel Co., Indiana Harbor, Ind.) Trams. Am. Inst. 
Mining Met. Engrs., Vol. 125, 1937, pp. 378-400. With discussion. 
See Metals and Alloys, Vol. 8, June 1937, p. MA 346L/6. (3b) 
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Iron Casting. N. GirsHovicu. Liteinoe Delo, Vol. 8, No. 8, 
1937, pp. 20-31. Literature survey for 1935-1936 of the factors 
related to Fe castings. (3b) 


The Thomas-Gilchrist Basic Process, 1879-1937. F. W. HAr- 
BORD. Iron & Coal Trades Rev., Vol. 135, Sept. 17, pp. 436-437. 
A historical and critical review of the developments in different 
countries, reasons for certain directions of development with par- 
ticular attention to British conditions. Ha (3b) 


Kinetics of Gas Reactions in a Cupola. V. TsELikov. Liteinoe 
Delo, Vol. 8, No. 7, 1937, pp. 18-21. In Russian. Mathematical 
treatment of the subject based on published experimental data. (3b) 


Russia Answers America’s Open Hearth Queries. RALPH 
VaILL. Iron Age, Vol. 140, Sept. 16, 1937, pp. 34-39. Describes 
the open-hearth practice of Soviet Russia and compares some of the 
problems met with in American practice with those in Russia. 


VSP (3b) 


The Relationship between Structure and Life of Silica Bricks 
in the Roof of an Open-hearth Steel Furnace. V. L. Bosazza. 
]. Chem. Met. Mining Soc. S$. Africa, Vol. 37, Apr. 1937, pp. 
526-532; June 1937, pp. 586-588. From an examination of rep- 
resentative types of SiO; bricks, the following classification is pro- 
posed: (1) coarse-grained, made of amorphous quartzite and 
always containing more than 1% TiQOs, particles very angular, 
maximum angularity Tickell Roundness No. (R.N.) (ratio of area 
of grain to area of smallest circumscribing circle) 0.40; (2) inter- 
mediate, fairly coarse, containing more than a trace of TiOs, par- | 
ticles sub-angular, maximum angularity R.N. 0.40-0.50; (3) fine 
grained, made of crystalline quartzite, TiO: trace or nil, minimum 
angularity R.N. 0.50. No amount of grading, type of grinding or 
packing will overcome porosity or high permeability in raw mate- 
rials. To obtain low porosity and low permeability, particles must 
be angular to subangular (av. R.N. 0.4, maximum 0.5) with a 
large proportion of particles more than 5 mm. mean diameter, 
packed to interlock. Presence of tridymite twins with crystal faces 
is preferable to microangular cryptocrystalline cristobalite aggre- 
gates, as this reduces capillary attraction between slag and SiO, 
brick. There is no tridymite in used bricks of class 2, but it is 
present in 1. TiO: has been found to have no accelerating effect 
on rate of SiO, inversion, but it may inhibit the inversion of upper 
high or B; tridymite to high or f cristobalite. AHE (3b) 
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Workability of Metals. A.tpert PorTevin. Metal Progress, 
Vol. 31, May 1937, pp. 531-532. Resistance to deformation and 
capacity for deformation before rupture determine the workability 
of metal. These characteristics are functions of temperature and 
rate of deformation. The rate is of great importance. Bend test- 
ing curves show that for soft steel the deflection at fracture is a 
minimum at 1000° C. This minimum decreases with increasing 
rate until it finally disappears at very high rates, 100 cm./sec. 

WLC (4) 


4a. Rolling 


S. EPSTEIN, SECTION EDITOR 

Coefficient of Friction and Flow in Strip Rolling. W. 
Trinks. Blast Furnace Stcel Plant, Vol. 25, July 1937, pp. 713- 
715. Presents ‘values and curves for coefficient of friction and 
natural flow resistance in hot and cold rolling of strip steel. 
These together with curves previously published permit rapid and 
accurate calculation of the best thickness to which strip should be 
hot-rolled and from which it should be cold rolled. MS (4a) 


Lubrication of Anti-friction Bearings. L. BALLARD (Tide 
Water Assoc. Oil Co.) Blast Furnace Steel Plant, Vol. 25, July 
1937, pp. 709-712. Practical. Deals with selection of lubricants 
for anti-friction bearings used on steel-mill equipment; application 
of lubricants; and causes of bearing difficalties. MS (4a) 


Distribution of Plastic Deformation in Rolling. T. GoLuBEV. 
Teoria i Pract. Met., No. 1, 1937, pp.. 50-55. Experiments were 
conducted on plasticine. Describes use of electrical method for 
recording deformation. Distribution of plastic deformation in the 
body of a rolled object directly depends on rolling conditions. 
With deformations below 4% the total deformation was limited 
to the front side. Above 3%, deformation was distributed on both 
front and back sides. The volume of the deformation nucleus is 
directly dependent on reduction rate, all other conditions being 
the same. In an established rolling process the nucleus of plastic 
deformation is stable and stationary. (4a) 


Morgan Supplants Garrett at Joliet. T. W. Lippert (Staff) 
Iron Age, Vol. 139, June 24, 1937, pp. 30-35. Describes the new 
Morgan rolling mills installed at the Joliet, Ill., plant of American 
Steel and Wire Co., having an annual capacity of 220,000 tons, 
in place of Garrett mills. A few Garrett mills are still in oper- 
ation. VSP (4a) 


Ingotless (Direct) Rolling of Metals. I. KULBACHNI. Teoria 
i Pract. Met., No. 3, 1937, pp. 46-54. In Russian. A detailed 
description of Hazlett type mill for rolling strip from liquid 
metals, and its auxiliary equipment. (4a) 


Hot Strip Mill Erected in Japan. Jron & Steel Ind., Vol. 10, 
Feb. 1937, pp. 255-258. Describes hot strip mill for the pro- 
duction of strip up to 5% in. width. Rolling program is very 
variable and largely mechanized for economical operation. 


CE] (4a) 
Twin Drives for Rod-rolling Mill. Engineering, Vol. 143, 
Apr. 9, 1937, p. 415. Descriptive. LFM (4a) 


Rolling One Piece Finned Tubing. Machinery, London, Vol. 
50, Aug. 19, 1937, pp. 645-646. Descriptive. Method of rolling 
tubes with helical fins from smooth Cu and Al tubes. JZB (4a) 


Belt Wrappers Applied to Reels of Wide Strip Mills Rolling 
Heavy Gages. Stee/, Vol. 101, Aug. 2, 1937, pp. 64-65. 
Describes dual belt units developed by United Engineering & 
Foundry Co. for handling heavier gages of strip as well as widths 
above 38 in. MS (4a) 


New Slab Mill To Use 5000-hp. Individual-Roll-Motors. 
Blast Furnace Stee! Plant, Vol. 25, Sept. 1937, pp. 1001-1002. 
Describes drives for new rolling-mill in Pittsburgh district. 

MS (4a) 
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New Line Cuts Sheets to Length and Width Free from Breaks 
and Camber. Sfee/, Vol. 101, Aug. 9, 1937, pp. 60, 62, 64. 
Describes equipment in Ambridge, Pa., plant of H. H. Robertson 
Co. for cutting sheets directly from hot rolled strip steel in coils. 
Comprises an assembly of existing units synchronized into a con- 
tinuous production line. Includes uncoiling processing leveller, 
upeut shear, shear gage table, side trimming slitter, runout table, 
pinch rolls and piler. MS (4a) 


Laminated Bearings Give Good Service on Tool Steel Mill 
Pinion Stands. V. E. ENz (Westinghouse Electric & Mfg. Co.) 
Steel, Vol. 101, Sept. 20, 1937, pp. 64, 66. Bearing boxes for 
12-in. pinion stand with 8-in. necks were lined with Micarta, H:O 
cooled and lubricated. They last much longer than babbitt pre- 
viously used, do not hammer out, and run more quietly with less 
care. MS (4a) 


Roll Pressures in Hot Rolling. W. TrRINKs. Blast Furnace 
Steel Plant, Vol. 25, Sept. 1937, pp. 1005-1008, 1012. Explains 
method of finding the fundamental quantities underlying formation 
of roll pressures; presents curves showing relation between tem- 
perature, compression rate, and flow resistance for various steels; 
and compares author’s method of determining roll pressures with 
that of Ekelund (Metals and Alloys, Vol. 5, June 1934, p. MA 
254L/5). MS (4a) 


Trends Affecting the Future of Steel Production. JOHN L 
YouNG (United Engineering & Foundry Co.) Steel, Vol. 101, 
Sept. 20, 1937, pp. 108-110, 114. Development during past 10 
years has been largely in the strip steel field. For limited tonnages 
of light-gage strip, most recent thought is to use the 4-high hot 
finishing stands of a semi-continuous miil consisting of a universal! 
rougher and 4, 5 or 6 finishing stands, also as cold reduction 
stands. Necessary processing equipment will be installed on basis 
of cold reduction capacity of mill or requirements of company 
During next few years other products of steel plants will be given 
much consideration. Electrolytic coating in strip form is being 
developed. Much attention is being given to higher speed pre- 
cision equipment for handling material into and out of the line. 


MS (4a) 


Increase in Production and Pressure of Metal on Rolls During 
Rolling in Rail Mills. A. CHEKMAREV & L. MoLotKov. Teoria : 
Pract. Met., No. 4, 1937, pp. 61-72. In Russian. Using a spe- 
cially designed mercury pressure gauge, the actual pressure of the 
rolls during rolling passes was determined. Modification in exist 
ing practice is recommended, based on extensive theoretical and 
practical study, the results of which are given. (4a) 


Ragging of Rolls to Increase their Bite, and its Influence on 
the Quality of Finished Product. I. ANrTsiFEROV. Kach. Stal, 
Vol. 5, No. 2, 1937. In Russian. An original study of the effects 
of ragging of rolls. “Ragging is always undesirable from the stand- 
point of surface quality. (4a) 


How Drag Generators Function in Holding Tension in Strip 
Mills. R. S. SAGE (General Electric Co.) Steel, Vol. 101, Sept. 
13, 1937, pp. 48, 50-51. Explanation of dynamic braking of entry 


reels, using d-c., adjustable speed machines. MS (4a) 

Design and Rolling Contact Rails for Moscow Subway. M. P. 
GALEMIN. Teoria i Pract. Met., No. 5, 1937, pp. 39-44. In 
Russian. Roll pass design is described. (4a) 


The Effect of Cast Structure on the Rolling Properties of 


Zinc. L. Nortucotr. J. Inst. Metals, Vol. 60, No. 1, 1937, pp. 
229-247. With discussion. See Metals and Alloys, Vol. 8, Oct. 
1937, p. MA GO9R/5. (4a) 

Nickel Chilled Rolls and Some of their Applications. H. V. 


BEASLEY (Intern. Nickel Co.) Iron Steel Engr., Vol. 14, Jan. 1937, 
pp. 37-44. Up-to-date review. Covers composition ranges and 
effects of constituents of alloy chilled iron rolls on chill dis- 
persion, carbide formation, hardness, machinability and micro- 
structure. The many applications of alloy chilled rolls are 
described. FPP (4a) 
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SPENCER TURBOS ON "SURFACE 2 
COMBUSTION" EQUIPMENT | 


"We have been using Spencer Turbos for a 
good many years for supplying air to our 
low pressure gas burners on many of our 
furnaces, with air at | to 1'/2 lbs. pressure 
entraining the gas at pressures of 2" to 
6" H,O. 

“Operating at temperatures of |700°F. 
and even higher, with a permissible tem- 
perature variation in some cases of only a 
few degrees, a constant and uniform supply 
of air to the burners is very essential. We 
have found Spencer Turbos to be very satis- 
factory for this purpose. 

“In connection with our glass annealing 
lehrs, Spencer Turbos serve a dual purpose, 
as part of the output is used for controlled 
cooling and recirculation." 





@ Throughout the years it has been the Spencer Turbo with its 
centrifugal design, light-weight impellers and wide clearances 
that has won the outstanding recognition of metal men in all 
branches of the industry. 


126-4 ASK YOUR EQUIPMENT MANUFACTURER 


THE SPENCER TURBINE COMPANY ¢ HARTFORD, CONNECTICUT 


SPENCER TURBI- M 


35 TO 20,000 CU. FT. 13TO 300 H. P. 8 OZ. TO 5 LBS. 
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QLC.F. 


BERWICK ELECTRIC 





METAL 
HEATERS 


Equipped with Elec- 
tric Eyes for control- 
ling temperature, 
this No. 3 “LA” 
Fully Automatic 
Blank Heater pro- 
vides uniformly 
heated pieces for 
Drop Forge or Up- 
setting Machine. 

Soft core, no scale 
and uniform heat 
increase die-life and 
reduce die-breakage. 














Send your inquiry to 


AMERICAN CAR AND FOUNDRY COMPANY 


30 Church Street New York, N. Y. 











CHICAGO DETROIT ST, LOUIS 
Hot Rolling of Non-ferrous metals. F. A. Fox. Machinery, 
London, Vol. 50, Sept. 9, 1937, pp. 727-730. Descriptive. 
JZB (4a) 


Bethlehem’s Continuous Strip Mill. Iron Steel Engr., Vol. 14, 
Apr. 1937, pp. B1-B19. Special insert giving detailed description 
of new Lackawanna mill. FPP (4a) 


Effect of Reduction of Thickness on Physical Properties of 
Cold Rolled Brass Sheet MS63 (Einfluss des Walzgrades auf die 
Eigenschaften von kaltgewalztem Messingblech MS 63) F. 
OSTERMANN. Kalt-Walz-Welt (Supplement to Drahtwelt, Vol. 
30, Aug. 28, 1937), pp. 53-55. Tensile strength, yield point, 
elongation, reduction of area, hardness and deep drawing value of 
brass (63% Cu) and changes of tensile strength and elongation of 
10-70% cold-rolled brass on annealing at 100°-800° C. Disad- 
vantages of severe plastic deformations are stressed. 

GN + EF (4a) 


Cold Roll Forming and Bending. Cart M. Yoper (Yoder 
Co.) Iron Steel Engr., Vol. 14, Feb. 1937, pp. 13-18. Descriptive 
of equipment used to roll, bend, form, edge condition, shear and 


cut strip metal. FPP (4a) 
4b. Forging & Extruding 
A. W. DEMMLER, SECTION EDITOR 


Modern Handling Shows Results in Profits of Forging Plant. 
Steel, Vol. 101, Sept. 27, 1937, pp. 45-46, 48, 70. Describes 
plant of Transue & Williams Steel Forging Corp., Alliance, O., 
with much attention to handling system. MS (4b) 


The Mechanism of Forging. H. Hayes. Iron & Steel Ind., 
Vol. 10, July 1937, pp. 549-551.; Experimental Forging. J[bid. 
Heat Treating Forging, Vol. 23, Aug. 1937, pp. 386-388. Experi- 
mental. Whether the blows were given by a light hammer with 
a large number of light blows or a heavier hammer with a few 
heavy blows or by a large press, the nature of the flow of metal 
was internal and not external. The deformation of metals, hot 
or cold, during forging proceeds by the forming of a portion of the 
metal immediately in contact with the pallets, into friction wedges. 

CEJ + MS (4b) 
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Complete Wrecking Bars Turned Out by New Automatic 
Forging Equipment. Sfee/, Vol. 101, Aug. 16, 1937, p. 76. 
Descriptive. Warren Tool Corp., Warren, O.. manufactures 
wrecking bars rapidly, economically, and automatically by a new 
set-up of furnace and press. MS (4b) 


Theory of Drawing Tubes. P. EMEL’YANENKO & P. OrRo. 
Teoria i Pract. Met., No. 4, 1937, pp. 73-79. In Russian. Theo- 
retical, mathematical analysis of process of deformation in draw- 
ing without a mandrel, determination of work involved, specific 
pressures observed, and determination of the proper shape of the 
drawing dies. (4b) 


Modern and Diversified Equipment Employed at Transue & 
Williams. W. C. KERNAHAN (Staff) Heat Treating Forging, 
Vol. 23, Sept. 1937, pp. 454-460. Describes forging, heat treat- 
ing, cold trimming, coining, cleaning, and other equipment in 
plant of Transue & Williams Steel Forging Corp., Alliance, O. 

MS (4b) 


4c. Cold Working Shearing, 


Punching, Drawing & Stamping 


Cold-heading Die Steels. C. E. HERRINGTON. Am. Machinist, 
Vol. 81, July 28, 1937, pp. 649-650. The structure of steels used 
for dies should be selected according to the depth of hardening 
required; large grain steels permit greater depth, fine grain a 
shallow depth. Die-making and proper equipment are briefly 
discussed. Ha (4c) 


Impact Extrusion of Aluminum (Das Kaltspritzen von Alu- 
minium) E. HERRMANN. Tech. Zentralbl. prakt. Metallbearbeit., 
Vol. 47, July 1937, pp. 528-532. Descriptive review, based chiefl) 
on patent literature of the recently developed impact extrusio 
process. One variety, the Hooker process, is also fully described 

EF (4 


Cold Drawing Carbon and Alloy Wire and Bars. 
GRAD. Kach. Stal, Vol. 5, No. 2, 1937, pp. 18-24. In Russia 
Original research. A series of C and alloy steels were investigat: 
for their cold drawing characteristics. The mechanism of cold 
deformation was studied. Drawing power requirements increa 
with the amount of deformation (although more slowly than the 
latter) and are practically independent of the type of steel as long 
as the hardness is about the same. Energy and pressure on the 
working side of the die decrease with increasing deformation. 


(4c) 


Steel Rule Piercing and Cutting Dies. Machinery, London, 
Vol. 50, Aug. 12, 1937, pp. 609-611. Descriptive. These dics 
made of strip steel require a much shorter time to build than d 
of the usual type. They can be used for paper, felt, feather, thin 
Al, etc. JZB (4c) 


Working of Elektron Sheet (Bearbeiten von Elektronbleche ) 
Curt WINKLER. Werkst. u. Betrieb, Vol. 70, Apr. 1937, pp. 89- 


M. VIN: 


92. Practical. Hints for bevelling, bending, riveting, etc. are 
given. HR (4c) 
4d. Machining 

H. W. GRAHAM, SECTION EDITOR 


Huge Tungsteri Carbide Milling Cutter Face-mills Aluminum 
Ingots. R. R. Weppert (Ingersoll Milling Machine Co.) 
Machinery, N. Y., Vol. 44, Oct. 1937, p. 91. Describes a 6 ft. 
cutter with 60 roughing and 4 finishing blades; speed 3000 ft./min. 
driven by 150 HP. motor. Ha (4d) 


A New Development in Haynes Stellite Cutting Tools. 
Machinery, N. Y., Vol. 44, Oct. 1937, pp. 100-101. Descriptive. 
Co-Cr-W alloy increased production by higher cutting ag r 

Ha (4c 


Grinding Cemented Carbide Milling Cutters. HANs ERNst & 
Max KRONENBERG. Machinery, London, Vol. 50, Aug. 19, 1937, 
pp. 637-641. Practical. The cemented carbides are used as in- 
serted blades. The cutter body must be rigid and accurately made. 
The blades must. be so ground that they will have keen, true, 
and uniform cutting edges. A table is given of the comparative 
ease of grinding various types of commercial carbides. JZB (4d) 


The Grinding of Detachable Rock Drill Bits. Machinery,, 
London, Vol. 50, July 29, 1937, p. 543. Practical. The grinding 
consists of 2 separate processes: (1) gaging or grinding the periph- 
ery to the next smallest gage; and (2) sharpening or renew- 
ing the cutting edge of the bit. JZB (4d) 
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MISCO “Centricast” Furnace Conveyor Rolls 


(Centrifugally Cast) 










































No mechanical joints are used in the manufacture of 
Misco “Centricast” rolls. The end castings (trunnions) 
ure flash welded to the centrifugally cast tube. This 
construction was originated by Misco and more than 
1200 of these rolls are now in service at temperatures 
p to 2050°F. Misco “Centricast” furnace conveyor 
olls are sound and of uniformly fine grain structure. 
hey combine light weight with rugged strength, low 
st with long life. 


ntricast’” is a Registered Trade Name 


Other Misco 
““Centricast”’ 
Products Misco “B” “Centricast” shafts for sheet normalizing furnace. 
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are Carburizing and 
annealing boxes, Re- 
torts, Pipe, Tubing, 
Sleeves, Bushings, 
Liners, Rolls. 





YOUR INQUIRIES 
Misco flash welder in action. ARE INVITED 
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eS RST, Cons aan ae. er a fo et , We Heat and Corrosion Resistant Alloys 


MICHIGAN STEEL CASTING COMPANY A dependable source of supply for Furnace 


qe . ; : parts, Chain, Roller rails, Furnace conveyor rolls, 
One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings Trays, Carburizing and annealing boxes, Retorts, 


1981 GUOIN STREET, DETROIT, MICHIGAN Lead and jcyanide pots, Dipping baskets. 
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0-HEAT TREATMENT 





Thermal Treatment of Aluminum Alloys. L. W. KEMPF 
(Aluminum Co. Amer.) Ind. Heating, Vol. 4, May 1937, pp. 380- 
384; July 1937, pp. 544-547; Aug. 1937, pp. 624-626; Nov. 1937 
pp. 972-974. Thermal treatment of Al alloys is discussed compre- 
hensively under 4 groups: (1) Heat treating for hot working; (2) 
heating (annealing) to relieve internal stress resulting from cold 
work, (3) heating to increase the concentration. of constituents in 
solid solutions usually followed by a controlled rate of cooling to 
normal temperatures (solution heat-treatment) and (4) heating to 
effect precipitation from solid solution. Each of these processes 
is explained for cast and rolled pieces. Temperature ranges to 
be applied for the various alloys, and furnace atmospheres used 
are discussed at length. Changes in structure are shown in micro- 
grams. Ha (5) 


The Modern Heat Treatment of High-speed Steel Tools. J. P. 
GiLL (Vanadium-Alloys Steel Co.) Ind. Heating, Vol. 4, Oct. 10, 
1937, pp. 827-834. Discusses forging, annealing, hardening, 
cyanide and nitride hardening, tempering, furnace atmospheres and 
temperatures to be applied to 10 types of high-speed steels to 
obtain desired structure and properties. Ha (5) 


Two New Applications of Inductive Heating. E. F. CoNE 
(Staff) Metals and Alloys, Vol. 8, May 1937, pp. 149-150. 
Describes application of local heating by induction for swaging of 
tubes, heat treatment of thin strips and drying of baking enamels 
on metals. WLC (5) 











lS STEWAR tT \F 


INDUSTRIAL | 
| FURNACES 
of all kinds 


FORGING, HEAT TREATING, MEfAL 
MELTING, ETC. ” 
* ’ 


CAR TYPE FURNACES, CONVEYOR | | 
FURNACES and the STEWART GASIFIER | | 








‘ 

; A Stewart representative is located near you. Let us 4 

i know and we will see that he gets in touch with ‘ 
you quickly. Z 


CHICAGO FLEXIBLE SHAFT CO. 


_- 1103 South Central Avenue, Chicago, U. S. A. 
FLEXIBLE SHAFT CO., Ltd., 321 Weston Rd., $., Toronto, Ontario, Can. 











Eastern Branch Office: 11 W. 42nd St., New York, N. Y. 
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O. E. HARDER, SECTION EDITOR 
Sa. Annealing 


The Embrittlement of Solid Copper Containing Oxygen in 
Hot Atmospheres. T. S. FuLLER (Gen. Electric Co.) Metal 
Progress, Vol. 31, June 1937, pp. 627, 658. Restatement of con- 
clusions reported by the author in 1922. Describes experiments 
that showed tough pitch Cu was embrittled by heating in the 
presence of only traces of reducing gas, derived (1) from the C in 
a 0.20% C steel tube used as container and (2) from organic mat- 
ter on the surface of sea sand used for packing. WLC (5a) 


Further Study of the Recovery of Cold-worked Nickel on 
Annealing (Nouvelles Recherches sur la Régénération par 
Recuit du Nickel Ecroui) Ericu Fetz. Rev. Mét., Vol. 34, Sept 
1937, pp. 531-541. Original research. Highly pure Ni samples 
of two basic types were obtained by (1) compressing and sintering 
and by (2) compressing, sintering and then melting and casting 
(in Hz) carbonyl Ni powder. The effect of composition, origin 
of the material, amount of cold work, number of recrystallizati: 
annealing atmosphere, etc., on the recovery temperature are de 
mined and discussed. Most important conclusion is that the re- 
covery of highly pure, severely cold-worked Ni occurs between 
300° and 400° C. and not between 400° and 500° C. as previ- 
ously reported by the author and others. Impurities in com 
mercial Ni are responsible for recovery temperatures thereof hig! er 
than 600° C. JDG (5:) 


Ott nwa 0th... dae” al! ate 


NOW! THE EXACTING SCIENCE DEVEL- 
OPED IN THE PRODUCTION OF *COOPER 
STAINLESS CASTINGS IS AVAILABLE TO 
USERS OF HIGH TEMPERATURE CASTINGS. 


*Largest Single Producer of “18-8” 
Alloy Castings in America. 
. 








Superior work and service guaranteed. 

For quotations and complete details, 

write us direct—or consult our nearest 
distributor. 


The Cooper Alloy Foundry Co. 
ELIZABETH, NEW JERSEY 


Distributors: 


Jos. T. Ryerson & Son, Inc., Chicago, Milwaukee, Cincin- 
nati, Cleveland, Buffalo, Detroit, Philadelphia, St. Louis, 
Boston, Jersey City. 


Kingsport Foundry & Mfg. Corp., Kingsport, Tenn. 
Starke Foundry & Mfg. Co., Richmond, Va. 
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Mechanism moves owly 





when readings are changin 











an That’s how simplified 
Pyromaster Pyrometer 
operation is! 


B. stol’s Pyromaster has one feature in par- 
ti ular that will immediately appeal to you. 

| Te balancing mechanism operates only 
w en the quantity measured changes. 


all other times it is at rest — no wear. 


>. » ime 
~ 
> 


Should, however, a change in temperature 
occur—the pen moves immediately and 
continuously, at just the right speed to 
foilow the temperature change accurately. 
Response is rapid. It is made possible by 
the use of an operating mechanism that 
always is in readiness to record changes 
in temperature the moment such changes 
take place. 
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Pyromaster is now offered both as a re- 
corder and a fully automatic controller. 


THE BRISTOL COMPANY, WATERBURY, CONN. 
Branch Offices: Akron, Birmingham, Boston, Chicago, 
Detroit, Los Angeles, New York, Philadelphia, Pittsburgh, 
St. Louis, Seattle, San Francisco. Canada: The Bristol 
Company of Canada, Limited, Toronto, Ontario. England: 
Bristol’s Instrument Company, Ltd., London, N.W. 10 


BRISTOL'S PYROMASTER 


=“ TRADEMARK REG. U.S. PAT. OFF, 


| RECORDING and CONTROLLING POTENTIOMETER PYROMETER 
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LECTRODRYER 





Many of the large manufacturers of controlled 
atmosphere equipment include the LECTRODRYER 
with their equipment when dryness is advantageous. 


If you intend to purchase controlled atmosphere 
equipment and want real dryness — specify the 
LECTRODRYER. 


PITTSBURGH LECTRODRYER 


CORPORATION 


32nd STREET AND ALLEGHENY RIVER 





PITTSBURGH, PA 











The Bright Annealing of Metals. A. G. RoBIETTE. Metal 
Ind., London, Vol. 50, 1937, pp. 457-461. General. The early diff- 
culties in the method of bright annealing have now been successfully 
overcome and reliable types of furnaces and protective atmos- 
pheres are available. The principles underlying the question of 
protective atmospheres are dealt with. The application of pro- 
tective atmospheres to both batch and continuous furnaces is 
described. RWB (5a) 


Notes on the Annealing of Nickel-silver Wire in Coils. 
THURSTON C. MERRIMAN. Wire & Wire Prod., Vol. 12, Oct. 
1937, pp. 635-639. Practical review. The points to be observed 
in heating Cu-Ni-Zn alloys with 5-30% Ni, and sometimes Pb, are 
described, and the various types of furnaces used for the purpose 


discussed. Ha (5a) 


Flash Baking of Wire Rods. K. B. Lewis. Ind. Heating, Vol. 
4, Oct. 1937, pp. 885-888. Practical. Baking wire rods to remove 
occluded H (which causes brittleness in ms i working) is 
described, and a new method is given which uses higher tempera- 
ture (about 750° F.) reduces time of baking and claims reduction 
of fuel consumption from about 150,000 B.t.u. per ton to 100,000 
B.t.u. Ha (5a) 


Aging of Mild Steel (Die Alterung von kohlenstoffarmem 
Flusstahl) Erich WipAwski. Kalt-Walz-Welt (Supplement to 
Drahtwelt, Vol. 30, Aug. 28, 1937) pp. 55-59; Sept. 11, 1937, pp. 
61-63. Extensive review based on 41 international references dis- 
cusses present state of our knowledge of changes of physical prop- 
erties due to aging, sensitiveness of commercial steels toward aging, 
causes and elimination of aging. GN + EF (5a) 


Sb. Hardening, Quenching 


& Drawing 


“Double-Treating” Track and Frog Bolts. CHAs. FASSINGER 
(Oliver Iron & Steel Corp.) Wire & Wire Prod., Vol. 12, Oct. 
1937, pp. 613-621. Descriptive. In place of incompletely quench- 
ing the material and using part of the residual heat for tempering, 
the new method applies a full quench and then a draw by reheat- 
ing to a predetermined temperature. This is said to result in 
better mechanical properties and structure. Ha (5b) 
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The New 


are" 


Pyrometer 


Controller 


U. S. Patent No. 
1,861,929 


June 7, 1932. Others 
Pending. 





Here is a very moderately priced simplified Controller, which operates 
on the electronic principle similar to a radio. 


It controls electric heat directly, or oil or gas fired units with 
motorized or solenoid valves, A red bull's eye indicates whether the 
heating unit is on or off. 


It has no motors, no depressor bars, no contacts to stick or become 
inoperative. The temperature indicating pointer is free at all times 
to give continuous indication and hair-line control. 


Write for New Folder 


@ Mavis leating Laboratories te 


425 No. LaSalle St. Chicage Ill. 








Temperature Control in the Hardening and Temperin. of 
Tool Stee!s.5 W. R. BENNETT. Modern Mach. Shop, Voi 10, 
Nov. 1937, pp. 120-132. Practical. Methods and principle  in- 
volved, atmospheres used in the heat-treatment of different  lloy 
steels and the importance of cooling conditions are discusse 


Ha 5b) 


5c. 


Nickel in Precipitation Hardenable Alloys (Nickel in den 
durch Ausscheidung hartbaren Legierungen) W. Kroit. / ‘chel 
Ber., Vol. 7, Aug./Sept. 1937, pp. 117-121. Excellent review 
based on 42 international patents and publications considers 2 
groups of precipitation hardening alloys, i.e. Ni-base alloy: and 
those in which Ni is added in small quantities in conjunction with 
other elements (Si, Al, Be, Sn, Ti) as a modifying and hardening 
constituent. The latter group naturally covers a large number of 
alloys, the best known being the Corson Cu-base alloys contain- 
ing Ni + Si, the Ni-Cu and Ni-Cu-Zn alloys containing Al, com- 
plex Au-base alloys with additions of Si + Ni, the hardenable 
austenitic Ni-Cr steels containing Ti, Al or Be, the Ni-bearing 
magnet steels (Mishima) and the latest Ni-Co-Fe magnet alloys. 
Brief reference is made to hardenable Al-base alloys. As to group 
I, hardenable Ni due to additions of Be, Si, Mg + C is dis- 
cussed besides modified Monel metals containing Al, or Ti, com- 
plex alloys of Ni-Cr base containing Be, and Ni-Co-Fe alloys with 
additions of Zr and other elements. EF (5c) 


Aging 


Production Carburizing Revolutionized in 30 Years. ERNEST 
F. Davis (Warner Gear Co.) Metal Progress, Vol. 32, Oct. 1937, 
pp. 347-350, 366. A condensed history of the development of 
carburizing over the past century. Discussion covers casburie 
materials, cast Fe and high Ni-Cr alloy containers, the use 0 
temperature control, the development of rotary hearth furnace and 
the present-day gas carburizing furnace of the continuous type with 
controlled temperature zones and controlled atmosphere. Costs 
of carburizing have been reduced from 15c to less than 1c a |b. 
Cost and uniformity requirements have forced this development. 

WLC (Se) 


Carburizing 
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DO YOU KNOW WHAT THE 
TWO COMPONENT BATH MEANS? 


Aerocase”® has achieved national rec- 
ognition because of this principle. 
The two component bath provides 
accurate control over uniformity in 
case depths, hardness, and efficiency 
by the simple addition of an activating 
agent at regular intervals. 
Consult our engineers who will 


gladly prescribe the bath 
best suited to your needs. 


* Registered U. S. Patent Office 


AMERICAN CYANAMID G CHEMICAL 
CORPORATION 


30 Rockefeller Plaza B ae fl) eo ee 





FEBRUARY, 1938 








If You Use Gas — 
Install 


JUTHE GAS FURNACES 


: a 

AMERICAN ELECTRIC FURNAGE Ca 
Cas Division ; 
Boston, Mass. 





High Speed Model HG-2 with Atmospheric 
Control, Dehydrators, and Foot Treadle. 
Muffle 12” Wide, 18” Deep, 8” High. 


There is a JUTHE Gas Furnace for every industrial furnace 
requirement. “AMERICAN” atmospheric control provides 
100% control of the atmosphere surrounding the work. Scaling, 
burning, and decarburization are prevented. Grain growth is 
reduced. 


JUTHE Furnaces fulfill the requirements of both tool room and 
production line for long life, low operating cost, and positive 
results. 


Write for Bulletins 26 and 27 


Gas Division 


American Electric Furnace 
Company 


29 Von Hillern St..—Boston, Mass. 
All Types Industrial Furnaces, 
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Soaking Pit Furnace—New Design and Operation. P. M. 
Orrit (Amsler-Morton Co.) Iron Steel Engr., Vol. 14, June 1937, 
pp. 17-21. Descriptive. The new type of pit is fired through a 
port in the center of the hearth. Ingots are arranged so as to sut 
round the port and to avoid direct impingement of the flame, and 
the hot gases travel parallel to the long axis of the ingots, recir- 
culate, and are discharged. Advantages claimed for this (Amco) 
pit are (1) lower flame temperatures and therefore reduced fuel 3 
consumption, (2) ease of control, (3) elimination of ingot ‘““wash- 

ing’ and (4) uniformity of heating. Control equipment and re- 

cuperator are also described. FPP (6) 


Tubular Recuperators Applied to Continuous Reheating Fur- 
naces. W. H. FitcH (Carborundum Co.) Iron Steel Engr., Vol. 
14, Apr. 1937, pp. 17-29. Gives the properties of bonded silicon 
carbide used for recuperator tubes and describes several industrial 
furnaces built with such tubes. Description is detailed and includes 4 
operating logs and diagrams of furnaces. FPP (6) 


Insulating Firebrick as a Furnace Lining. P. S. BRADLEY (A. P. 
Green Firebrick Co.) Mining and Met., Vol. 18, July 1937, pp. 
331-334. Practical discussion of the use of insulating firebrick. 
Explains the difference between insulating firebrick and insulating 
brick. The former is used in direct contact with furnace gases and 
the latter behind refractory walls. Used in direct contact with 
gases, insulating firebrick retards heat flow and does not allow it 
to penetrate into the wall. This brick is used mainly in intermittent 
type of furnaces. Material most suitable for furnace lining depends 
on operating cycle. VSP (6) 


J-M FIRECRETE 


’ for casting shapes yourself 
QUICKLY. . . at low cost 


o 






@ Use this hydraulic-setting J-M Refractory 
Cement for pouring door linings, flues and pipes; 
for dampers and special shapes. Handled like 
ordinary concrete, Firecrete saves time, labor 
and expense. And it’s exceptionally strong, highly 
spall-resistant, with practically no drying or fire 
shrinkage. For details on Firecrete and other 
J-M Refractory Cements, write to Johns-Man- 
ville, 22 E. 40th Street, New York City. 


REFRACTORY 
CEMENTS 





JM 
Johns- Manville 
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M. H. MAWHINNEY, SECTION EDITOR 


B. NEALEY 
pp. 2( 


Gas Hot Tubes for Burning Porcelain Enamel. J 
(Amer. Gas Assoc.) Iron Age, Vol. 140, Sept. 30, 1937, 
28. Describes the flexible gas or radiant tube type furnace. Cor 
sists of a self-contained heating unit with a tube heated from th 
inside by gas burner. Almost any type of furnace may be equipped 


with this method of heating. VSP (6) 

Refractories Application. A. V. LEUN (Bethlehem Steel Co.) 
lron Steel Engr., Vol. 14, Mar. 1937, pp. 36-46; with discussion 
Comprehensive review, from the viewpoint of the consumer of 
refractories. Discusses ladle refractories, open-hearth insulation 
chrome and magnesite brick, insulating refractory brick, semi-super 
refractory clay brick and power-pressed silica brick. FPP (6) 


Modern Refractories for the Steel Industry. L. J. Troste! 
(Gen. Refractories Co.) Iron Steel Engr., Vol. 14, Mar. 1937, p 
24-35; with discussion. Up-to-date review of refractories man 
facture, composition, properties and applications. FPP (( 


Gas Fired Slab Heaters. J. B. NEALEY (Amer. Gas Assox 
Iron Age, Vol. 140, July 15, 1937, pp. 39-40. Describes a trip 
fired, zone-controlled, continuous furnace for heating slabs used 
the McDonald plant of the Carnegie-Illinois Steel Corp. (€ 
fuel is used. 50 tons of steel may be heated/hr. VSP (| 


Controlled Atmosphere in Heating Furnaces. A. V. SMIRNi 
Kach. Stal, Vol. 5, No. 8, 1937, pp. 5-9. In Russian. Gene 
summary of published data on the subject. ( 
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NAME may be an empty title... or it may be 
expressive of individuality, character and accom- 
plishment. The name P. B. SILLIMANITE stands for 
effective development—skill in manufacturing and domi- 


nating performance. 


Industry has accepted P. B. SILLIMANITE for its proved 
standard of performance, isolating it from all others. 


This . . . is your assurance of satisfaction. 


P. B. SILLIMANITE, imported into North America ex- 
clusively by The Chas. Taylor Sons Co., is obtained in 
India from the PUREST and LARGEST of known deposits 


of this (and related) mineral. 


When you specify P. B. SILLIMANITE you know that, as 
far as is humanly possible, you have eliminated a major 
uncertainty as to final results. Its efficient and economical 


service will confirm your good buying juagment. 


Users of this class of refractory material know the answer 


All P. B. SILLIMANITE made to the question: ‘What's in a name?’’. That's why they 
by The Chas. Taylor Sons Co, 


FEBRUARY, 


bears this trade-mark. 


continue to specify “P. B. SILLIMANITE.”’ 


THE CHAS. TAYLOR SONS CO. 


1938 


Manufecturers of P. B. SILLIMANITE and FIRE CLAY REFRACTORIES 


CINCINNATI, OHIO 
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Welding & Cutting 


E. V. DAVID, SECTION EDITOR 


Tentative Specifications for Iron and Steel Filler Metal. W eld- 
ing J., N. Y., Vol. 16, Aug. 1937, pp. 21-26. Specifications pre- 
pared jointly by Am. Welding Soc. and A.S.T.M. Tests are dis- 
cussed and specimen dimensions and location shown in sketches. 
Photos of cross section of good and bad fillet welds shown. 

WB (7b) 


Brazing wd Weld-brazing of Copper and Its Alloys (La 
Brasure et la Soudo Brasure du Cuivre et de ses Alliages) P. 
HOLLARD. Cuivre et Laiton, Vol. 10, Aug. 30, 1937, pp. 369-371. 
The various methods of repairing broken or cracked pieces by 
welding, and welding rods used therefor are discussed. Ha (7b) 


Reconditioning of Locomotive Copper Fireboxes by Welding 
(Reparaturschweissung an kupfernen Lokomotiv-Feuerbuchsen ) 
R. HEsseE. Autogenschweisser, Vol. 10, June 1937, pp. 54-55. Brief 
illustrated review. Recommends the use of Cu welding rod con- 
taining 99.8% Cu, 1% Ag and “further additions facilitating 
welding such as P.” Two reconditioning jobs are shown. 


EF (7b) 
Autogenously Welded Bridge Railings of Pipes (Autogenge- 


schweisste Briickengelander aus Rohren) H. H. Grix. Axfo- 
gene Metallbearbeit., Vol. 30, Aug. 35, 1937, pp. 275-276. 
Descriptive. Ha (7b) 

Formed Sheet Steel. Beats Wear and Weather. E. J. STAHL. 
Fab. Progress, May 1937, pp. 93-94. Public utility trucks and 
equipment of welded construction. WB (7b) 

Rectifiers for Arc Welding. S. G. P. pE LANGE. Electrical 
Rev., Vol. 121, Aug. 6, 1937, pp. 175-176. Discusses the scope 
of d.c. and a.c. methods. MS (7b) 


Contribution to the Knowledge of Autogenous Welding of 
Rail Joints (Beitrag zur Kenntnis der autogenen Schienenstos- 
schweissung) LEO KNEZ. Autogenschweisser, Vol. 10, Apr. 1937, 
pp. 40-44. Problem is discussed from metallurgical viewpoint. 19 
photomicrographs of faulty and good rail joints are shown. 


EF (7b) 


Autogenous Welding of Monel Metal (La Soudure Autogéne 
du Métal Monel) P. HoLtarpD. Cuivre et Laiton, Vol. 10, July 
30, 1937, pp. 325-327. Practical. Preparation of work pieces, 
procedure in welding and results are described. Ha (7b) 

Die Casting. HERBERT CHASE. 
80-83. 


Fab. Progress, May 1937, pp. 
WB (7b) 


Construction and Repair by Welding of Locomotive Cylinders 
(Construction et Réparation par Soudure des Cylindres des 
Locomotives) G. AUGEREAU. Usine, Vol. 46, May 13, 1937, p. 
29. Welding of a cracked cylinder costs only 55% of a new 
cylinder. Method is briefly described. Ha (7b) 


Mechanical High-speed Resistance-welder Control. F. H. 
Rosy. Elec. Eng., Vol. 56, Sept. 1937, pp. 1145-1148. A new 
type of control equipment permits the use of operating speeds of 
350 or more welds per minute for pneumatically operated portable 
welding tools. WHB (7b) 


Taking the Temperature of Industry. L. H. Query (Taylor 
Inst. Co.) Fab. Progress, July 1937, pp. 124-126. Diaphragm- 
operated valves are improved and reduced in weight, and are of 
better appearance, by substitution of welding for castings. 

WB (7b) 


Hard Surfacing Beats Sand and Stone. Oris E. PERKINS. 
Ind. & Welding, Vol. 10, June 1937, pp. 23-29. Surfacing of 
crusher, dredge pump parts, gravel screen is discussed with sketches 
and photos. WB (7b) 
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The Welded Vierendeel Bridges over the Albert Canal (Les 
Ponts Vierendeel Soudés sur le Canal Albert) G. Moresséez, 
Rev. Universelle Mines, Vol. 13, Aug. 1937, pp. 325-337. The 
recent construction of some 50 welded bridges of 34-90 m. span 
is described. 9 references. Ha (7b) 


The Blowpipe Applied to Simple Jobs in Industrial Plants 
(Der Schweissbrenner bei einfachen Arbeiten in den Werkstitten 
der Industriebetriebe) ERNsT GREGER. Awtogenschweisser, Vol. 
10, June 1937, pp. 56-58. Practical. Demonstrates the use and 
economy of the blowpipe for welding jobs on cast Fe, steel and 
bronze. EF (7b) 


Electric Welding Installation and Organization in Shipyards, 
W. L. FAERMAN. Engineer, Vol. 163, Apr. 9, 1937, pp. 428- 
431; Engineering, Vol. 143, Apr. 16, 1937, p. 427; Welder, Vol. 
9, May 1937, pp. 131-135. See Metals and Alloys, Vol. 8, Oct. 
1937, p. MA 620L/6. LFM + WB (7b) 


Welded Caissons (Geschweisste Senkkdsten) B. ENyept. 
Elektroschweissung, Vol. 8, May 1937, pp. 85-87. Practical. Ad- 
vantages of welding are better tightness with thinner sheets. 

HR (7b) 


I. L. Dennis. Ind. & Welding, Vol. 
Practical instructions with sketch« 
WB (°b) 


Clutch Tooth Repair. 
10, June 1937, pp. 20-21. 


Designs and Preparations for Resistance-welded Parts. | M. 
Cooper (Gen. Electric Co.) Product Eng., Vol. 8, Sept. 1: 37 


pp. 334-336, 360-361. Practical. Advantages gained from us of 
correctly designed and shaped parts are discussed and a ¢ eat 
number of examples described. Ha (7b) 


Safe Ending Locomotive Boiler Tubes by Resistance Weld ng. 
H. A. WoorrTer (Federal Machine & Welder Co.) Iron Age, ‘ ol. 
140, Sept. 2, 1937, pp. 32-35. A practical discussion of the re air 
of locomotive boiler tubes and flues by resistance welding. 

VSP b) 


Assembling Steel Plate for Welding Is Important Facto in 
Good Job. Forest Major (Tippett & Wood) Steel, Vol. 01, 
Sept. 13, 1937, p. 74. Stresses importance of careful and acc: ‘ate 
preparation of the various parts of welded steel plate work 

MS (’b) 


Welded Housing Saves Wet Motor. HENry K. DEV ks 
(American Murex Corp.) Steel, Vol. 101, Sept. 27, 1937, p. 62. 
At plant of Andrews Steel Co., Newport, Ky., all electrically 
welded housing constructed around electric motor submergec in 
flood, acted as a vacuum dryer in salvaging the motor. (C-Mo 
steel electrodes salvaged from flood were used. MS (7b) 


Welded Excavator Parts Built to Take Large Shock Loads. 
H. S. Carp (National Electric Manufacturers Assoc.) S/eel, 
Vol. 101, Sept. 20, 1937, pp. 140, 144, 146, 149. Marion Steam 
Shovel Co., Marion, O., uses electric arc welding in the fabrica- 
tion of heavy-duty excavators. Permits reduction in weight, main- 
tenance of low manufacturing cost, more flexible design to meet 
special requirements, and making modications readily. MS (7b) 


Welding at Cambridge University. Welder, Vol. 9, May 1937, 
pp. 131-133. Welding curriculum started in 1935 with oxyacety- 
lene and a.c. welding plant. Lectures, demonstration of welding 
operations and preparation of test plates are given to students. 
Résumé of 7 weeks program is given. WB (7b) 


Thousands of Feet of Welding Required in Construction of 
Special Fan Units. Steel, Vol. 101, Sept. 6, 1937, p. 56. 
Describes briefly fabrication of special fans by Clarage Fan Co., 
Kalamazoo, Mich. Except for certain outside frame members, all 
parts were made of Monel metal and joined entirely by welding 
and bolting. MS (7b) 


Welding Should Be Held to Required Economical Amount. 


Steel, Vol. 101, Sept. 13, 1937, p. 54. Discusses design of welded 
structures. * MS (7b) 
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Major Pipe Line Is Constructed by the “Stove-Pipe” Jointing 
Method. Steel, Vol. 101, Sept. 13, 1937, p. 42. Descriptive. 
Electric welding, using stove-pipe method, was employed in con- 
structing 1234-in., 94-mile pipe-line in mountainous country in 
W. Va. MS (7b) 


Modern Welding Equipment. Electrical Rev., Vol. 121, Sept. 
24. 1937, pp. 407-409. Describes equipment on view at the Engi- 
neering and Marine Exhibition. MS (7b) 


Welded Crane Gantry at Frodingham Handling 4,000 Tons 
of Steel Weekly. Welding Ind., London, Vol. 5, June 1937, pp. 
155-159. WB (7b) 


Electric Arc Welding on the Twin Screw Motorship “Port 
Jackson.” Welder, Vol. 9, May 1937, pp. 136-138. Details. 
WB (7b) 


Autogenous Welding in the Locksmith’s Trade (Die Auto- 
genschweissung im Schlossergewerbe) Autogenschweisser, Vol. 
10, May 1937, Special Issue, pp. 41-46. Some characteristic jobs 
are shown in 17 illustrations and briefly described. EF (7b) 


Welding Rods (Zusatzwerkstoffe) Axutogenschweisser, Vol. 10, 
May 1937, Special Issue, pp. 25-27. Review. Discusses welding 
rods for ferrous and non-ferrous metals. EF (7b) 


Welding of Zinc (Ueber das Schweissen von Zink) Axtogen- 
schweisser, Vol. 10, Apr. 1937, pp. 49-50. Brief critical discus- 
sion of difficulties met in welding of Zn and practical instructions. 

EF (7b) 


Gas Welding in Forges (Die Autogenschweissung in Schmiede- 
betrieben) Axutogenschweisser, Vol. 10, May 1937, Special Issue, 
pp. 49-53. General review. EF (7b) 


.utogenous Welding in Agriculture (Die Autogenschweissung 
in der Landwirtschaft) Axtogenschweisser, Vol. 10, May 1937, 
Sp cial Issue, pp. 53-54. Refers to reconditioning of agricultural 
m chinery and tools by gas welding. EF (7b) 


xamples of Welding at the Works of Messrs. C. & W. 
W ker, Ltd. Welder, Vol. 9, May 1937, pp. 152-155. 
WB (7b) 


as Cutting and Welding in the Construction of Apparatus 
ar . Tanks (Autogenschneiden und -schweissen im Apparate- 
vu Behalterbau) Autogenschweisser, Vol. 10, May 1937, Special 
1. .e, pp. 36-41. Some recent jobs of a more complicated nature 
a illustrated and discussed. EF (7b) 


‘uiltup Welding (Die Reparaturschweissung) Auxtogen- 
eisser, Vol. 10, May 1937, Special Issue, pp. 56-59. A great 
ety of jobs are shown in 14 illustrations and briefly described. 

EF (7b) 


theet Metal Welding. Ind. & Welding, Vol. 10, June 1937, 
t . 22-24. Details are discussed with sketches. See also Metals 
. d Alloys, Vol. 8, Oct. 1937, p. MA 620R/2. WB (7b) 


Welding of Stainless Steels (Die Schweissung von rostfreien 
ihlen) Autogenschweisser, Vol. 10, May 1937, Special Issue, 
p>. 29-32. Fairly up-to-date review. EF (7b) 


in 


\utogenous Welding for Pipe Line Construction (Die Auto- 
genschweissung im Rohrleitungsbau) Awxtogenschweisser, Vol. 
10, May 1937, Special Issue, pp. 32-35. The possibilities and 
details of welding are shown in 11 illustrations. EF (7b) 


New Seamwelders (Neue Nahtschweissmaschinen) Werkst. w. 
Betrieb, Vol. 70, Feb. 1937, pp. 36-39. Survey of thyratron con- 
trolled resistance welding machines. HR (7b) 


Welding and Brazing of Malleable Iron (Schweissen und 
Liéten von Temperguss) Axtogenschweisser, Vol. 10, May 1937, 
Special Issue, pp. 21-22. General review. EF (7b) 


The Best Method in the Proper Place Helps Cleveland Trac- 
tor Prepare for the Worst. Fab. Progress, May 1937, pp. 84-87. 
General. Special application of various type steels. WB (7b) 


Approved American Welding Society Symbols. Part II. 
Ind. & Welding, Vol. 10, July 1937, pp. 38-40. See Metals and 
Alloys, Vol. 8, Sept. 1937, p. MA 554L/10. WB (7b) 


The Are Welding of Light Steel Sheet. H. THOMASSON. 
Sheet Metal Ind., Vol. 11, July 1937, pp. 655-657. Discussion of 
the adaptation of this type of welding to refrigerator liners when 
the superimposition of a high-frequency current stabilized the weld- 
ing arc. ‘AWM (7b) 
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What Happens During Welding and Cutting. GrorGE V. 
SLATTMAN. Power Plant Eng., Vol. 41, June 1937, pp. 364-366. 
Discusses the combustion and products of combustion of an oxy- 
acetylene flame. Temperatures of 6000° F. are available, with 
reducing atmospheres. Charts are included on decomposition of 
gases, gas analysis, and flame temperatures. ECK (7b) 


The Oxy-acetylene Cutting of the “Clad” Steels. OWEN C. 
Jones. Ind. & Welding, Vol. 10, July 1937, pp. 26-30. Original 
research. Previous method of cutting from noble metal side rather 
than mild steel side is now reversed with the new technique. The 
slagging action of the mild steel aids in cutting cleanly through 
the clad metal without the former gouging experienced with old 
technique. Larger size cutting nozzle, higher cutting O, pres- 
sure and slower cutting speed required than for equivalent thick- 
ness of mild steel. It is important to keep the torch at 10° fol- 
lowing angle to prevent gouging of the clad metal. Investigation 
showed no separation of the bond between clad and backing 
metal due to flame cutting and no C or Fe pick-up shown for 
the clad metal. Reduced corrosion resistance due to carbide sepa- 
ration was confined to narrow zone. Some micros and macros of 
the cuts are shown to illustrate the text. WB (7b) 


Welded Reinforcements for Concrete Structures. O. BONDY. 
Welding Engr., Vol. 22, July 1937, pp. 34-37. Advantages of 
welding the reinforcing bars are discussed and shown to be based 
on reliability, safety in handling for erection and greater economy. 
Butt welds in reinforcements may carry 80% of ultimate strength 
of parent metal in tension and 100% in compression. Various 
photos show the construction made possible by this method. See 
also Metals and Alloys, Vol. 8, June 1937, p. MA 366R/6. 

WB (7b) 


Thermal Influences—How They Affect the Weld Metal. BELA 
RoNAY. Welding Engr., Vol. 22, July 1937, pp. 17-19. Resumé 
of author's previous work on grain size control of weld metal by 
control of interpass temperature in a multiple pass weld. The 
material is written for practical welder with no metallurgical 


background. WB (7b) 


Welding and Repairing Hydraulic Impulse Turbines. G. R. 
Woopman (S. Calif. Edison Co.) Electrical West, Vol. 79, Aug. 
1937, pp. 27-29. Report of the Operating-Economics Section, 
Pacific Coast Electrical Association. Discusses field experience in 
welding of fatigue and shrinkage cracks; use of welding to 
change bucket contours for improving efficiency; cavitation repairs; 
and service life of different metals used in needle tips and nozzles. 
Cast steel with 18-8 stainless steel overlay appears to be the most 
economical to use for needle tips and nozzles. MS (7b) 


Welding of Nickel Strip (Schweissung von Nickel-Diinn- 
blech) VALENTIN TRUNSCHITZ. Autogenschweisser, Vol. 10, June 
1937, pp. 60-61. Critically discusses the difficulties encountered 
in securing sound welds with Ni strip of less than 2 mm. thick- 
ness. Claims that solution has been found by using the “Aga’”’ 
torch in which the oxy-acetylene flame is surrounded and pro- 
tected by a set of small bunsen burners. EF (7b) 





X-ray Field Inspection of Welded Seams in Pressure Piping. 
HERBERT R. ISENBURGER. Welder, Vol. 9, June 1937, pp. 165- 
167, 173. Psychological effect on welder of X-ray check on work 
is cited as mainly responsible for drop in rejections in one plant 
from 25% to 5%. Several views are given of the installation 
used with X-ray tube diametrically opposite film, the tube being 
held in special clamping arrangement. A new type of tube used 
is stated to have reduced objectionable scattered radiation, and is 
able to penetrate 3 in. of steel in one minute. In one inspection 
job welds made under most difficult conditions were of better 
quality. WB (7b) 


Coal Breakers Get Welding Aid. L.A. Davis. Ind. & Weld- 
ing, Vol. 10, June 1937, pp. 35-36. Hard surfacing and build-up 
of Mn steel breaker parts are discussed. Thin layer of hard sur- 
face on new Mn steel parts prevents rapid wear at start until steel 
has work hardened and allows high wear resistance to be obtained 
immediately. WB (7b) 


Arc-welded Construction Increases Capacity of Freighters. 
A. F. Davis (Lincoln Elec. Co.) Welding Engr., Vol. 22, July 
1937, pp. 29-32. Review with photos of the various parts of the 
hull during construction. Details of welding sequence are dis- 
cussed. WB (7b) 


Shall It Be Welded? If So—How Designed? E. J. CHart- 
TON (Lukenweld Co.) Product Eng., Vol. 8, July 1937, pp. 258- 
261; Aug. 1937, pp. 310-312. Descriptive. Preparation of work, 
principles to be applied, and examples to illustrate welding and 
cutting in manufactured structures are described. Ha (7b) 
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Flame Cutting—Part I. Pau. Ross. Welding Engr., Vol. 22, 
July 1937, pp. 20-23. Practical details are given in which clean 
cutting tips and pressure valves on O, and acetylene side of ade- 
quate size and perfect operation are stressed. Faster cutting is 
possible with greater amount of preheat ahead of the cut, and 
work of better quality is obtained when operator is in comfortable 
position. Sketches and photos illustrate some of the auxiliary 
equipment for cutting shapes, circles, etc. WB (7b) 


The Application of Electric Welding to Decorative Wrought 
Ironwork. RAYMOND LisTER. Welder, Vol. 9, May 1937, pp. 
156-157. Descriptive. Labor and time saving in arc welding over 
fire-welding cited. The final product, when combining arc welding 
and smithing for joining the forged parts, is simpler in design 
without sacrifice of artistic merit. WB (7b) 


Defects on Superheater Tubes, Made by Resistance Welding 
Two Different Materials (Briiche an Ueberhitzerrohren, die mit 
Widerstandsschweissung aus zwei verschiedenen Werkstoffen 
hergestellt waren) E. KUHN. Wdarme, Vol. 60, July 31, 1937, 
pp. 485-488. Thermal and mechanical stresses due to faulty con- 
struction and insufficient heat treatment are blamed for the defec- 
tive weld of an austenitic/mild steel tube joint. EF (7b) 


New Developments in the Field of the Acetylene Generator 
(Neuerungen auf dem Gebiete des Azetylenentwicklerbaues) 
HELMUT KocH. Autogene Metallbearbeit., Vol. 30, Aug. 1, 1937, 
pp. 257-261. Descriptive. The disadvantages of the commercial 
apparatus for C,H: generation are discussed and recent attempts 
to eliminate them described. A particularly successful new appa- 
ratus has no residue of Ca carbide sludge, an excess of water is 
used, and a saving of carbide is possible. Ha (7b) 


Oxy-acetylene Welding and Silver Soldering of Monel Metal 
and Nickel. F. G. FLocKe & J. G. SCHOENER (Intern. Nickel 
Co.) Sheet Metal Ind., Vol. 11, Jan. 1937, pp. 67-69. Practical 
discussion of requirements for a good job: (1) correct materials, 
flux, rod, etc., (2) proper jigging and spacing of work, (3) proper 
welding procedure. Arc Welding of Monel Metal and Nickel 
Sheet. I[bid., Feb. 1937, p. 230. Discussion of the improved 
results obtained with the use of heavily flux-coated electrodes of 
the shielded-arc type. AWM (7b) 


Design and Welding of Sheet Metal Parts. J. H. Coupe. 
Sheet Metal Ind., Vol. 11, Feb. 1937, pp. 221-223, 228. General 
information which has stood the test of practice. Electric arc 
welding, oxy-acetylene welding and electric resistance welding are 
discussed. Design of parts for welding and proper jigs for the 
welding of these parts is noted as being of great importance if 
good work is to be done. AWM (7b) 


Welding Gives Flexibility in Machine Tool Installations. L. J. 
BERKELEY (Berkeley Eng. Co.) Ind. & Welding, Vol. 10, July 
1937, pp. 17-20. Change-over beginning in 1925 from line shaft 
drive to individual drive made with greatest economy by welding 
instead of using cast bases, etc. The parts were usually one or 
two of a kind, which made pattern costs excessive. Sections are 
cut with torch and inside corners butted together leaving 90 
degree groove which is filled with weld metal and finally ground 
to rounded corner. Electric motor mounts are made by welding 
seamless tube to box sections. WB (7b) 


Welding 11-14% Manganese Steel. B.H. Payne. Welding 
Engr., Vol. 22, July 1937, pp. 24-26. Practical. Least possible 
amount of heat should be used in welding this grade, due to em- 
brittling effect of slow cool from excess welding heat. Use of Ni 
Mn metallic arc weld is necessary to give toughness with least 
heat input to the repair. Contraction is taken care of by peening 
a small length of deposit while still hot, thereby preventing 
cracking. Escape of gases from metal during deposition facili- 
tated by slight weaving of the electrode. WB (7b) 


Some Properties of Deposits of Low Carbon Steel in 
Arc Welding. Minasu OKaApDA. Trans. Chem. Eng. Congr. 
(World Power Conf., London, 1936), Vol. 2, pp. 586-601. A 
summarized report. Subjects discussed are: effect of heat-treat- 
ment on the fracture of the welded specimen; effect of Si and Mn 
on the mechanical and electromagnetic properties of deposited weld 


metal. AAA (7b) 


Cutting Stainless Clad and Nickel Clad Steel Plate. 
World Eng. Record, Vol. 102, July 23, 1937, pp. 79-81. Stain- 
less-clad plate should be cut from the mild steel side. A larger 
size cutting nozzle, higher (50-100%) O pressure, and slower 
cutting speed than are usual for an equivalent thickness of mild 
steel plate are recommended. The cutting blow pipe should be 
inclined at an angle of 10° from the vertical. EF (7b) 
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Weld Metal Resistant to Corrosion and High Temperature 
Oxidation. Welder, Vol. 9, June 1937, pp. 163-164. Condensed 
moisture in high pressure gas, corroded ends of pipe in screwed 
joints. Cure found in depositing Ni-Cr alloy with metallic arc 
at end of pipe, cutting thread in alloy end, and making the joint. 
This method avoided expense of making entire tube of cor- 
rosion resistant grade of steel. The Ni-Cr electrode is suggested 
for electrical work where non-magnetic parts are to be welded, 
as the weld metal is itself non-magnetic. WB (7b) 


The Welding of the Low Alloy Steels—Yoloy—A Copper 
Nickel Steel. Ind. & Welding, Vol. 10, July 1937, pp. 24-25, 
30. Summary of excellent physical properties of this grade. For 
high impact after welding, normalizing is recommended. C range 
under .10% best for welded structures, and are practically non-air 
hardening. C range above .20% should be preheated to 200-300° 
F. before welding. Stress relief at 1200° F. does not reduce 
strength of material. No special rods are required for welding 
low C-Yoloy although 44% Mo rods may be used to get higher 
strength in weld deposit. WB (7b) 


Ind. & Welding, Vol. 10, June 
1937, pp. 38-41. Gas welding of various joint types is detailed 
with sketches. Properties of Cu deposited from rod are improved 
by water quenching after welding. Bronze welding of Cu pipe 
is recommended rather than fusion welding with many advantages 
listed for bronze welding. WB (7b) 


Electric Arc Welding of Monel Metal Structures. JAMEs F. 
MAGUIRE (Watertown Arsenal) Sheet Metal Ind., Vol. 11, Aug. 
1937, pp. 741-742. Practical description of methods developed 
at Watertown. It is important to stress-relieve at 575° C. for 5 
hrs. any low-temperature-finished Monel which had been subjected 
to cold working. AWM (7b) 


Repair Welding of Castings (Reparaturschweissung von Guss- 
tiicken) W. SEYDEwiTz. Autogene Metallbearbeit., Vol. 20, Oct. 
1, 1937, pp. 325-327. Describes welding-on of broken-off gear 
teeth. Ha (75) 


All-welded Building of Power Plant. TAKASHI IDEKA & Sv» v- 
KICHI OTA. Yosetsu-Kyokwai-Shi, Vol. 7, July 1937, pp. 308-3 0. 
The building of power plant in the Kisha-Seizo Kaisha, Os: 
was constructed with steel beams all welded. The details of c 1- 
struction and cost are described. HN (7>) 


Practical Experiences in Autogenous Welding of Chain Sta: ‘s 
for Mechanical Weaving (Praktische Erfahrungen beim Av o- 
genschweissen von Kettenbaumen fiir Mechanische Weberei: 1) 
H. H. Grix. Autogene Metallbearbeit., Vol. 30, Oct. 1, 1937, »p. 
324-325. Descriptive. Ha (75) 


Copper Alloy Pipe Welding. 


Physico-chemical Properties of Welding Slags and their In u- 
ence on Welding Processes. A. EROKHIN. Metallurg, Vol. 2 
May 1937, pp. 82-92. Im Russian. General summary of lit: :a- 
ture data. (75) 


Welding of a Cylinder Block by Gas Fusion Weld 1g 
(Schweissen eines Zylinderblocks durch Gasschmelzschweissu: z) 
H. Casst. Axutogene Meiallbearbeit., Vol. 30, Oct. 1, 1937, >p. 
323-324. Descriptive. Ha ( >) 


The Use of Welding Wires which Give Austenitic Struct ire 
for Welding Unalloyed and Low-alloy (Non-austenitic) Steels 
(Ueber die Verwendung von Schweissdrahten, die austenitisc ies 
Gefiige ergeben, fiir die Schweissung unlegierter und niedrig- 
legierter (Nichtaustenitischer) Stahle) K. L. ZEYEN. Tech. Mitt. 
Krupp, Vol. 5, June, 1937, pp. 89-102. See Metals and Alloys, 
Vol. 8, Oct. 1937; p. MA 620R/9. Ha (7b) 


Carbon-oxygen and Manganese-oxygen Relation in Arc Weld- 
ing Mild Steel Plate. TAKESHI! OKAMOTO, HIDEO NISHIMURA & 
HorAsHit KATAYAMA. Yosetsu-Kyokwai-Shi, Vol. 7, Sept. 1937, 
pp. 403-405. In Japanese. Original research. Although the 
physico-chemical changes that occur in steel-making furnaces are 
now well established, the reactions that occur in arc welding mild 
steel plate, for example, are too rapid to permit mathematical 
derivation of their equilibrium constants. This investigation con- 
sisted of determining the O, C and Mn content of the deposited 
metal, using a commercial coated electrode and varying the arc 
voltage and welding amperage. For the rods used, a voltage of 
22-24 volts and current of 140 amps. gave the best weld. Increase 
in either the voltage or current decreases the C and Mn and 
increases the O content of the bead. HN (7b) 


Some Important Applications of Electric Welding (Quelques 
Applications Importantes de la Soudure Electrique) Tech. 
Moderne, Vol. 29, Feb. 15, 1937, pp. 135-136. Descriptive. 
Various applications of electric welding for trains, bridges, build- 
ings, ribbed conduits, high pressure chambers, cracking joe S) 
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Welding High Tensile Steel. E. W. P. Smitu (Lincoln Elec- 
tric Co.) Civil Eng., Vol. 7, June 1937, pp. 412-413. Shielded 
electrodes should be used for welding high strength structural 
steels. Recommended welding currents are given, and typical 
mechanical test results on welds tabulated JCC (7b) 


The Endurance Strength of Butt-weld Joints, of Samples with 
Laid-on Seams and Lap-joints (Die Dauerfestigkeit von Stumpf- 
nahtverbindungen, von Probem mit aufgelegten Raupen und von 
Laschenverbindungen) F. KAUFMANN. Tech. Mitt. Krupp, Vol. 
5, June 1937, pp. 102-125. Original research into the dynamic 
distribution of stresses in welded joints with regard to the influence 
of laid-on seam, shape of seam, and electrodes. Testing machines, 
their calibration and materials used are described. In general, 
laid-on seam stresses are pioduced which can assume considerable 
magnitude, and can be reduced by planing or grinding and anneal- 
ing. The strength of the welded seam is reduced to 42-50% of 
that of the base material. Laying of the seam on cold material 
and laps of 15 min. thickness with fillets of 8 mm. height had a 
favorable effect. Several types of lap joints were tested and com- 
pared. 12 references. Ha (7b) 


A Particular Application of Autogenous Welding (D una par- 
ticolare app‘icazione della saldatura autogena) F. BoNIFACIO. 
L’ Aerotechnica, Vol. 17, Aug.-Sept. 1937, pp. 762-764. Comments 
on acetylene welding of special steels in order to produce good 
tensile and fatigue properties in aircraft construction. The steels 
are described only by trade names, Tostic, of 70,000 and Tri- 
masic of 65,000 lbs./in.’ tensile. Not even the C content is 
stated, to say nothing of the alloying elements, so the conclusion 
that with suitable precautions, good welds can be made, is not 
helpful to one who does not know what these Italian names imply. 
Rather poor micrographs are appended to show the benefit of 
normalizing. HWG (7b) 


‘he Effect of Potassium Ferrocyanide in the Coating on the 
Arc Welding of Steel. HARUJIRO SEKIGUCHI. Yosetsu-Kyokwat- 
Sh;. Vol. 7, Sept. 1937, pp. 406-409. In Japanese. Original re- 
search. K_ ferrocyanide is often used as an arc stabilizing com- 
porent in the coating, but it decomposes at a high temperature and 
evo ves cyanogen gas. As the quantity of this component in the 
cos ing imcreases, a distinct increase of N content in the deposited 
mc | and a slight increase of C content takes place,-but apparent 
sp ‘fic gravity and the amount of oxide inclusions decrease. The 
ter inal voltage necessary for the same quantity of welding cur- 
rer also decreases with rising ferrocyanide content. Microstruc- 
tu: | examination showed that the braunite or the eutectoid of Fe 
an FeN appears in Fe containing more than 0.07% N. Existence 
of . large quantity of ferrocyanide in the coating is not desirable, 
as 1¢ increase of N content and the decrease of apparent specific 
gr ity lead to serious defects. HN (7b) 


‘elding of Mechanical Equipment. ALFRED E. GIBSON 


(\ ellman Engineering Co.) Iron Age, Vol. 140, Oct. 14, 1937, 
pp. 98-100, 104, 108, 110-111, 148, 150. Discusses the advan- 
ta‘ -s of welding of various machinery parts. Considers also the 
w:.dability of a number of steels. VSP (7b) 

he SAE Numbering System. Ind. & Welding, Vol. 10, Aug. 
19°7, pp. 50-54. An explanation of the system reprinted from 
1955 edition by popular demand. WB (7b) 


\n Improved D. C. Welder. Engineer, Vol. 163, June 11, 
1957, pp. 670-671. Descriptive with illustrations and diagrams. 
LFM (7b) 


Fusion Welding. Its Present Position in Process Equipment 
Fabrication. Chem. & Met. Eng., Vol. 44, Sept. 1937, pp. 473- 
476. Editorial staff review of significant changes during the past 
few years in the various codes pertaining to welding are discussed. 

PRK (7b) 


Welded Structural-steel Warehouse. Engineering, Vol. 143, 
May 28, 1937, pp. 623-624. Describes some of the welding prob- 
lems encountered in erecting a building in Birmingham, England. 
Cost figures showed that welding was 15 to 25% cheaper than 
riveting. LFM (7b) 


Oxy-acetylene Welding of Stainless Steel. Ind. & Welding, 
Vol. 10, Aug. 1937, pp. 47-49. General discussion of welding 
technique, corrosion resistance of heat-affected area and stabilization 
with Cb and Ti. WB (7b) 


Welded Pressure Vessels for Land Engineering, 
Vol. 143, Jume 11, 1937, p. 664. Comments on a publication en- 
titled: “Requirements for Welded Pressure Vessels Intended for 
Land Purposes” put out by Lloyds Register of Shipping. 

LFM (7b) 
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Further Experiments on the Endurance Limit in Bending of 
Steel Rods with Flame-cut Faces (Weitere Versuche iiber die 
Dauerbiegefestigkeit von Stahlstaben mit Brenngeschnittenen 
Flichen) O. GraF. Autogene Metallbearbeit., Vol. 30, Oct. 1., 1937, 
pp. 321-323. The mechanical properties of flame-cut rods were 
just as good or better than those of the original material near the 
cut faces. Endurance limit was further improved by grinding the 
flame-cut faces. This corroborates previous investigations. 

Ha (7b) 


United States Bureau of Standards Studies Welds. Ind. & 
Welding, Vol. 10, Aug. 1937, pp. 31-32. A pictorial review. 
WB (7b) 


International Railway Congress. Engineer, Vol. 163, June 25, 
1937, pp. 722-725; Engineering, Vol. 143, June 18, 1937, pp. 698- 
701. Briefly reviews the discussion of one section of the Congress 
dealing with the welding of rails and crossings. LFM (7b) 


Electric Welding of Steel Wire (Das elektrische Stumpf- 
schweissen von Stahldrahten) MEEBOLD. Drahtwelt, Vol. 30, 
June 26, 1937, pp. 316-318. Microstructural study. EF (7b) 


Flame Cutting in the Foundry—Removal of Chromium-nickel 
Steel Risers. C. H. S. TUPHOLME. Welding Ind., London, Vol. 
5, June 1937, pp. 160-161. A successful method is reviewed; the 
technique requires injector type torch one size larger than for 
cutting plain C steel. Os: pressure should be 15 to 20% more 
than for plain C steel. The nozzle should have 6 preheating jets 
rather than the usual 4 or less. The cut is made horizontally 
across top surface of riser and progresses downward in vertical 
plane. Movement of torch during cutting should be up and down. 

WB (7b) 





The Rightward Method of Oxy-acetylene Welding. Engineer- 
ing, Vol. 144, July 16, 1937, p. 84. Descriptive. Outlines the 
advantages of the rightward method of welding in which the 
blowpipe is moved from left to right and is followed by the weld- 
ing rod and not the reverse as in the older method called leftward 
or forward welding. With this method there is a reduction in the 
consumption of welding rod and there is an increase in the speed 
of welding, both tending to reduce costs. There is also an im- 
provement in the properties of the welds as the completed weld is 
covered with the blowpipe flame which protects it during the 
preliminary cooling stage so it is not subject to the brittleness 
caused by rapid air cooling. LFM (7b) 


Reclaiming Turbine Runners. CARLISLE WALKER. Ind. & 
Welding, Vol. 10, Sept. 1937, pp. 26-27. They are bronze welded 
using C blocks for backing, ground to size and give wear resistant 
service. Reclamation saves $1800 cost of mew cast Fe runner. 

WB (7b) 


Limiting Factors in Repair Welding. J. K. JOHANNSEN. 
Welding Ind., London, Vol. 5, June 1937, pp. 167-168. Condi- 
tion of corrosion or severe service may dictate the use of welding 
to correct the failure. Repair should be so designed as to pre- 
vent subsequent failure of repaired section by the same agencies 
that created original failure. Several such types of repair are 
discussed. WB (7b) 


Explosion of Welded Vessel Built of Non-ferrous Alloy. 
Locomotive, Vol. 41, July 1937, pp. 208-210. The accident 
was due to a defective double-V butt weld. Periodic fluc- 
tuations of pressure and temperature seem to have brought about 
the failure of the defective weld. Ha (7b) 


Sheet Steel: The Modern Structural Material. A New Welded 
Factory for Steel Ceilings Ltd. Welding Ind., London, Vol. 5, 
July 1937, pp. 191-197. Welder, Vol. 9, Aug. 1937, pp. 238-246. 
Review of new type of construction of buildings in which arches 
and columns are built up and connected by welding. Folded steel 


sheet used for window frames and in double wall of building. 
WB (7b) 


Repairs to a Large Cast Steel Rolling Mill Coupling. Welder, 
Vol. 9, July 1937, pp. 207-208. Gear rim with 40% of teeth 
fractured at the base was removed and new rim with teeth com- 
pletely machined was welded in to replace it. Details of welding 
procedure are discussed showing final assembly was within .0025 
in. radially and axially. WB (7b) 


Pipe-welding by the Multi-flame Method. Engineering, Vol. 
144, July 23, 1937, p. 107. Use is made of an excess acetylene 
flame which has a carburizing effect eliminating oxide formation. 
A special welding rod is used which provides deoxidizing agents, 
which eliminate impurities that cause blow-holes and prevents 
oxidation of C. Welds of high strength are produced at greater 
speed and with a saving in welding rod. LFM (7b) 
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Plastics and the Metal Industry. HERBERT R. SIMONDs (Metal 
Products, Inc.) Irom Age, Vol. 140, Sept. 16, 1937, pp. 40-45. 


The third of a series of industrial articles on metal coating. Deals 
with the injection molding of plastics over metals. Metal Finish- 
ing Economics; Color in Industry. J/bid., Oct. 7, 1937, pp. 


32-35. The fourth of the series of articles on metal finishing. A 
detailed description of color plating. Considers also a new method 
for metals, electrocolor or electroplating. Includes a chart which 
affords an easy means of identifying contrasting colors. VSP (8) 


Influence of Various Factors on the Rate of Pickling of Car- 
bon and Stainless Steels (Om olika faktorers inverkan pa 
betningshastigheten vid betning av kolstal och rostfritt stal) 
GUNNAR WALLQUIST, ROLF LINDBERG & FOLKE W. VON WALTER. 
Jernkontorets Ann., Vol. 121, Aug. 1937, pp. 529-570. Original 
research. Tests were run on low C, high C, and stainless steels 
in baths heated to different temperatures with slight stirring. 6 
general types of pickling were noted which are expressed as curves 
plotted on the coordinates, time and corrosion loss (grams per 
unit surface). In type I the oxide is dissolved in the beginning 
and, when removed, metal attack is delayed for a long period. 
This seems to occur with low-C steels in warm dilute H.SO, and 
with both high and low C steels in warm dilute or concentrated 
HCl. Type II is similar to (1) but the rate of dissolution of oxide 
is slower and passes over into metal attack more readily. This 
occurs with both high and low C steels in cold moderately con- 
centrated H,SOQ, or HCl. Type III shows no marked transition 
between oxide removal and metal attack, and is observed in low 
C steels with warm concentrated acid, and in high C steels with 
cold concentrated H.SO,. Type IV shows marked metal attack 
in the beginning, and occurs with high C steels in warm concen- 
trated H.SO,. Type V shows some inhibition of the metal attack 
after the oxide is removed, but after an induction period starts 
up again. This occurs when concentrations or temperatures are 
raised. Type VI is a rhythmic type of attack which seems to 
depend on passivation and activitation of the metal surface. It 
occurs in the pickling of stainless steels in HCI-HNO; mixtures. 
Curves are given to present the extensive numerical data. 

HCD (8a) 


Pickling 


Cleaning for Hot-dip Galvanizing and Tinning. WALLACE 
G. IMHOFF (Amer. Hot-Dip Galvanizers’ Assoc.) Iron Age, Vol. 
140, Sept. 30, 1937, pp. 37-41. Practical description of some of 
the modern cleaning equipment and the requirements for a per- 
fectly clean surface for hot-dip galvanizing and tinning. 


VSP (8b) 


Cleaning including Sand Blasting 


Sc. 


Application of the Diamond Wheel to the Grinding of 
Cemented Carbides. W. T. McCarco (Carborundum Co.) 
Machinery, N. Y., Vol. 44, Oct. 1937, pp. 96-99. Review; wheels 
for grinding cemented carbides and advantages of diamond wheels 


Polishing & Grinding 


for this purpose are discussed; examples shown. Ha (8c) 
8d. Electroplating 
Use of Bright Nickel Process Greatly Reduces Cost of 


Chromium Plating. Séee/, Vol. 101, Aug. 16, 1937, p. 68. Prac- 
tical note. Bright Ni is being applied directly to steel, brass, Cu, 
and, over a preliminary deposit of Cu, on Zn-base die castings. 
Since bright Ni requires no buffing before the subsequent appli- 
cation of Cr, it is growing in popularity. MS (8d) 
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Electrolytically Deposited Metals with Variable Properties, 
Max SCHLOTTER (Techn. Hochsch., Berlin) Research Progress, 
Vol. 3, May/June 1937, pp. 159-162. Historical review of phe- 
nomena observed on electro-deposited Ni, Sb, Pb, Zn, Cd, Ag, Cu, 
Cr, Fe and Zn. Owing to the inclusion of compounds of the 
metal in the deposited metal lattice, there are sometimes marked 
differences in the physical and chemical properties as compared 
with those of the melted material. Electro-deposited Ag contain- 
ing I (lattice expansion) is passive against § compounds. Iodif- 
erous Ag can made indistinguishable from Au at the same 
time being much harder. By the absorption of I, Cu becomes hard, 
brittle and so sensitive to light that in sunlight, the Cu deposit 
is blue and displays its natural red color only in the dark. Ni 
containing Ni-oxygen compounds has a lower surface tension than 
lustrous electrolytic Cr, a lower electrical conductivity than ordi- 
nary Ni and a combination of it with the latter furnishes a thermo- 
couple of 2.5 X 10° volt/°C. emf. Neither electrolysis nor 
high vacuum distillation yields a pure Zn in the chemical sense 
Briefly considers the importance of highly pure metals from scicn- 
tific and technical viewpoints. EF (8d) 


Air Agitation in Chromium Plating. J. NUGENT. Me‘al 
Ind., London, Vol. 50, May 28, 1937, p. 612. Practical. Recon- 
mends air agitation for the Cr plating bath, to produce mre 
uniform temperature and to eliminate gas pockets. RWB (5°) 


Electroplating Practice in Germany. RICHARD SPRIN: °R 
(Langbein Pfanhauser-Werke A. G.) Sheet Metal Ind., Vol. | 
Apr. 1937, pp. 386-388. A review covering bright Ni plat: g, 
Sn plating, Cd plating, electro-plating, Al, etc. AWM (: °) 


Relation Between Number of Crystallization Nuclei and C. »- 
centration of Electrolyte During Electrolysis (Beziehun; > 
zwischen der Zahl der sich bildenden Kristallisationskerne « id 
der Elektrolysenkonzentration bei der Elektrolyse) A. T. W. 4- 
RAMIAN & S. A. ALEMIAN. Acta Physicochim, U.S.S.R., Vol. 7 
No. 1, 1937, pp. 95-100. In German. Original research. 
number of crystal nuclei of Ag in AgNO; electrolyte of .1, .25, 5, 
1 and 2 N solutions was determined. Other conditions be 1g 
equal, the most probable value for the number of crystallizat on 
nuclei (mm) is inversely proportional to the concentration of ¢ 
electrolyte (c), or ¢ . Mm = a constant. EF (54) 


Nickel and Zinc Electroplate Finishes for Iron and Steel 
Components. E.E.HAtts. Metallurgia, Vol. 16, May 1937, pp. 
9-11. Practical. Shows by accelerated tests that flash of Zn 
prior to Ni plate improves corrosion resistance. JLG (8d) 


Testing the Porosity of Electrolytically Deposited Metals 
(Priifung der Porositit von elektrolytisch abgeschiedenen 
Metallen) M. SCHLOTTER & H. SCHMELLENMEIER. Oberflachen- 
tech., Vol. 14, July 20, 1937, pp. 143-144. Descriptive. The 
importance of porosity as determining corrosion resistance of 
deposits is emphasized. Testing methods for Cu sheet with Sn 
and Ni deposits are described. It was found that by producing 
initially bright deposits not only can subsequent polishing be 
eliminated, but more corrosion-resistant and thinner deposits can 
be prepared; a saving in material is therefore achieved. Sn de- 
posits are more flexible than Ni. The brittleness of the deposit 
is independent of the nature of the bath; brightness alone, i.e. 
the size of the deposited crystals, is of importance in determining 
corrosion resistance. Ha (8d) 


Nickel and Chromium Plating Technique Advanced by Re- 
search. Steel, Vol. 101, Sept. 13, 1937, p. 62. Eaton-Detroit 
Metal Co., Massillon, O., has developed a kitchen skillet of fully 
cold-rolled steel finished with a modification of the Cr-on-Ni plate 
used on automobile parts. Tendency for sticking and burning of 
foods is reduced and skillet is easy to clean. Buffing of Ni is 
dispensed with and suitable inside finish is obtained without any 
mechanical operations. MS (8d) 
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The Passivity of Chromium. IV. The Electromotive Behavior 
of Chromium Amalgam (Zur Passivitat des Chroms. IV. Das 
elektromotorische Verhalten des Chromamalgams) EricH MUt- 
yer. Z. physik. Chem., Vol. 176 (A), May 1936, pp. 273-288. 
Original research. The author's theory of the passivity of Cr (Z. 
physik. Chem., Abt. A, Vol. 159, 1932, pp. 68-80) is supported by 
observations on Cr amalgam: In m-HCl at 20° C. Cr amalgam 
becomes alternately active and passive, whereas compact Cr re- 
mains active throughout. In m-H.SOQ, and m-HCIO, at 20° C., 
both compact Cr and Cr amalgam are, as a rule, passive. The 
former can be rendered permanently active by a weak cathodic 
polarization, the latter only temporarily, as it returns invariably to 
the passive state. In m-H.SO,, but not in m-HCIlO,, Cr amalgam 
can be rendered temporarily active by shaking; in the presence of 
powdered Cr the retutn to passivity is accompanied by periodic 
oscillations (active-passive). Strong cathodic polarization pro- 
duces passivity of Cr amalgam in all three acids. The activation 
potentials of Cr amalgam are lower than those of compact Cr in 
all three acids, their sequence being the same in both cases. 

ORS (8d) 


Electro-deposited Coatings on Aluminum and Al alloys by 
the “Elytal Process” (Elektrolytische Metalliiberziige auf Alu- 
minium und Al-Legierungen nach dem “Elytal-Verfahren”’) H. 
GINSBERG (Lautawerk) Dantes, Vol. 19, June 1937, pp. 381- 
384. Descriptive. The “Elytal process” consists in the anodic 
production of an oxide layer which adheres more firmly to the Al 
than does the natural oxide layer. The latter must be carefully 
removed when electrolytic deposits are desired on Al. German 
patent 606,850 describes oxidation in a bath of P.Os, followed by 
loosening of the layer in an alkaline bath at about 80° C. so that 
a kind of oxide network is formed on which the deposited metal 
firnly adheres. Rolled or cast pure Al, Al-Cu-Mg and Al-Zn-Cu 
alloys can be successfully treated in this manner. See also Metals 
Alloys, Vol. 8, Jan. 1937, p. MA 27R/3. Ha (8d) 


Power Application in New Wire Mill. Power Plant Ene., Vol. 
41, June 1937, pp. 367-369. Practical. The distribution of power 
in Republic Steel Corporation’s new wire mill is used as a basis 
discussion of this general subject. Electro-galvanizing equip- 
nt to handle 40 strands of wire with a max. current density 
1500 amp. per sq. ft., without developing either pores or pits. 


lescribed. ECK (8d) 


sr = C 


fe. Metallic Coatings 
other than Electroplating 


Rust Proofing Iron and Steel by Metallizing. Metallizer, vol 
5. Feb.-Mar. 1937, p. 5. Practical applications of Zn spraying are 
c ed in the manufacture of milk cans, washing machinery and con- 
ors; both as a protection and as a means of repairing equip- 
it. Procedure followed is given in detail. BWG (8e) 


Hot-dipped Aluminum Coated Sheet. E. J. Groom. Sheet 
tal Ind., Vol. 11, July 1937, pp. 611-613. Extensive review 
available processes. 22 references, mostly patents. AWM (8e) 


Patent Literature on the Electrolytic Oxidation of Aluminum 
(Die elektrolytische Oxydation von Aluminium in der Patent- 
literatur) K. NiscHK & F. MARKHOFF. Oberflachentech., Vol. 
14, Aug. 3, 1937, pp. 153-158. See Metals and Alloys, Vol. 8, 
Apr. 1937, p. MA 222R/1. Ha (8e) 


Lead Coating of Steel. J. L. Bray. Sheet Metal Ind., Vol. 
11, May 1937, pp. 438-439. See Metals and Alloys, Vol. 8, Aug. 
1937, p. MA 496R/1. AWM (8e) 


The Use of Pure Zinc in Hot Galvanizing. JoHN J. ENLow 
(Lysaght Dominion Sheet Metal Corp.) J. Am. Zinc Inst., Vol. 18, 
Apr. 1937, pp. 83-87. Most of the Zn used in hot-dip galvaniz- 
ing in Canada is electrolytic Zn, with less than 1% Pb, extremely 
low Fe, and no Cd. Pots are maintained at higher temperatures 
than in ordinary practice, as near 850° F. as possible. At this 
temperature a pot will last for 15,000-20,000 sheets; wear on gal- 
vanizing machinery is somewhat higher than in ordinary practice, 
while drossing is about 25 Ibs. per ton of sheets lower. Rejec- 
tions and seconds total only about 0.5%. The sheets are less 
fluorescent and have smaller spangles, especially in the lighter 
Sages. Variations in the thickness of coatings are about 0.35 oz. 
in regular quality sheets. BHS (8e) 


Machine Bails Zinc from Galvanizing Kettles Safely and Eco- 
nomically. Steel, Vol. 101, July 12, 1937, p. 64. Practical note 
describing portable dipping machine which removes molten Zn 
at the rate of 1 ton a minute from a galvanizing kettle. It is 
essentially an adjustable, motor-driven bucket conveyor. MS (8e) 
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is cutting costs in 95 per cent 
of the country’s pickling 
rooms. 


RODINE 


more than pays for itself. By 

its use, economies of 30 to 60 
cents per ton of metal pic- 
kled are frequently gained. 


RODINE 


eliminates pitting of the 

metal. Minimizes acid brit- 
tleness. Reduces rusting of 
pickled stock. 


RODINE 


makes pickling operation 
easily controlled and gives 
consistent results. 
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8f. Non-Metallic Coatings 


Scientific Results of Research on Enamels (Wissenschaft- 
liche Ergebnisse emailtechnische Forschungsarbeiten) A. 
DIETZEL. Naturwissenschaften, Vol. 25, June 25, 1937, pp. 440- 
443. Review. Two problems that must be solved are: (1) 
Adaptation of the expansion of enamel to that of iron, and (2) 
increased adhesion of the enamel to the sheet. The first depends 
on the reaction between the enamel and the surface of the sheet 
during burning and the second depends on the presence of small 
amounts of noble oxides (such as CoO and NiO) in the enamel. 

JZB (8f) 


Enamels on Cast Iron (Emaux sur Fonte) L. FAurE. Usine, 
Vol. 46, May 20, 1937, p. 27. Brief discussion of enameling 
principles and of the required properties and treatment of the cast 
Fe and enamel. Ha (8f) 


Application of Gas Radiant Tubes to Batch Type Enameling 
Furnaces. F. S$. MARKERT (Ferro Enamel Corp.) Ind. Heating, 
Vol. 4, Aug. 1937, pp. 641-642. Operating results of a few suc- 
cessful installations are given. Ha (8f) 


Fundamental Requirements of Pipe Coatings. G.O. THOMAS. 
Commonwealth Engr., Vol. 24, Apr. 1, 1937, pp. 293-298. Re- 
view plus original research. Discusses the properties required 
for the protection of underground pipes against corrosion and the 
causes and modes of failure of coatings. The best coatings are 
those which absorb least water. The results of several years of 
practical research on pipe coatings are given showing resistance to 
the influence of water as a sure guide to the protection value of a 
coating. Charts are included showing the results of water ab- 
sorption tests on coatings. EF (8f) 


Brown-tinting of Copper and Copper Alloys (Braunfirbung 
von Kupfer und Kupferlegierungen) Metallwaren- Ind. Galvano- 
Tech., Vol. 35, Apr. 15, 1937, pp. 175-177; May 1, 1937, pp. 
191-192. Survey. A great number of recipes for browning Cu 
and its alloys (except Ni-silver and Al-bronze) are given. 


EF (8f) 


MA 101 























5 -- TESTING 


Microchemical Determination of Nitrogen in Steel, especially 
for Surface Examination (Eine Mikrochemische Bestimmung des 
Stickstoffs im Stahl unter Besonderer Beriicksichtigung der 
Untersuchung von Oberflachen) P. KLINGER & W.Kocn. Tech. 
Mitt. Krupp, Vol. 5, May 1937, pp. 61-67. A sensitive method 
for determining N in steel is described. A cylindrical piece is 
bored from the surface and over it is ground a glass tube to form 
a tight fitting cover. A predetermined quantity of HCl is placed 
in the tube over the steel sample and after 10 min. removed and 
the loss in weight of the steel measured. An equation is given 
for determining the amount of N in the dissolved steel, the depth 
to which the steel has been dissolved, and the time which is 
required for any depth, so that the N content at any depth can be 
determined. The method is illustrated by an example. N contents 


as small as 0.0001% can be determined in this manner. Ha (9) 





9a. Inspection & Defects, 


including X-Ray Inspection 


cs 8. BRR St 2 SECTION EDITOR 


, 


Intensities of X-ray Reflections from Bismuth Crystals between 
25° and 530° Abs. ALEXANDER GOETZ & ROBERT B. JACOBS 
(Calif. Inst. Tech.) Phys. Rev., Vol. 51, Feb. 1, 1937, pp. 151-159. 
Describes measurements of the temperature dependence of the in- 
tensity of X-rays reflected from Bi crystals over a temperature 
range extending from the melting point of Bi down to the neigh- 
borhood of the boiling point of H (25° abs.). WAT (9a) 


An A.B.C. of Die-casting (X-ray Examination) A. C. STREET. 
Metal Ind., London, Vol. 50, May 14, 1937, p. 556. General. X- 
rays may be advantageously applied to inspection of die-castings. 
Shorter exposures are required on Al castings than on Zn-base 


castings. RWB (9a) 


Uses and Limitations of X-ray Diffraction Methods. JOHN T. 
NorTON (Mass. Inst. Tech.) J. Applied Phys., Vol. 8, May 1937, 
pp. 307-312. General survey of the uses that may be made of 
X-ray diffraction methods such as studies on lattice types and sizes, 
crystal orientation, grain size, and crystal distortion. Recent 
equipment is illustrated and the need for intelligent application in 
metallurgical studies is emphasized HFK (9a) 


A Condensing Monochromator for X-rays. I. FRANKUCHEN. 
Nature, Vol. 139, Jan. 30, 1937, p. 193. Research technique. 
Use of a crystal of pentaerythritol as a monochromator improves 
X-ray diffraction patterns without excessive increase in exposure. 
The crystal is ground at an angle to the cleavage face to obtain a 
concentration of the beam. CSB (9a) 


Compact Instrument Tests Finishes. Stee], Vol. 101, Sept. 13, 
1937, p. 64. Describes testing-machine developed by Taber Instru- 
ment Co., North Tonawanda, N. Y., for measuring wear resist- 
ance, toughness, adhesion, and rub-off qualities. It is equipped 
with a power-driven specimen holder, a reset counter, 2 ball-bear- 
ing pivoted pendulum arms on which are mounted wheels made of 
a resilient abrasive composition, and a tungsten-carbide-tipped con- 
tour blade mounted on a scale-beam. MS (9a) 


9b. Physical & Mechanical Testing 


We Mx SECTION EDITOR 


An Electrical Pressure Dilatometer (Ein elektrisches Druck- 
dilatometer) ERNST COHEN & A. K. W. A. VAN LiFsHOUT (Van't 
Hoff Lab.) Proc. Koninkl. Akad. Wetenschappen Amsterdam, Vol. 
39, No. 5, 1936, pp. 596-603. In German. Original research. 
Describes a dilatometer suited for quantitatively studying the effect 
of pressure upon the transformation velocities. The instrument 
was applied to the study of the transformation of gray to white 
Sn; at 13.2° C. increasing pressure increased the speed (or for con- 
stant time, the extent) of transformation. At 200 atm. the trans- 
formation occurred spontaneously at 13.2° C., 75% of the metal 
transforming in 31/4 hrs, EF (9b) 


TUCKER, 
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The Deep Drawability of Brass Sheet according to the A.E.G. 
Test (Die Tiefziehgiite von Messingblech nach dem A.E.G.. 
Priifverfahren) G. OEHLER (Dresden) Metallwirtschaft, Vol. 16, 
Oct. 15, 1937, pp. 1059-1064. Development. The A.E.G. test 
ef drawability which consists essentially of drawing a small cup 
from a series of disks with increasing diameters is described. The 
measure of drawability is the highest value of 8 obtainable without 
tearing, where £ original disk diam./cup diam. Data on 
plunger pressure, hold-down pressure, and change in sheet thick- 
ness is given for various 8 values. The results of Schmid- 
Kapfenberg who found that maximum plunger pressure was pro- 
portional to the logarithm of the original disk area was not sub- 
stantiated. Graphs are presented so that once the highest 8 value 
according to the A.E.G. test is determined, conditions such as 
original disk diam., depth and diam. of draw can be ascertained 
for drawing a cup of predetermined height and diam. GA (9b) 


The Practical Value of Some Characteristic Testing Data in 
Deep Drawing (Ueber den praktischen Wert einiger Tiefzieh- 
priifkennzahlen) Otro ANDRIEU. Kalt-Walz-Welt (Suppl: 
ment to Drabiwelt, Vol. 30, July 1937), pp. 45-48. Original re 
search. Covers cupping, hardness, tensile, and bend tests, etc., Si 
different grades of deep drawing sheet were compared. The class 
fication of these 6 sheets according to the practical drawing tes! 
does not satisfactorily conform with the classification according 
the common testing methods. Believes the determination of the 
drawing limit according to Schmidt is the most reliable method 
judging the quality of deep drawing sheet. See Metals and Allo; 
Vol. 7, Aug. 1937, p. MA 498R/1. GN (9! 


Elimination of the Influence of Thickness in Cupping Te 
of Thin Sheets (Elimination de l’Influence de l’Epaisseur da 
les Essais d’Emboutissage des Téles Minces) MARCHAND. R 
Mét., Vol. 34, Aug. 1937, pp. 472-474. Determination of cuppi 
values of sheets of any given thickness, and comparison with ‘ 
standard of the same thickness shows that the ratio so produc 
which can be called “cupping index,” is independent of the thi 
ness. These values are, however, different for different gage |! 
sheets so that this difference might be considered as a function | 
sheet thickness only. Assuming that G: and G; are cupp 
values for two qualities of sheets having the same thickness ; 
G is cupping value for a standard drawing sheet, one may f 

Gi G2 
for example, that —— = 1.15 and —- = 
G G 
from the average for different sheets is always less than 0. 
Representing by a2 and a; the cupping indices of sheets investiga 
and by a the cupping index of the standard sheet, one can w! 


1.40 and the’ variati no 


TD bude. 





a; = 1.15a and as = 1.40a. Practical considerations lead ‘o 
adoption of 4.5 as the value of a, so that the above expressions 
become a; — 5.175 and as = 6.30. When G’, G”, G’” .. . are 
these values for sheet thicknesses E’, E”, E’’ .. . one can write: 
G’ G” G’” 
a= ——, a’ = —,a" = ——-,, etc., permitting 
f(E’) £(E”’) f(E’’”’) 


treatment of all specimens as if they were of the same thickness. 
1 


The value of function of thickness can be expressed as E® where n 
is more than 1. From practical experience it was found that a 
i 


value f{(E) = E* does not differ by more than 0.01 from the true 
value. JDG (9b) 


Thermal Constants at Elevated Temperatures. I. Dilatometer 
for Determination of Linear Expansion Coefficient (Die Warme- 
konstanten bei hohen Temperaturen. I. Dilatometer zur Mes- 
sung linearer Ausdehnungskoeffizienten) P. G. STRELKOW. 
Physik. Z. Sowjetunion, Vol. 12, 1937, pp. 23-34. In German. 
Original work reports on the construction of a quartz-dilatometer 
for determination of linear expansion coefficients. The dilatometer 
incorporates a thickness tester (Abbe-Zeiss) serving for recording 
expansions. A control measurement has been worked out which 
eliminates the effect of the thermal expansion of the testing appa- 
ratus itself. A thermostat maintains a constant temperature within 
+ 0.01° C. Calibration of the new equipment is described. 

EF (9b) 
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Fatigue Testing 


9c. 


H. F. MOORE, SECTION EDITOR 


The abstracts appearing under this heading are prepared in co- 
operation with the A.S.T.M. Research Committee on Fatigue of 
Metals. The purpose of this cooperation is to make readily 
available complete references to the literature of this subject. The 
Committee does not necessarily subscribe to the statements of either 
the author or the abstractor. 


Investigation of Fatigue Strength of Axles, Press Fits, Surface 
Rolling and Effect of Size. T. V. BUCKWALTER & O. J. HORGER 
(Timken Roller Bearing Co.) Trans. Am. Soc. Metals, Vol. 25, 
Mar. 1937, pp. 229-243; Modern Locomotive and Axle Testing 
Equipment. T. V. BuckwaLter, O. J. HorGER & W. B. SAN- 
pers (Timken Roller Bearing Co.) Heat Treating Forging, Vol. 
23, May 1937, pp. 227-230; Steel, Vol. 100, May 24, 1937, pp. 
52. 55. With discussion. Original research. A press fit member 
reduces the fatigue strength of an axle to less than half of the 
strength of a similar axle not having a press fit. By surface roll- 
ing the axle at the press fitted section, it is possible to double the 
fatigue strength. The authors indicate that further research will 
be necessary before definite conclusions can be reached on the 
“size effect.” 11 references. GEG + MS (9c) 


The Combined Effect of Corrosion and Stress Concentration 
at Holes and Fillets in Steel Specimens Subjected to Reversed 
Torsional Stress. THOMAS J. DoLAN. Bull. No. 293 Engineer- 
ing Experiment Station, Univ. of Illinois. Original research. 
Fatigue tests under reversed torsion were made on specimens of 
low carbon steel SAE 1020, and chrome-nickel steel SAE 3140 


both hot-rolled and oil quenched and tempered. The testing 
machine measured twisting moment by means of a torsional 
weighbar. Specimens had shank diameter of 34 in. and critical 


dismeter varying from 0.280 to 0.360 in. Specimens were tested 
having gently reduced section (no appreciable stress concentra- 
n), sharp fillets, and small radial holes. Tests were made in 
and under a stream of tap water. Analyses of steels and of 
water are given, also detailed fatigue test results. As shown 
reduction of virgin endurance limit, the amount of damage 
ed by corrosion to that caused by stress concentration at fillet 
hole was greatest for the heat-treated SAE 3140 steel, and was 

small for the SAE 1020 steel. The additional damage of 
rosion was greater for the specimens with holes than for speci- 


ns with fillets. HFM (9c) 


o rrcte pw 


Che Development of Cracks in the Wheel Seats of Axles With- 
the Hub of Wheels. GrEorGE WALTER CANSDELL Hirst.. J. & 
ns. Inst. Engrs. Australia, Vol. 9, June 1937, pp. 215-228. 
ginal research. Describes how a fatigue failure of an axle may 
elop in a location in which it ordinarily would not be ex- 
ted. The effect of the radial pressure upon the wheel seat 
m the hub of the wheel is to induce in the wheel seat a tensile 
ess approximately 4 that of the radial pressure, so that there 
in the surface of the axle an alternating stress due to bending 
ler the applied load, together with a continuous tensile stress. 
1e reason for the presence of this induced stress in axles and in 
ier pressed-in members is given, together with mathematical 
d experimental evidence of the benefit derived from arranging 
conditions so as to avoid it. See also Metals and Alloys, Vol. 6 
Mar. 1935, p. MA 114R/1. EF (9c) 


Sd. Magnetic Testing 


L. S$. REID, SECTION EDITOR 

Application of Magnetic Testing Methods to Metallurgical 
Problems (Ueber die Anwandung magnetischer Messverfahren 
fiir metallkundliche Aufgaben) HeINRICH LANGE & HEINRICH 
HAENSEL (Kaiser Wilhelm Inst. Eisenforsch.) Physik. Z., Vol. 38, 
May 15, 1937, pp. 379-384. Up-to-date review. Critically com- 
pares thermal and magnetic analysis. Discusses magnetic testing 
equipment and describes its manipulation. Reports testing results 


obtained on the transformation of various steels. EF (9d) 


Se. Spectrography 


G. R. HARRISON, SECTION EDITOR 

The Estimation of Grain-size in the Region Above 10° Cm. 
R. A. STEPHEN & R. J. BARNES (Philips Lamps) J. Inst. Metals, 
Vol. 60, No. 1, 1937, pp. 285-301. With discussion. See Metals 


and Alloys, Vol. 8, Nov. 1937, p. MA 690R/8. (9e) 
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“ROCKWELL 
HARDNESS TESTER 
There is real 
significance in the 
prefix letters recorded 
in all hardness values 
determined by tests on 
the ‘“‘Rockwell’’ Hard- 


ness Tester. 











Rarely is metal of precisely 
the same hardness at all 
depths below its surface. It is therefore self 
evident that a penetration hardness test can- 
not be meaningly or validly recorded without a 
record of penetrator and load applied, for of 
course the hardness of the specimen, the shape 
of the penetrator, and the load together de- 
termine the depth of test. The alphabetical 
symbol prefixed to a “ROCKWELL” hard- 
ness number serves that important purpose, 
and always has. 





You are assured, for example, that all C-62 
readings on the “ROCKWELL,” wherever 
and whenever taken, were all taken to the 
same depth; likewise all B-45 readings have 
all been taken to the same depth. 


WILSON MECHANICAL INSTRUMENT CO., INC. 
733 East 143rd Street New York 














SCOTT TESTERS 

















A horizontal, dead-weight, motor driven wire ten- 
sile testing machine of 2,000 pounds maximum capac- 
ity. Equipped with an autographic stress-strain re- 
corder. The accuracy, safety and ease of operation 
make this machine suitable for routine or laboratory 


purposes. 


HENRY L. SCOTT CO. 


Providence, R. I. 
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Investigations on Cobalt and on the System Cobalt-carbon 
(Untersuchungen an Kobalt und im System Kobalt-Kohlenstoff) 
WILHELM Fr. MeEyYeER (Univ. Greifswald) Z. Krist., Vol. 97, Aug. 
1937, p. 145-169. Original research. The thermal and mechani- 
cal transformation of Co is interpreted on the basis of tempera- 
ture-vapor pressure curves. X-ray photographs at 1100° C. proved 
the absence of a second allotropic transformation of Co. In mildly 
compressed samples, recrystallization occurred at about 1100° C. 
Treating Co with benzol at various temperatures did not result 
in the formation of a new compound or in a change of the Co 
lattice. Co exposed to illuminating gas at 230°-270° C. formed 
mixed crystals of varying composition but they did not remain 
stable at room temperature. This phenomenon is interpreted as 
a diffusion equilibrium. Co catalytically affects the decomposition 
of CO at 230-470° C. At 500-800° C. a stable Co carbide occurs 
whose lattice is analogous to that of FesC. CosC has the follow- 
ing lattice dimensions: a = 4.52 A.U., b = 5.08 A.U., c = 6.73 
A.U. It forms at 550° C. according to the formula: 3Co + 2CO = 
CosC + CO:. Since Co refuses to undergo an allotropic change on 
cooling after having been exposed to CO at 800° C., it is con- 
cluded that, at this temperature, CO also decomposes in the pres- 
ence of Co leading to the formation of mixed crystals. Appendix, 
p. 169. Re-investigation in benzol yielded CosC in the same tempera- 
ture range where CO was effective. The formation of the carbide 
in benzol depends solely on the amount of atomic C present and 
thus takes place thermodynamically, while the formation of a mixed 
crystal described in the original paper depends on a diffusion 
equilibrium and on the presence of CO. EF (10) 


Surface Temperature of Rubbing Solids and the Formation 
of the Beilby Layer. E. P. BowpEN & T. P. HuGuHes. Nature, 
Vol. 139, Jan. 23, 1937, p. 152. Research. Polishing can take 
place when the melting point of the polishing material is higher 
than that of the solid to be polished. The relative hardness of the 
two substances is relatively unimportant. Examples given (to- 
gether with melting points) include the following: camphor (m.p. 
178°C.) polishes Woods metal (m.p. 69°C.) but not Sn (m.p. 
232°C.); Oxamide (m.p. 417°C.) polishes type metal and Sn 
but not speculum metal (m.p. 745°C.); Pb oxide (m.p. 888°C.) 
polishes speculum metal but not Ni (m.p. 1452°C.) or Mo (m.p. 
2470°C.). Using the sliding contact between two metals as a 
thermocouple, the local temperatures have been shown sufficiently 
high to cause melting (Proc. Roy. Soc., Vol. A154 (1936) p. 640), 
thus promoting rapid oxidation, and the subsequent quick freezing 
causes the microcrystalline or “amorphous” Beilby layer on the 
surface. CSB (10) 


Cornell University Symposium on Structure of Metallic Phases. 
E. U. ConDoNn (Princeton Univ.) J]. Applied Phys., Vol. 8, Aug. 
1937, pp. 546-547. Brief description of the chief topics of inter- 
est discussed in the Cornell Symposium, July 1-3, 1937. Some 
of these topics were: order-disorder transitions in alloys, phase 
changes of the first kind, reaction kinetics in alloy systems, quantum 
theory of metals, statistical theory of ferromagnetism, and ferro- 
magnetic anisotropy. HFK (10) 


Equilibrium Relations in the Nickel-tin System. WUHILLIAM 
MIKULAS, Lars THOMASSEN & CLAIR UPTHEGROVE (Univ. Michi- 
gan) Metals Tech., Vol. 4, Aug. 1937, T. P. 814, 23 pp. Trans. 
Am. Inst. Mining Met. Engrs., Vol. 124, 1937, pp. 111-137. 
Original research. The Ni-Sn system was studied by thermal, 
microscopic, and X-ray methods. Two eutectics occur: at a very 
low Ni content and 232° C. and at 68.5% Ni and 1124° C. Two 
areas of liquid immiscibility occur: at 5 to 18% Ni and 24 to 
46% Ni. NisSm forms peritectically at 793° C. NisSne solidifies 
at 1253° C. with a tetragonal structure having parameters of 
a = 9.199 Au and c = 8.578 Au. It transforms at 902° C. 
forming a modified Ni arsenide structure containing 5 atoms per 
unit cell with parameters a — 4.092 Au and c = 5.186 Au. 
NisSn forms at 1164° C. in a peritectic reaction and remains stable 
to room temperatures. Another peritectic reaction produces NiSn 
having a tetragonal structure with parameters a — 5.111 Au and 
c = 4.881 Au. NiSn decomposes at 941° C. into NisSn and 
solid solution of Sn in Ni. A small amount of Sn dissolves in 
Ni at 400° C., increasing up to 18% at 1100° C. JLG (10) 
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Fine Structural Changes in Solid Solutions and their Influence 
on the Properties of these Alloys as Catalytic Agents (Feinbau- 
anderungen in metallischen Mischkristallen und ihre Auswirkung 
auf die Eigenschaften dieser Legierungen als Katalysatoren) G. 
RIENACKER. (Univ. Géttingen) Mstallavivischals, Vol. 16, June 
25, 1937, pp. 633-634. Original research. Superstructures were 
observed to influence the catalytic action of metals. In the de- 
composition of formic acid vapor by Au-Cu alloys, the reaction 
proceeds with a 3000 cal. smaller activation energy for an ordered 
CusAu alloy than for an unordered alloy. In ordered Cu-Pd alloys 
of 20 at.% Pd the activation energy is decreased by about 6000 cal. 
in alloys of 46 at.% Pd about 8000 cal., and in alloys of 63 at.% 
Pd by 10,000 cal. from that of the same alloy in the unordered 
state. No definite hypothesis is offered in explanation, although 
the results are said to confirm the association of the unordered- 
ordered transformation with a change of state or of the number of 
valance electrons. GA (10) 

The Structures of Eutectic Alloys and the Changes Produced 
by Rolling and Heating (Das Gefiige eutektischer Legierungen, 
seine Anderung beim Walzen und Erhitzen) G. TAMMANN & 
H. HARTMANN. Z. Metallkunde, Vol. 29, May 1937, pp. 141-4. 
Experimental. The formation of eutectic structures is considered 
as due to spheroidal extension of needles of the 2 components from 
the initial nucleus. Rapid cooling limits diffusion to shorer 
distances, causing finer, more closely spaced needles. There re 
a few exceptions to this generalization. The possible reduction >y 
rolling of eutectic alloys is dependent upon the corresponding 
properties of their components. In general the needles are aligr.d 
parallel to the direction of rolling and the rolled surface is «0- 
riched in 1 component. Annealing of rolled structures ca. <s 
agglomeration of the needles of lower melting elements. e 
crystallization velocity of binary eutectics is less than that of eit er 
of the pure metals, similarly the crystallization velocity of tern ry 
eutectics is less than that of any of the components. But, even dy 
casting in molds chilled by liquid air, it was impossible to fc m 
amorphous metal. GD (!») 

) 


Crystal Growth Across Interfaces. B. S. BARHAM & W 
Jones. Metal Ind., London, Vol. 50, Feb. 5, 1937, pp. 181-1 2. 
Original research. Experimental evidence is offered purporting to 
show that conclusions drawn from the early work of Ewing 
Rosenhain concerning intercrystalline cement are incorrect. e 
results of 2 experiments contradict the results of the earlier wo k, 
the causes of error in which are discussed. 4 references. 

RWB (10) 


Preferred Orientations in Iron-silicon Alloys. C. S. BARRF‘T, 
G. ANSEL & R. F. MEHL (Carnegie Inst. Tech.) Metals Tec’, 
Vol. 4, Aug. 1937, T. P. 813, 13 pp. Original research. Fre- 
ferred orientations were determined for cold-rolled and for recrys- 
tallized Fe-Si sheets containing 2.07 and 4.61% Si. Slip in the 
2.07% Si alloy takes place on [110}, [112], amd [123] planes, 
and in the 4.61% Si alloy on [110] planes only (with low degrees 
of deformation), but this variation with Si content causes prac- 
tically no difference in preferred orientation either in the rolled 
or recrystallized state. The textures resembled those for Fe, mild 
steel, and Fe-Ni alloys. Recrystallization at high temperatures 
produced a texture of the same type, but of slightly greater per- 
fection than recrystallization at minimum temperatures. 17 refer- 
ences. JLG (10) 

The Stereographic Projection. CHARLES S. BARRETT (Carnegie 
Inst. Tech.) Metals Tech., Vol. 4, Aug. 1937, T. P. 819, 30 pp:; 
Trans. Am. Inst. Mining Met. Engrs., Vol. 124, 1937, pp. 29-58. 
Explanation and instruction. The fundamental principles of stereo- 
graphic projection are explained in simple terms. Applications 
of the method to metallography are shown, and some of the out- 
standing results obtained by use of the method are reviewed. 86 
references. [This paper may be considered as a brief and excel- 
lent text book on the application of crystallography to metal- 
lography. J.L.G.} JLG (10) 

Plotting Phase Diagrams of Multicomponent Systems. !. 
AFONSKI. Metallurg, Vol. 12, Apr. 1937, pp. 49-54. In Russian. 
Mathematical study indicates that equilibria of multicomponent 
systems can be plotted by using polygons for composition and the 
third dimension for temperature. (10) 
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Photographic and Spectrographic Study of the Colors of Slag 
Constituents (Fotografiskt och spektroskopiskt studium av slagg- 
substansers farger) HELGE LOrQuist (Royal Swedish Inst. Tech.) 
Tek. Tid., Vol. 67, Oct. 9, 1937, (Section Bergsvetenskap) pp. 
77-83. An investigation to study the possibilities of producing, 
by color filters or by spectrographic means, an improved color 
characterization of various common slag constituents. The reflec- 
tive power of a material increases with its refractory and absorbtion 
index. The former is of importance for transparent materials, the 
latter is most important for opaque substances. Due to variations 
in the magnitude of these indices it is possible to attain different 
color combinations both with reflected and with transmitted light. 
In microscopic studies of slag inclusions in Fe and steel it is 
very important to obtain as great a difference as possible between 
the color of the various inclusions. The simplest method is by 
a correct selection of color filters and by using the proper photo- 
graphic plates. It is thus possible to make the inclusions stand 
out distinctly against the steel matrix so that the various constitu- 
ents of the inclusions may be identified. For more exact classi- 
fication of the colors spectrographic methods are required. The 
direct spectrographic analysis of slag substances having similar 
appearances in reflected light such as (Fe, Mn) O, Mn silicate, 
Fe silicate, Ca silicate gave no easily detected differences. How- 
ever, it is not unlikely that exact photometric examinations with a 
very sensitive spectroscope may reveal great differences. The 
variation in the total reflective power is quite distinct. This 
method of testing will probably be most effective for transparent 
slag constituents, using transmitted light, as the color variations 
are of greater magnitude for such substances. BHS (10) 


\ Special Structure in Cementite Separating from Austenite 
(Om en speciell struktur hos cementit, som utskilts ur austenit) 
AxeL HULTGREN & OLov EpstrOM. Jernkontorets Ann., Vol. 121, 
Al 1937, pp. 163-176. Original research. Cementite separat- 
ine from austenite during rapid cooling of malleableized cast Fe 
a steel of high C content and more than 0.2% Si is hetero- 
ge.cous and, on etching, shows fine points, threads, or lamellae. 
St.cls containing smaller traces of Si do not show these effects, 
R in the presence of 0.50% Mn, nor does it appear on siow 
co. ling. Investigation by X-rays showed only cementite and fer- 
Assuming that Si is only slightly soluble in cementite, the 
f separation of cementite should cause accumulations of Si in 
th adjacent austenitic layers. At the relatively low temperature 

eparation (825° C.) the diffusion of Si is too slow for equaliz- 
Consequently fine threads of lamellae of austenite rich in 
S will be formed. The cementite is not distributed evenly over 
th austenite which seems to indicate that the diffusion of C 
o ars rapidly enough to the places of lowered C content adjacent 
tc che cementite first formed. HCD (10) 


‘ray and Micrographic Studies on the Nitrided Layer in 
riding Steels (R6ntgenografiska och mikroskopiska studier 
6 or det nitrerade skiktet i nitrerstal) GUNNAR HAccG. Jernkon- 
ts Ann., Vol. 121, May 1937, pp. 199-218. Studies by means 
X-rays, microscope, and hardness tests have shown that nitrided 
Fe, Cr-Al, and Cr-V steels contain the a, y’, € and § phases of 
Fe-N system. The a, Y’ and ¢€ phases were identified micro- 

s pically, they occurred in the outer layers of all the samples 
si died. Nitrides of Cr, Al, and V were not observed directly 
1use they are probably formed in the beginning as precipitates, 
finely divided to be visible. When these 3 metals have been 
sumed as nitride precipitates, practically pure Fe remains to 
m nitrides. This mechanism is in accord with the assumption 
earlier authors that nitrides of Cr, Al, and V are responsible 
the valuable hardness of the a phase. In nitrided Cr-Al 
el a surface phase has been observed, which does not seem to 
yng to the pure Fe-N system and its nature is not yet deter- 
mined. In nitrided and heat-treated Cr-Al steels intercrystalline 
cracks were observed in about the same regions. HCD (10) 


Study of Chromium-nickel Austenitic-martensitic Steels. YA. 
FRIEDMAN. Metallurg, Vol. 12, May 1935, pp. 63-75. In Rus- 
sian. Steels containing 0.26-0.36% C, 0.13-0.45 Mn, 0.90-2.82 
Si, 13.33-15.97 Cr, 7.83-9.68 Ni were investigated. In the 
quenched state these steels have austenitic structure. Two 
processes tending to increase the hardness take place on heat treat- 
ment: ange ose of carbides in the interval 700-900° C. and 
martensite formation on cooling to 140-20° C.; there results a 
hardness increase from 210 to 350 Brinell. No martensite was ob- 
tained separately from carbides between 0° and 1000° C., because 
austenite containing all C in solid solution does not decompose 
into a phase even after 20 hrs. soaking at 20-600° C. As the As 
point is absent in these steels, martensitic transformation in them 
is radically different from that observed in usual steels. The 
amount of martensite formed increases with decreasing cooling 
speed; martensite passes directly into austenite on heating; and 
heating these steels in austenitic state does not yield martensite. 
The latter appears only after carbide precipitation and further 
cooling. Thermal stresses induced by cooling have no noticeable 
effect on transformation. (10) 
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Differences in the Appreciation of the Grain-size Test in 
America and in Germany (Unterschiede in der Beurteilung der 
Korngréssenprii.ung in Amerika und in Deutschland) H. W. 
McQuaip. Stahl u. Eisen, Vol. 57, June 30, 1937, pp. 729-732. 
Much less attention is paid to grain size and grain size testing in 
Germany than in America. German automotive alloy steels are 
more highly alloyed than similar American steels. The carburizing 
test is claimed to be generally the best and simplest way to test 
for grain size. SE (10) 

A New Intermediate Phase in the Aluminium-copper System. 
A. G. Dowson (Univ. Cambridge) J. Inst. Metals, Vol. 61, 1937, 
Advance Copy No. 776, 8 pp. Original research, Work was 
undertaken to fix more accurately the position of the boundaries 
between the 8 and y phases in the Cu-Al system at high tem- 
peratures. A series of alloys containing between 12.5 and 18% 
Al by weight were studied by thermal, microscopic, and dilato- 
metric methods to determine conditions above 900° C. A new 
stable phase between 14 and 17% Al was found to exist above 
963° C., at which temperature it decomposed into a eutectoid of 
B and y. The eutectoid composition is 15.4% Al. The new 
phase, like 8 of high Al content, cannot be retained by quenching, 
and it is therefore impossible to distinguish between the 2 under 
the microscope. Both appear half tone with y white. JLG (10) 


The La-lines of Some Nickel Alloys. F.C. CHALKLIN & S. P. 
HILLSON (Univ. College, London) PAil. Mag., Vol. 24, July 1937, 
pp. 190-195. Original research. The effect of chemical composi- 
tion on the hard X-ray emission lines was studied. No evidence 
of a change of the Miy,y level of Ni was found when the magnetic 
condition was altered by alloying with another metal. On the 
other hand, the use of hard X-rays seemed to widen some of the 
lines in Mn-Ni alloys. Test methods are described and results 
compared with those of other authors. 12 references. Ha (10) 


The Constitution of the Nickel-aluminium System. W. O. 
ALEXANDER & N. B. VAUGHAN (Univ. Birmingham) J. Inst. 
Metals, Vol. 61, 1937, Advance Copy No. 778, 14 pp. Original 
research. The Ni-Al system was studied by thermal and micro- 
scopic methods. A hitherto undiscovered phase was found. It 
contained 84.5 to 87% Ni and probably corresponds to the com- 
pound NiAl. Otherwise results were in agreement with the 
diagram of Gwyer, except that the compound determined by 
Gwyer as NiAl, was found to be NizeAls. A change in solubility 
causes alloys containing from 80 to 85% Ni to exhibit a sup- 
pressed structure when quenched from temperatures exceeding 
1150° C., and to undergo hardness changes on heat treatment 
similar to those in the 8 phase of the Cu-Al system. Some pre- 
liminary observations suggest that the Ni-rich alloys may possess 
desirable heat-resisting properties. JLG (10) 


Alloys of Magnesium. Part VI.—The Constitution of the 
Magnesium-rich Alloys of Magnesium and Calcium. J. L. 
HAUGHTON (Natl. Physical Lab.) J. Inst. Metals, Vol. 61, 1937, 
Advance Copy No. 777, 7 pp. Original research. The equi- 
librium diagram of Mg-Ca alloys containing up to 26.7% Ca was 
determined. The alloys form a simple eutectiferous system between 
Mg and a compound whose composition was not determined, but 
which was given by Baar as MgsCas. The eutectic is at 16.2% 
Ca and 517° C. Mg dissolves about 1.8% Ca at the eutectic tem- 
perature and about 0.5% at 250° C. 11 references. See also 
Metals and Alloys, Vol. 8, Mar. 1937, p. MA 166L/4. JLG (10) 


Crystallization and Structure of “Electron” Alloys. K. V. 
PEREDELSKI. Metallurg, Vol. 12, Jan. 1937, pp. 115-117. In 
Russian. These alloys containing 8% Al, 0.2% Mn, and the 
remainder Mg, were cast at 700-710° C. into cast Fe chill molds 
kept at temperatures between 20° and 400° C. Grain-size in- 
creases with increasing temperature of the chill. (10) 


The Crystal Structure of Ni:Al, and NiAl,. A. J. BRADLEY & 
A. Taytor. Phil. Mag., Vol. 23, June 1937, pp. 1049-1067. 
Original research. X-ray examination of Ni-Al alloys shows the 
existence of NisAl, NisAl; and NiAls, besides the solid solution 
of Al in Ni and Ni in Al. The lattice constants of NisAl; are 
a = 4.0282 A.U., c = 4.8906 A.U.; it is a trigonal space group 
with the Al atoms at the corners of a distorted cube, and the Ni 
atoms near the centers of 2/3 of these cubes. NiAl, is ortho- 
rombic, a = 6.5982, b = 7.3515, ¢ = 4.8021 A.U. The unit 
cell contains 4 Ni and 12 Al atoms; the Ni and 4 of the Al atoms 
form distorted hexagonal nets lying in the mirror planes of the 
structure, the other 8 Al atoms are almost midway between these 
planes. 8 references. Ha (10) 


Theoretical Study of the Latent Energy of Solid Solutions 
(Btude Théorique de I’Energie Latente des Solutions Solides) 
JEAN Cicuocki. J. Phys. Rad., Vol. 8, Mar. 1937, pp. 99-102. 
Mathematical discussion. For a solid solution of Al in Cu, the 
energy of the Al atoms corresponding to their work of compression 
was calculated and found to depend on the position occupied by 
Al in the Cu lattice. For simple substitution this energy = 0.01 
electron volt, whereas for interstitial positions the energy — 0.33 
electron volt. FPP (10) 
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Investigations on Aluminum Carbide Al,C; and Aluminum Car. 
bonitride Al;C;N (Untersuchungen am Aluminiumcarbid AIL,C, 
and Aluminiumcarbonitrid AlsC;N) M. voN STACKELBERG, E, 
SCHNORRENBERG, P. PAULUS & F, K. Spiess (Bonn Univ.) Z, 
physik. Chem., Vol. 175 (A), Dec. 1935, pp. 127-139. Original 
research. Detailed description of the preparation of AlsC,;N 
from the elements at 1800° C. This newly discovered Al car. 
bonitride represents an intermediate stage in the nitriding of 
ALC; to A1N and closely resembles the former. The color, 
cleavage planes, Mohs’ hardness, electric conductivity, and chemical] 
properties of Al,C,; and AlsC;N are briefly deectibed. The pos- 
sibility of some AlsC\N being present in AlsCs renders former 
determinations of the properties of Al,C; unreliable. The Struc. 
ture of the Aluminum Carbonitride Als;C;N (Die Struktur des 
Aluminiumcarbonitride Als;C;N) M. voN STACKELBERG & K. F. 
Spiess. Jbid., pp. 140-153. Original research. The X-ray spec- 
trographic investigation of Al carbonitride AlsC;N gave the follow- 
ing results: The crystal lattice is of the hexagonal type, a = 3.280 
A.U., c = 21.55 A.U.; space group Css, The atoms are located 

12 


in the twofold positions: (a) OOu, OOIW4+u; (b) —n, 
33 

21 

—l¥,-++-u. The lattice consists of hexagonal atom planes, 5 Al 

33 


planes with 3 C planes and 1 N plane located between them 
forming one layer. The layer consists of a part having the same 
structure as Al,C; and of an AIN part. The lattice constants of 
AlsC;N are in a simple relationship with those of Al,C; and A1N. 
The lattice constants of AIN were redetermined: a = 3.104 A.U., 
c = 4.965 A.U, ORS (10) 


What Electrons Can Tell Us About Metals. C. J. Daviss: 
(Bell Tel. Lab.) J. Applied Phys., Vol. 8, June 1937, pp. 391-3: 
Discussion of the use of electron diffraction methods in metallu: 
Electron diffraction is a tool which finds use not where X-ray « 
fraction now is employed but where the latter cannot be u: 
especially in the study of very thin films, e.g. oxide films. T) 
cal experimental uses described are studies of the oxide films 
Al, studies of the abrasion of a crystal surface, and studies of ‘ne 
structure of Fe deposited from the vapor phase and subseque 
oxidized. A peculiarity of electron diffraction is that the equ: a- 
lent wavelengths and Bragg angles are usually small compared « 
the crystal parameters and to those angles with which the crys: ||- 
lites differ in orientation. It is therefore possible that a sh cp 
pattern of spots may arise from many crystal regions with « .¢ 
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monochromatic incident beam. HFK ( 
The Co-Cu Equilibrium Diagram. U. HASHIMOTO. Nip) on 
Kinzoku Gakukai-Si, Vol. 1, May 1937, pp. 19-25. In Japan..e. 


Original research. A new Co-Cu diagram is proposed, based >n 
thermal, magnetic and electrical measurements, dilatometry, mic o- 
structure and X-ray studies. (1) With increase in Cu, the fre z- 
ing point decreases to the peritectic temperature 1112°. ‘he 
compositions of B and y solid solutions and liquid phase at ‘1¢ 
peritectic temperature are 12.8, 92 and 95.5% Cu respectively. 
(2) There is no monotectic reaction as suggested by Konsta:ti- 
now; liquid Co and Cu are intersoluble. (3) The soliditied 
alloys are composed of 1 or 2 of the following 3 phases: a-(o, 
B-Co and y, the latter being the Cu-rich solid solution. (4) The 
a-B-Co transformation is lowered by increase of Cu, and at 10.2% 
Cu and 342° C. a eutectoid reaction occurs. (5) The lattice con- 
stant of a and B Co increases very slightly with addition of Cu. 
The lattice Constant of Cu-rich solid solution, on the other hand, 
decreases with addition of Co. (6) At room temperature the 
solubility of Cu in a-Co is 9.4% while that of Co in Cu is 0.3%. 
(7) The magnetic transformation temperature in B-Phase is low- 
ered by addition of Cu to 1065° C. (12.2% Cu). (8) X-ray 
analysis of an alloy of 95% Cu shows no peritectoid reaction as 
suggested by Sahmen. This was also confirmed by magnetic 
analysis. KT (10) 


Primary Crystallization of Metals. F. R. Henser (P. R. Mal- 
lory & Co.) Metals Tech., Vol. 4, June 1937, T.P. 803, 13 pp. 
General discussion. Theories that are generally adopted for ex- 
plaining the structure of an ingot are discussed. An attempt ‘s 
then made to derive the conditions necessary for formation of 
columnar crystals and equi-axed crystals. See also Metals and 
Alloys, Vol. 7, Dec. 1936, p. MA 600R/1. JLG (10) 


Measurement of the Time of Formation of Martensite Needles 
(Messung der Bildungszeit der Martensitnadeln) F. Forster & 
E. ScHem (Kais. Wilhm. Inst.) Naturwissenschaften, Vol. 25, 
June 25, 1937, pp. 439-440. Original research. The time of 
formation of a martensite needle in 29% Ni steel avera 0.02 


seconds. The same time is required to form one needle as to 
form a row of needles. JZB (10) 
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The Al-Mg Alloys as Seen in Polished Sections (Die Al-Mg- 
Legierungen im Schiifibild) E. MOcKEL. Aluminium, Vol. 19, 
July 1937, pp. 433-439. The typical structures of Al-Mg alloys, 
usually with 3-9% Mg, are discussed on the basis of polished sec- 
tions taken from cast, rolled, and annealed pieces. The best etch- 
ing agent for these alloys was found to be an aqueous 9% phos- 
phoric acid solution. The changes in structural appearance from 
effects of temperature in casting, rolling, and annealing and by the 
presence of Fe, Mn and Si are explained. Ha (10) 


The Application of Modern Microscopes in Metallurgy. A. 
SALMONY. Metallurgia, Vol. 16, Aug. 1937, pp. 115-117. Brief 
description of several microscopes. JLG (10) 


Deformation and Fracture as Revealed by X-rays. H. J. 
GouGH. lron & Steel Ind., Vol. 10, May 1937, pp. 391-392; 
Engineer, Vol. 163, Apr. 30, 1937, p. 520. See Metals and Alloys, 
Vol. 8, Feb. 1937, p. MA 96R/5. CMS -++ LFM (10) 


Defects in Steel. RokU Mutsuro (Asahi Steel Utensil Works) 


Tetsu-to-Hagane, Vol. 23, Jume 25, 1937, pp. 553-557. In Jap- 
anese. Original research. The causes and effects of structural 
defects in steel are studied. NS (10) 


Research on the Spectrum of Antimony in the Extreme Ultra- 
violet Range (Recherches sur le Spectre de l’Antimoine dans 
"Ultraviolet Extréme) LEON BLOCH & EUGENE BLocH. J. Phys. 
Rad., Vol. 8, June 1937, pp. 217-228. Original research. The 
pectrum of Sb was photographed between 2,400 and 200 A.U. 
nd a complete list of all lines observed is given. Many of the 

sults agree closely with those of previous workers, although 

veral new lines were observed and an attempt made to identify 

em. FPP (10) 


Lattice Relationships Developed by the Peritectic Formation 
Beta in the Copper-zinc System. ALDEN B. GRENINGER (Har- 
cd Univ.) Trans. Am. Inst. Mining Met. Enegrs., Vol. 124, 1937, 
». 379-392. With discussion. See Metals and Alloys, Vol. 8, 
ne 1937, p. MA 370R/2. (10) 


A Further Study of the Constitution of the Cadmium-tin 
loys. D. HANSON & W. T. PELL-WALPOLE (The Univ. Bir- 
igham) J. Inst. Metals, Vol. 59, No. 2, 1936, pp. 281-300. See 
tals and Alloys, Vol. 8, Mar. 1937, p. MA 167R/7. (10) 


The Solid Solubilities of the Elements of the Periodic Sub- 
oup Vb in Copper. J. C. Mertz & C. H. MATHEWSON (Yale 
iv.) Trans. Am. Inst. Mining Met. Engrs., Vol. 124, 1937, pp. 
77. See Metals and Alloys, Vol. 8, Apr. 1937, p. MA 228R/1. 


(10) 


Veining and Sub-boundary Structures in Metals. L. NortH- 
rT. J. Inst. Metals, Vol. 59, No. 2, 1936, pp. 225-255. With 
cussion. See Metals and Alloys, Vol. 8, Mar. 1937, p. MA 
SR/1. (10) 


Segregation in Single Crystals of Solid Solution Alloys. 
rHUR PHituips & R. M. Brick (Yale Univ.) Trans. Am. Inst. 
ining Met. Engrs., Vol. 124, 1937, pp. 313-330. With dis- 
ssion. See Metals and Alloys, Vol. 8, Aug. 1937, p. MA 500 
4. (10) 


Notes on Etching and Microscopical Identification of the 
Phases Present in the Copper-zinc System. J. L. Roppa (N. J. 
“inc Co.). Trans. Am. Inst. Mining Met. Engrs., Vol. 124, 1937, 
op. 189-193. See Metals and Alloys, Vol. 8, Feb. 1937, p. MA 
101 L/10. (10) 


Methods for the Examination of Thermal Effects Due to 
Order-disorder Transformations. C. Sykes & F. W. Jones (Met- 
ropolitan Vickers Electrical Co.). J. Inst. Metals, Vol. 59, No. 2, 
pp. 257-280. See Metals and Alloys, Vol. 8, May 1937, p. MA 
294 R/10. (10) 


The Solid Solutions of Indium and Lead. NicHOLAs AGEEW 
& VERA AGEEWA (Industrial Inst., Leningrad). J. Inst. Metals, 
Vol. 59, No. 2, 1936, pp. 311-316. See Metals and Alloys, Vol. 
8, Mar. 1937, p. MA 166 L/7. (10) 


The Nature of the Solid Solution of Antimony in Lead. N. 
W. AGEEw & I. W. Krotov (Acad. Sciences, U.S.S.R.) J. Inst. 
Metals, Vol. 59, No. 2, 1936, pp. 301-310. With discussion. See 
Metals and Alloys, Vol. 8, May 1937, p. MA 294L/10. (10) 


Diffusion of Copper and Magnesium into Aluminum. R. M. 
Brick & ARTHUR PHILLIPS (Yale Univ.) Trans. Am. Inst. Mining 
Met. Engrs., Vol. 124, 1937, pp. 331-350. With discussion. See 
Metals and Alloys, Vol. 8, June 1937, p. MA 370R/7. (10) 
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Equilibrium Relations in Aluminum-magnesium-zinc Alloys of 
High Purity. WILLIAM L. FINK & L. A. WiLLEy (Aluminum 
Res. Labs.) Trans. Am. Inst. Mining Met. Engrs., Vol. 124, 1937, 
pp. 78-110. With discussion. See Metals and Alloys, Vol. 8, 
July 1937, p. 433L/3. (10) 


The Effect of the Addition of Small Percentages of Iron and 
Silicon to a High-purity 4 Per Cent Copper-aluminium Alloy. 
MariE L. V. GAYLER (Natl. Physical Lab.) J. Inst. Metals, Vol 
60, No. 1, 1937, pp. 75-99. See Metals and Alloys, Vol. 8, Oct. 
1937, p. MA 626R/6. (10) 


The Constitution of the Alloys of Silver, Tin, and Mercury. 
MarizE L. V. GayLer (Natl. Physical Lab.) J. Inst. Metals, Vol. 
60, No. 1, 1937, pp. 379-406. See Metals and Alloys, Vol. 8, Oct. 
1937, p. MA 625R/4. (10) 


Variants Influencing Austenite Grain Size as Determined by 
Standard Methods. R. ScHEMPP & C. L. SHAPIRO (Halcomb 
Steel Co., Syracuse, N. Y.) Trans. Am. Inst. Mining Met. Enars., 
Vol. 125, 1937, pp. 411-428. With discussion. See Metals and 
Alloys, Vol. 8, Sept. 1937, p. MA 566L/6. (10) 


Alloys of Magnesium. Part IV.—The Constitution of the 
Magnesium-rich Alloys of Magnesium and Silver. R. J. M. 
PAYNE & J. L. HAUGHTON (Natl. Physical Lab.) J. Inst. Metals, 
Vol. 60, No. 1, 1937, pp. 351-364. With discussion. See Metals 
and Alloys, Vol. 8, Nov. 1937, p. MA 690R/10. (10) 


Alloys of Magnesium. Part V.—The Constitution of the 
Magnesium-rich Alloys of Magnesium and Cerium. J. L. 
HAUGHTON & T. H. ScHorretp (Natl. Physical Lab.) J. Inst. 
Metals, Vol. 60, No. 1, 1937, pp. 339-344. With discussion. 
See Metals and Alloys, Vol. 8, Nov. 1937, p. MA 166L/4. (10) 


A Study in the Metallography and Mechanical Properties of 
Lead. BrintEY Jones (Goodlass Wall & Lead Industries) /. 
Inst. Metals, Vol. 60, No. 1, 1937, pp. 187-200. With discussion. 
See Metals and Alloys, Vol. 8, Nov. 1937, p. MA 690R/6. (10) 


The Constitution of Silver-rich Antimony-silver Alloys. 
PeteR W. REYNOLDS & WILLIAM HuMeE-RoTHery. J]. Inst. 
Metals, Vol. 60, No. 1, 1937, pp. 365-377. With discussion. 
See Metals and Alloys, Vol. 8, Nov. 1937, p. MA 690R/9. (10) 
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X-ray Study on the Constitution of Iron-silicon Alloys Con- 
taining from 14 to 33.4 Per Cent Silicon. Eart S. GREINER & 
Eric R. Jerre (Columbia Univ.) Trans. Am. Inst. Mining Met. 
Engrs., Vol. 125, 1937, pp. 473-481. See Metals and Alloys, Vol. 


8, Feb. 1937, p. MA 101L/4. (10) 


Oxide Films on Iron. Ropert F. MEHL & Epwarp L. Mc- 
CANDLEss (Carnegie Inst. Tech., Pittsburgh, Pa.) Trans. Am. Inst. 
Mining Met. Engrs., Vol. 125, 1937, pp. 531-559. With discus- 
sion. See Metals and Alloys, Vol. 8, June 1937, p. MA 371L/8. 


(10) 


The Solubility of Silver and Gold in Solid Magnesium, W1L- 
LIAM HuME-ROTHERY & EWART BuTCHERS (Keble College, Ox- 
ford) J. Inst. Metals, Vol. 60, No. 1, 1937, pp. 345-350. See 
Metals and Alloys, Vol. 8, Nov. 1937, p. MA 690R/8. (10) 


Energy and Volume Changes in Chemical Reactions. 1. (En- 
ergie- und Raumianderung bei chemischen Reaktionen. I) GotrT- 
FRIED Beck. Z. anorg. Allgem. Chem., Vol. 233, July 2, 1937, 
pp. 151-154. Theoretical review. HFK (10) 


The Freezing of Cast Irom. Atrrep Boyes (Battelle 
Memorial Inst., Columbus, O.) Trans. Am. Inst. Mining Met. 
Engrs., Vol. 125, 1937, pp. 141-203. With discussion, See 
Metals and Alloys, Vol. 8, Aug. 1937, p. MA 500L/2. (10) 


Preferred Orientations in Hot-rolled Low-carbon Steel. M. 
GENSAMER & P. A. VUKMANIC (Carnegie Inst. Tech., Pittsburgh, 
Pa.) Trans Am. Inst. Mining Met. Engrs., Vol. 125, 1937, pp. 
507-515. With discussion. See Metals and Alloys, Vol. 8, Mar. 
1937, p. MA 166L/8. (10) 


Preferred Orientations Produced by Recrystallizing Cold-rolled 
Low-carbon Sheet Steel. M. GENSAMER & B. LuUSTMAN (Car- 
negie Inst. Tech., Pittsburgh, Pa.) Trans. Am. Inst. Mining Met. 
Enegrs., Vol. 125, 1937, pp. 501-506. See Metals and Alloys, Vol. 
8, Mar. 1937, p. MA 166L/9. (10) 


Iron-beryllium Alloys. I. GAEv & P. SoKoLov. Metallurg, Vol. 
12, Apr. 1937, pp. 42-47. In Russian. Fe-Be alloys containing 
up to 16% Be were investigated. Lattice parameter decreases up 
to a certain Be content after which it remains stationary. The 
change in parameter suggests substitution type of alloying, limiting 
its solubility in alpha Fe by about 5%. Determinations of lattice 
parameter of FeBe. checked with published results. The existence 
of FeBe; was indicated. Beginning of FeBe, solubility occurred 
between 770° and 780°C. Quenching of alloys containing more 
than 0.10% Be softens them, but their structure remains unaf- 
fected. Alloys containing more than 0.5% Be are brittle. (10) 


Fe-Cr-Si System. V. SVECHNIKOV & N. ALFEROVA. Teoria i 
Pract. Met., No. 3, 1937, pp. 60-69. In Russian. Original re- 
search. A series of 56 alloys containing 0.50-14.31% Cr, 0.44- 
4.47% Si, 0.06% C max. was investigated using thermal, dilato- 
metric and microscopic methods. The whole range of compositions 
studied forms a continuous series of @ solid solutions. The tem- 
perature interval of the primary crystallization at all concentrations 
remains quite narrow. The temperatures both of the beginning 
and the end of crystallization continuously decrease with increasing 
Si content, being but slightly affected by Cr up to 14.7%. Trans- 
formations recorded in this concentration range were associated 
only with polymorphism of Fe. When Cr increases to 4%, the 
Y loop continuously expands without sagging in its lower portion. 
With Cr between 7.3-10.2% a certain narrowing of the loop is 
observed simultaneously with a downward sagging. No poly- 
morphic transformations were observed in alloys with 14.7% Cr. 
Cr below 4% acts in Fe-Si system as any other element, lowering 
the As; points and expanding the y loop. Cr in higher concen- 
trations raises the As point and its influence is added to that of Si 
causing narrowing of the y loop. Boundaries of the a-y region at 
1000°C. are different from those determined by Anderson and Jette 
(See Metals and Alloys, Vol. 8, May 1937, p. MA 294L/2.) This 
difference increases with rising Cr content. Gamma phase region 
extends over a greater range of concentrations than shown by 
A. & J.; this may be caused by higher C content of the alloys 
used in the present investigation. (10) 


The Aging of Nickel-beryllium Alloys (Die Aushartung der 
Nickel - Beryllium - Legierungen) W. GERLACH (Universitat, 
Miinchen) Z. Metallkunde, Vol. 29, Apr. 1937, pp. 124-31. Ex- 
perimental and theoretical. The aging of Ni alloyed with up to 
14% Be was studied by measuring the magnetization at different 
temperatures. Homogeneous and heterogeneous precipitation occur 
simultaneously. For the former process, the activation energy is 
estimated as 54,000 cal. per mol. See Metals and Alloys, Vol. 7, 
Aug. 1936, p. MA 404R/3. GD (10) 
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Structure of Aluminum-silicon-iron Alloys. G. UrAzov & A, 
SHASHIN. Metallurg, Vol. 12, Apr. 1937, pp. 27-41. In Russian. 
Original research. Many alloys were melted under Ba chloride, 
using commercially pure metals. Detailed study showed that alloys 
of Al and Fe containing up to 68.35% Fe check the Fe-Al system 
proposed by Ageev & Ver (See Metals and Alloys, Vol. 1, Nov, 
1930, p. 844.) Determination of the liquidus of the Al-Fe-Si sys- 
tem revealed the presence of 10 regions of primary phases. The 
regions of primary precipitation of Al, AlsFe, @ and 7 phases, 
solid solution, FeSi, FeSiz and Si are binary-system phases while 
precipitation of Y and B phases takes place inside of the concen- 
tration triangle and, therefore, can be considered as ternary. £8 and 
Y phases are complex compounds of varying composition contain- 
ing simultaneously Fe, Al, and Si. The ranges of variation of in- 
dividual components in them were not determined in the present 
investigation. (10) 


Melting Velocity (Die Schmelzgeschwindigkeit) G. TAMMAN, 
Metallwirtschaft, Vol. 16, June 25, 1937, pp. 626-629. Review of 
own work. Melting velocity is determined by the heat applied 
to the melting crystals. In the vicinity of the melting point the 
linear velocity of melting equals the crystallization velocity when 
the heat flow is the same in both cases. For crystals whose crystal- 
lization velocity is very small the velocity of melting is also small 
and it is possible to superheat them over the equilibrium temper- 
ature between crystal and melt. The difference between super- 
heating a crystal and undercooling a melt is that only a melting 
crystal can be superheated and then only for a short time, while 
an under-cooled melt can exist for a relatively long time. 


GA (10) 
X-ray Study of Aluminum. J. J. TrRitLat. Trans. Chem. Ene 


Congr. (World Power Conf., London, 1936), Vol 1, pp. 489-5: 7. 
Review plus original research. Recrystallization depends on: (1) 
chemical composition; (2) mechanical treatment; (3) orientation 
of the crystallites; (4) temperature; (5) time. The temperature 
at which recrystallization begins and ends was investigated on 
commercial (99%) and refined (99.99%) Al. Investigation a'so 
included the effect of time and chemical composition on anneal 
99.99% Al recrystallizes at temperatures 20-30° C. lower than 


99% Al. No marked difference was noted between a metal hav ig 
a high Fe content and one with a high Si content, although .6« 
latter recrystallizes more easily than the former. Breaking st: in 


of the 99.99% Al was less than the 99.0% Al. Further tests on 
the purest Al showed the speed of recrystallization to be y 
great and to increase with temperature. AAA (.)) 


On the Emissivity of Substances in Steel Plants. Sas: :o 
UMINO (Japan Steel Mills Co.,) Tetsu-to-Hagane, Vol. 23, | ly 
25, 1937, pp. 644-655. In Japanese. Original research. The e: ‘s- 
sivity of the following substances was determined by observing .¢ 
difference in temperature between that obtained by a Pt/Pt th 
thermocouple and that observed by a German optical pyrom« °r. 
The results are as follows: 











Emissivity 
Substance Temp.° C. Surface Condition (A = 0.65 4 “) 
Molten steel 1500-1600 Bright 0.43 
(0.08 % C) 
isa ages Oxide film 0.61-0.70 
Molten pig 1300-1500 Bright 0.51 
(3.5 % C) 
Steel 1200-1300 Bright but thin film 0.56 
(0.10 % C) 
Bioce dios ae Comparatively thick 0.61 
film 
Slag 1300-1500 0.67 
Sheet steel 1300-1400 Thin film 0.47 
(0.16-0.2 % C) 
Sheet bar 820-900 ; 0.35 
Si steel 800-1400 _ 0.57 
(1.0 % Si) 
C steel % = 0.51 
(0.6 % C) 
Magnesia brick Ks 0.52 
NS (10) 


Research on Aluminum-lithium Alloys (Untersuchungen an 
Aluminium-Lithium-Legierungen) H. VossKiUjHLER (I. G. Far- 
benindustrie) Metallwirtschaft, Vol. 16, Sept. 3, 1937, pp. 907- 
909. Research. The solubility of Li in Al was determined anew 
by electric-resistance measurements, precautions being taken that 
equilibrium was attained. The solubility line, especially at lower 
temperatures, is at lower Li contents than those of earlier 1n- 
vestigators. The hardness of the alloys increases rapidly with in- 
creasing Li content. The alloys are age hardenable, a 2.55% Li 
alloy increasing in hardness from 45 Brinell to 110 Brinell when 
aged at 175°C. The corrosion resistance of these alloys = ) 
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The Measurement of the Half-width Value of X-ray Inter- 
ference Lines (Ueber die Messung der Halbwertsbreite von 
Rontgeninterferenzlinien) H. MOLLER & A. RoTH. M/tt. Kaiser- 
Wilhelm-Inst. Eisenforsch., Disseldorf, Vol. 19, No. 10, 1937, 
pp. 123-126. The determination of the relations between deviation 
of the electrometer, blackening of the film and intensity of Co X- 
radiation is described. The precautions to be applied in develop- 
ing the films are discussed. Stress Measurements in Welded and 
Cold-deformed Specimens by Means of X-rays (Spannungs- 
messungen an Geschweissten und Kaltverformten Proben mit 
Hilfe von Ré6ntgenstrahlen) Ibid., pp. 127-130. The regularity 
of stress distribution characteristic of cold-deformed duralumin was 
not present in welded triangular-shaped steel specimens. Tensile 
stresses occur in the welded seams, while compressive stresses are 
found nearby. Differences in the different steels examined are de- 
scribed. 9 references. Ha (10) 


Precision Determination of Lattice Constants by the Debye- 
Scherrer Method (Ueber Prazisionsbestimmungen von Gitter- 
konstanten nach der Methode von Debye-Scherrer) K. MOLLER 
(Univ. Gottingen) Z. Krist., Vol. 97, Aug. 1937, pp. 170-196. 
Extensive, critical discussion of various sources of errors and 
methods of correction for different types of Debye-Scherrer cameras. 
The experimental results on precision measurements of lattice 
constants of some important metallic and non-metallic materials are 
compared. 111 references. EF (10) 


The Equilibrium Diagram of the Cu-Sb System. First Report— 
Thermal Analysis and Microscopic Examination. TAKEJIRO 
MuRAKAMI & NISAKU SHIBATA. Science Repts. Tohoku Imp. 
Univ., Vol. 25, Nov. 1936, pp. 527-561. In English. Review 
plus original research. No compound of composition CusSb was 
found to exist but two new compounds, Cu:Sb: and CusSb: were 
found. The former exists between 488° and 400° C. at about 

® Cu as the result of a peritectoid reaction between the a and 

ohases. The CusSb: forms at 462° C. with about 70% Cu and 

‘ts at room temperature where it has a solid solubility range 

about 2%. The limits of the a solid solution of Sb in Cu are 

ed at about 7.5% at room temperature, increasing to 9.5% at 

° and 11% at the eutectic (645° C.). Solubility of Cu in 

is only about 0.2% at 526° C. and 0.1% at room temperature. 

e one eutectic has been changed to 69% Cu, thé eutectic at Sb 

- of diagram to 23.5% Cu at 526° C. The y phase, based on 

Sb, is formed at 586° C. and 51.08% Cu. Its range of 

ibility at room temperature is about 1%. The new diagram is 

-h more complicated than previous ones, particularly in the 

ion between 400° and 500° C. and 60-75% Cu. BWG (10) 


The Structure of Zirconium Silicide ZrSi. (Die Struktur des 
koniumsilizids ZrSi.) St. v. NARAY-SzAB6 (Univ. Szeged) Z. 
t. Vol. 97, Aug. 1937, pp. 223-228. Original research. 
= 3.72 A.U., b = 14.61 A.U., c = 3.67 A.U. Space group 


, 4 molecules per unit cell. ZrSi, forms a layer lattice, the 
ns of which possess no charge. EF (10) 


The Equilibrium of Carbon and Oxygen in Molten Iron, I. 
rsuo Ocu (Ryojun College Tech.) Tetsu-to-Hagane, Vol. 23, 
ly 25, 1937, pp. 633-643. In Japanese. Original research. The 

o equilibria FeO (Fe) -+ CO = Fe + CO, and C (Fe) + 
“Os == 2 CO are shown to be considered simultaneously as the 
O equilibrium in steel-making process instead of FeO (Fe) + 

C (Fe) = Fe + CO as usually accepted. The product of a 
concentration of FeO and C in the molten Fe was found to be a 
function of the partial pressure of CO” X” in the gas phase. 
The relationship between this product and the X is a straight 
line, the slope of which becomes smaller as the temperature rises. 
NS (10) 


_ Measurement of the Range of Angular Reflection of X-rays 
in Polycrystalline Material (Mésure du Domaine Angulaire de 
Réflexion des Rayons X dans les Substances Polycristallines par 
une Nouvelle Méthode Statistique) ALFRED Reis. Compt. Rend., 
Vol. 205, Aug. 9, 1937, pp. 369-371. Original research. A sta- 
‘tistical method is devised to show the deviation of the actual 
crystals from ideal or perfect crystals. FHC (10) 


_ Lattice Distortion Caused by Plastic Deformation (Stérungen 
in Kristallgittern durch plastische Deformation) W. Boas (Tech. 
Hochschule Ziirich) Helv. Phys. Acta, Vol. 10, July 15, 1937, pp. 
265-267. The periodic irregularities in the lattice that are re- 
vealed in the widening of X-ray interference lines may also be 
responsible for the reduction in intensity of these lines. EF (10) 


The Copper-lead-nickel System (Zur Kenntnis des Systems 
Kupfet-Blei-Nickel) W. Craus. Metallwirtschaft, Vol. 16, June 
11, 1937, pp. 578-579. Short note. The layering present in the 
liquid states of the binary Cu-Pb and Ni-Pb systems does not 
extend far into the ternary system. GA (10) 
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Study of Polarized Light in Metallography (Polarisation- 
soptische Untersuchungen in der Méetallographie) HANs 
DASCHNER. Forschungsarb. Metallkunde Réntgenmetallog., Noi 
19, 1936, 32 pp. Mathematical. The behavior of polarized light 
in the microscopic study of opaque objects is considered in detail 
from the mathematical viewpoint. Predicted behavior was con- 
firmed by study of Cu-Al alloys with the polarizing microscope. 
12 references. JLG (10) 


An Etchant for the Determination of the Structure of Melted 
Boron Carbide (Ueber ein Atzerfahren zur Ermittlung des 
Gefiiges von geschmolzenem Borkarbid) W. DAwiH. & R. 
FLisH6OH (Osram-Konzern) Z. Metallkunde, Vol. 29, Apr. 1937, 
pp. 135-7. Experimental. The microstructure of polished B,C 
can be developed by the use of molten Ca(NO;):. The unetched 
samples show considerable porosity. Etching develops two types 
of structure. The one shows smooth grains after 10 min., which 
develop a channeled structure with further treatment, indicating 
the decomposition of a solid solution. The other does not develop 
the channeled structure with prolonged etching. GD (10) 


Copper Alloys and Structural Quenching (Les Alliages de 
Cuivre et la Trempe Structurale) L. GuiL_et (Conservatoire des 
Arts et Metiers) Cuivre et Laiton, Vol. 10, July 30, 1937, pp. 321- 
322. Discusses method of determining microstructural constituents 
at a given elevated temperature by quenching samples from that 
temperature. The solubility of several metals in Cu at various 
temperatures is given as follows: Cr, 0.8% at 1000° C., 0.1% 
at 500° C.; Co, 3.4% at 1000° C., 0.35% at 20° C.; Fe, 3.5% 
at 1050° C., 0.2% at 20° C.; P, (CusP), 16.7% at 400° C.; Si, 
6.8% at 800° C., < 2% at 20° C.; Ag, 2.3% at 779° C., 0.09% 
at 20° C.; Ti, 4.5% at 878° C., 0.4% at 20° C.; Zn, 40-54% 
at 800° C., 48% at 200° C.; Au, completely soluble at 520° C., 
12% at 20° C. Heat treatment is briefly described. Ha (10) 


On the Cause of Flakes in Steel. KoTARO HONDA & ToKu- 
TARO HirONE (Tohoku Imp. Univ.) Tetsu-to-Hagane, Vol. 23, 
June 25, 1937, pp. 558-559. Im Japanese. Mathematical discus- 
sion. Flakes are caused mainly by partial overlapping of thermal 
and transformation stresses, and stress due to H gas; the secondary 
causes are defects in the material, such as inclusions, pin holes, 
segregation, etc. Formation of flakes might be prevented by 
reducing stresses produced during cooling and by eliminating in- 
ternal defects. NS (10) 
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Hardness and Hardness Measurements. S. RK. 
(Amherst College) Instruments, Vol. 10, Jan. 1937, pp. 
Feb. 1937, pp. 41-44; Mar. 1937, pp. 68-71; Apr. 1937, pp. 98- 
102; May 1937, pp. 133-135; June 1937, pp. 161-162, 166; 
July 1937, pp. 182-184, 190; Aug. 1937, pp. 208-209, 212. Com- 
prehensive treatise running in serial form. Introductory install- 
ment discusses ‘‘hardness’’ philosophy and definition(s), fields in 
which hardness measurement is important, and need for an abso- 
lute scale. Subsequent sections cover the nature of matter, X-ray 
analysis, crystal structure; atomic structure; underlying conditions 


in hardness testing; theories of the hardness property; wear 
resistance and hardness, abrasive testing, rolling abrasion; and 
early scratch hardness methods. FPP (11) 


Resistance Characteristics of Tellurium and Silver-tellurium 
Alloys. H. T. FAus. Elec. Eng., Vol. 56, Sept. 1937, pp. 1128- 
1133. The problem of correcting temperature errors in electrical 
instruments with Cu windings is explained and the high electrical 
efficiency obtainable by correcting these with series resistors having 
negative temperature coefficients of resistance is noted. A method 
is discussed for making such resistors of Te and Ag-Te alloy. 
Their suitability was determined by tests. WHB (11) 


Seventh Report of the Atomic Weight Commission of the 
International Union for Chemistry (Siebenter Bericht der Atom- 
gewichtskommission der Internationalen Union fiir Chemie) 
G. P. BAxTer (Chairman), O. HONIGSCHMID & P. LEBEAU. Z. 
anorg. allgem. Chem., Vol. 232, Apr. 16, 1937, p. 112. The fol- 
lowing changes in the table of atomic weights were made: C, from 
12.00 to 12.01; Rb, from 85.44 to 85.48; Gd, from 157.3 to 156.9; 


Pb, from 207.22 to 207.21: U, from 238.14 to 238.07. The re- 
vised table for 1937 is included. See Metals and Alloys, Vol. 8, 
Mar. 1937, p. MA 179L/5. HFK (11) 


Directional Properties in Rolled Brass Strip. MAURICE CooK 
(1.C.I. Metals) J. Inst. Metals, Vol. 60, No. 1, 1937, pp. 159-185. 
With discussion. See Metals and Alloys, Vol. 8, Mar. 1937, p. 
MA 169L/2. (11) 


The Flow of Metals. E. N. pA C. ANDRADE (Univ. of London) 
]. Inst. Metals, Vol. 60, No. 1, 1937, pp. 427-445. See Metals 
and Alloys, Vol. 8, Nov. 1937, p. MA 691R/3. (11) 


Fractures in Engine Bed-plates. EDWARD INGHAM. Steam 
Engr., Vol. 6, Aug. 1937, pp. 472-474. Objectionable features in 
design of engine bed plates and causes of fractures are discussed. 


AHE (11) 


lia. Non-Ferrous 


A. J. PHILLIPS, SECTION EDITOR 


Dental Amalgams. Marir L. V. GAYLER (Natl. Physical Lab.) 
]. Inst. Metals, Vol. 60, No. 1, 1937, pp. 407-424. With discus- 
sion. See Metals and Alloys, Vol. 8, Oct. 1937, p. MA 628L/1. 

(lla) 


Age-hardening of Aluminum Alloys, IJ—Aluminum-mag- 
nesium Alloy. WILLIAM L. FINK & DANA W. SmitH (Alumi- 
num Res. Labs.) Trans. Am. Inst. Mining Met. Engrs., Vol. 124, 
1937, pp. 162-171. With discussion. See Metals and Alloys, Vol. 
8, May 1937, p. 300 L/6. (lla) 


The Complex Interdependence of the Properties of Alloys and 
the Industrial Conditions of their Manufacture, Testing, and 
Use. Marquis R. pE Freury & H. Portier. /. Inst. Metals, 
Vol. 59, No. 2, 1936, pp. 211-224. With discussion. See Metals 
and Alloys, Vol. 8, Apr. 1937, p. MA 202R/6. (lla) 


The Conductivity of Super-purity Aluminium: The Influence 
of Small Metallic Additions. GAsToN G. GAUTHIER (Cie de 
Produits Chimiques et Electrométallurgiques Alais) J. Inst. Metals, 
Vol. 59, No. 2, 1936, pp. 129-150. With discussion. See Metals 
and Alloys, Vol. 8, Jan. 1937, p. MA 36R/4. (lla) 
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The Alloys A.P. 33 and A.P.M. (Les Alliages A.P. 33 et 
A.P.M.) J. CASTEL (Cie Alais Froges Camargue) Rev. Aluminium, 
Vol. 14, July-Aug. 1937, pp. 822-830. Original research. Com- 
position of A.P. 33: 4.5% Cu, 0.25% Ti, remainder Al; A.P.M.: 
4.5% Cu, 0.25% Ti, 0.2% Mg, remainder Al. Mechanical prop- 
erties at normal and at elevated temperatures, the influence of 
impurities, heat treatment and remelting are described. HR (11a) 


Studies on Beryllium II. IcuHiro IITAKA & Riuzo SHIOTA, 
Bull. Inst. Phys. Chem. Research, Tokyo, Vol. 16, July 1937, pp. 
397-407. In Japanese. Sci. Papers Bull. Inst. Phys. Chem. Re- 
search, Tokyo, Vol. 32, July 1937, Abstracts Supplement, p. 33. 
In English. Original research. Ingots of Be-bronze containing 
2, 3, 3.5 and 4% Be were forged and cold drawn into wire. The 
influence of various heat treatments on the physical properties of 
these wires was studied. Then Al, Ni, Co, Cr and Mn were 
alloyed to the bronzes and analogous experiments were made. 
Favorable results were obtained with ternary and quaternary alloys 
containing Al, Ni or Cr. The experimental results are presented 
in 8 diagrams and several tables in the original (Japanese) text 
which may be consulted without much difficulty. 300° C. appears 
to be the most suitable aging temperature. A max. strength of 
201,000 lbs./in.? (0% elongation) was obtained in a 3% Be all 

EF (11 


The Influence of Titanium on Aluminum—magnesium Allo 
G. Komovsku, I. RoMANTsov & A. Maxksimov. Legkie Met 
Vol. 5, Dec. 1936, pp. 40-43. In Russian. Original resear:). 
The addition of 0.4% Ti increases the tensile strength of Al allcys 
containing 8% Mg. HWR (11:) 


Aging Phenomena in a Silver-rich Copper Alloy. Mor 1s 
COHEN (Mass. Inst. Tech.) Trans. Am. Inst. Mining Met. Enz 
Vol. 124, 1937, pp. 138-161. With discussion. See Metals 
Alloys, Vol. 8, Jan. 1937, p. MA 38L/6. (1 


— vz 


Metals of the Platinum Group. Ores, Recovery and Refini 
Fabrication and Uses, and Properties. R.H. ATKINSON & A 
RAPER (Mond Nickel Co.) J. Inst. Metals, Vol. 59, No. 2, 1' 
pp. 179-210. With discussion. See Metals and Alloys, Vol 
Feb. 1937, p. MA 103L/6. (114) 


Note on the Influence of Small Amounts of Titanium on ‘.1e 
Mechanical Properties of Some Aluminium Casting Alloys. [. 
H. ScuHorierpD & C. E. Puirirps (Natl. Physical Lab.) J. Jrst. 
Metals, Vol. 60, No. 1, 1937, pp. 101-107. With discussion. See 
Metals and Alloys, Vol. 8, Sept. 1937, p. MA 571R/10. (lia) 
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Metal Spraying: Processes and Some Characteristics of ‘he 
Deposits. E. C. RoLLtaAson (The Univ., Birmingham) J. /»:7. 
Metals, Vol. 60, No. 1, 1937, pp. 35-66. With discussion. See 
Metals and Alloys, Vol. 8, July 1937, p. MA 435R/3. (lia) 


Fatigue Properties of Five Cold-rolled Copper Alloys. 
Witttam B. Price & RALPH W. Barey (Scovill Mfg. Co.) 
Trans. Am. Inst. Mining Met. Engrs., Vol. 124, 1937, pp. 271-286. 
With discussion. See Metals and Alloys, Vol. 8, June 1937, p. 
MA 374L/3. (11a) 


Influence of Temperature on Elastic Limit of Single Crystals 
of Aluminum, Silver and Zinc. RICHARD F. Miter (U. S. Steel 
Corp.) & W. E. MitxicAN (Yale Univ.) Trans. Am. Inst. Mining 
Met. Engrs., Vol. 124, 1937, pp. 229-251. With discussion. See 
Metals and Alloys, Vol. 8, July 1937, p. MA 435L/9. (11a) 


Stress-strain Characteristics of Copper, Silver, and Gold. J. 
McKEown & O. F. Hupson (British Non-Ferrous Metals Research 
Assoc.) J. Inst. Metals, Vol. 60, No. 1, 1937, pp. 109-132. With 
discussion. See Metals and Alloys, Vol. 8, Mar. 1937, p. MA 
170L/2. (11a) 


Creep of Lead and Lead Alloys. Part I1—Creep of Virgin 
Lead. J. McKeown (British Non-Ferrous Metals Research 
Assoc.) J. Inst. Metals, Vol. 60, No. 1, 1937, pp. 201-228. With 
discussion. See Metals and Alloys, Vol. 8, July 1937, p. MA 
435R/5. (11a) 
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Yoloy high tensile steel sheets solved 
1 serious problem for the Columbian 
Steel Tank Co. when they built the 
nusky semi-trailer shown here. It is 
not easy to produce a design for 
4500 gallon capacity, keep total 


weight below 34,000 pounds, and 
still meet I. C. C. specifications. 


How well this was done by Colum- 
bian and Yoloy is shown by the re- 
sults. Shell sheets were reduced 
from 10 to 13 gauge, head sheets 
from 8 to 1l gauge yet the strength 
was increased by 10%. This saved 
1'700 pounds dead weight, equiva- 


High Tensile Steel Yoloy is avuilable in sheets, strips, plates, bars, shapes, 
manufacturer's wire, welding wire, seamless pipe and electric weld pipe. 








lent to 225 gallons of gasoline. For 
a tank capacity of 4500 gallons this 
is 5%, so that in every 20 trips, one 
trip is free because of that extra 
capacity. A fine tribute to the 
Columbian Steel Tank people and a 
credit to Yoloy. 


Ask our engineers what we can do 
on your particular problem, and find 
out for yourself the savings we can 
make for you. 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels 


General Offices YOUNGSTOWN, OHIO 
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Machining Aero-engine Crankcases. 
50, Sept. 30, 1937, pp. 833-838. 
Ltd. these crankcases are made of an Al alloy, containing 0.8-2% 
Cu, 0.8-1.75% Ni, 0.05-0.3% Mg, 1.5-2.8% Si, 0.8-1.4% Fe, and 


Machinery, London, Vol. 
Descriptive. At Rolls Royce, 


0.05-0.25% Ti. The crankcases are heat treated by holding at 
155°-175° C. for 8-20 hrs. before machining. After heat treating, 
the alloy has the following minimum physical properties: tensile 
strength, 11 tons/in.*; Brinell, 60-80; elongation in 2 in., 2.5%; 
reduction of area, 2.5%. JZB (11a) 


Cast Monel Metal. J. J. Curran. Walworth Today (House 
Organ), Vol. 1, Sept.-Oct. 1937, p. 2-3, 10. Discussion of prop- 
erties of cast Monel metal, with short-time high-temperature tensile 
data up to 1200° F. 800° F. is considered the limiting operating 
temperature. Creep tests at 4000 Ibs./in.* at 750° F. show a 
creep rate of about 1% in 100,000 hrs. at the end of 1000 hrs., 
falling to about 0.4% at the end of 2,000 hrs. Impact tests after 
creep show no practical reduction in toughness. The original 
cored structure of the casting is considerably homogenized in the 
2000 hr. test. HWG (lla) 


On the ”Transformation Temperature” *of a Metallic Film. 
TADAO Fukurol. Sci. Papers Inst. Phys. Chem. Research, Toyko, 
Vol. 32, Aug. 1937, pp. 196-219. In English. Nature, Vol. 139, 
May 22, 1937, p. 884. Original research. The nature of the so- 
called “transformation” phenomenon in metallic films, i.e. the 
abrupt irreversible decrease of resistance in the heating-up stage, 
was investigated by studying the changes in electric resistance, 
reflectivity of light and X-ray diffraction with rising temperatures. 
The metals used were Cd, Zn, Hg, Mg, Sb, Pb and Bi condensed 
on glass from vapors. 2 effects are claimed to cancel each other 
regarding the resistance changes, i.e. the decrease of resistance 
arising from the regular crystalline arrangement and the increase 
of resistance from the gaps at the grain boundaries due to volume 
contraction. The former effect prevails at the early stage, the 
latter predominates later. Holds that the term “transformation 
temperature’ should be replaced by “‘recrystallization temperature,”’ 
in the sense that the rate of recrystallization increases abruptly at 
that temperature. These transformation temperatures are a con- 
stant fraction of the absolute melting points of the metals, a ratio 
roughly the same as the ratio for recrystallization of bulk metal 
(0.32 to 0.43). EF + CSB (11a) 


The Effect of Manganese on the “Annealing Brittleness” of 
Cupro-nickel. B. K. Bosz (The Mint, Bombay) J. Inst. Metals, 
Vol. 60, No. 1, 1937, pp. 133-141. With discussion. See Metals 
and Alloys, Vol. 8, Nov. 1937, p. MA 692L/8. (ila) 


Beryllium and Its Alloys. L. SANDERSON. Sands, Clays & Min- 
erals, Vol. 3, Sept. 1937, pp. 95-98. History, properties, deposits, 
determination, production and fields of application are discussed. 

Ha (11a) 

Thermal and Electrical Conductivities of Aluminum Alloys. 
L. W. KemprF (Aluminum Co. Amer.) C. S. SmirH (Amer. Brass 
Co.) & C. S. TayLtor (Aluminum Co. Amer.) Trans. Am. Inst. 
Mining Met. Engrs., Vol. 124, 1937, pp. 287-299. With discus- 
sion. See Metals and Alloys, Vol. 8, July 1937, p. MA 435L/6. 

(11a) 


Precipitation-hardening and Double Aging. R. H. HARRING- 
TON (General Elec. Co.) Trans. Am. Inst. Mining Met. Engrs., 
Vol. 124, 1937, pp. 172-188. With discussion. See Metals and 
Alloys, Vol. 8, May 1937, p. MA 299R/9. (lla) 


The Creep of Tin and Tin Alloys.—Part I. D. HANSON & 
E. J. SANDFORD (Univ. Birmingham) J. Inst. Metals, Vol. 59, No. 
2, 1936, pp. 159-178. With discussion. See Metals and Alloys, 
Vol. 8, Jan. 1937, p. MA 36R/8. (11a) 


An Investigation to Develop Hard Alloys of Silver for Lining 
Ring Grooves of Light Alloy Pistons. CLAUS GUENTER GOETZEL 
(Hardy Metallurgical Co.) Trans. Am. Inst. Mining Met. Engrs., 
Vol. 124, 1937, pp. 194-198. See Metals and Alloys, Vol. 8, 
June 1937, p. MA 373R/9. (lla) 


The Influence of a Third Component on the Properties of 
Magnesium-aluminum Alloys. Yu. A. AMSTERDAMSKU. Legkie 
Metal., Vol. 5, Nov. 1936, pp. 45-56. In Russian. Original re- 
search. The addition of Mn, Ni, Si, Bi, or Sb up to 0.3% or of 
Cd up to 2.15% affects neither the age-hardening nor the mechani- 
cal properties of Mg-Al alloys containing 7-10% Al. Cd dissolves 
in the Mg-Al solid solution. The other elements form a new 
phase. HWR (11a) 


Absorption of Strain Energy in Metals. N. A. pEBRUYNE. 
Nature, Vol. 139, Apr. 10, 1937, p. 633. Points out an approxi- 
mately linear relation that exists Pca the Debye temperature 
of a metal and the ratio of strain energy absorbed to the strain 
energy stored in the metal. CSB (11a) 
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Anomalous Expansion of Zinc and Cadmium near the Melting 
Point. W. F. HACcHKovsky & P. G. STRELKOV. Nature, Vol. 
139, Apr. 24, 1937, p. 715. Research. Within 4° of the melting 
point Zn and Cd show marked increase in expansion coefficients; 
the sign of the anomaly coincides with the sign of the change of 
volume on melting, just as is the case in Bi. CSB (11a) 


Abnormally High Magnetic Permeability of Nickel Wire 
Obtained by Surface Treatment. T. F. WALL. Nature, Vol. 
139, May 29, 1937, p. 928. Pure Ni wire (% in. diam.) electro- 
plated with Cu and annealed at 1030° C. in.H reaches a max. 
permeability of 3,250. When demagnetized from an induction 
density of 5,150 the coercive force is 0.24 and the remanence 1,270 

CSB (11a) 


Platinum-molybdenum Alloys. V. NEMILov & I. VoORONov. 
Ann. Secteur Platine, No. 14, 1937, pp. 157-161. In Russian. 
Research. Alloys containing up to 58.9 atomic per cent Mo were 
made in an induction furnace. Higher Mo content could not be 
obtained because of the high melting temperature. Vacuum fusion 
was used, but a considerable loss of Mo was observed. Up to the 
maximum Mo content the alloys form a continuous series of solid 
solutions. This was determined by microscopic, hardness, electrical 
resistance and electromotive force study of specimens annealed 170 
hrs. at 1300° C. under molten glass. The precaution was neces- 
sary because heating in air burns out Mo. Alloys could be worked 
only up to 4.4 atomic per cent of Mo, owing to their brittleness. 
In this range, hardness varied from 26.8 Brinell (500 kg. load) 
to 77.6, specific electric resistance from 10.88 to 31.50 X 10° 
(25° C.) and from 13.79 to 33.84 X 10° (100° C.) ohm-cm. 
Temperature coefficient of electrical resistance dropped from 
0.00392 to 0.00101. Thermoelectromotive force against pure Pt 
at 1000° C. varied from 10.95 mv. with 1.0% Mo to 21.70 
with 4.4% Mo. The use of Mo-Pt alloys for thermocouple man 
facture is not recommended because Mo burns out on heating 
high temperatures in the air. (11: 


Anomalous Diamagnetism of Selenium. MATA PRASAD & S. 
DHARMATTI (Roy. Inst. Science, Bombay) Indian J]. Phys., Vol. | 
Feb. 1937, pp. 1-8. Original research. Honda first observed t! 
colloidal Bi is only 4 as diamagnetic as electrolytic Bi. 1 
authors studied the effect of powdering and colloidalization on ‘ 
magnetic properties of Se. The results suggest that during 
process of powdering or dispersion, Se is converted into an al 


tropic modification. EF (11 
1ib. Ferrous 
V. V. KENDALL, SECTION EDIT< 


Nickel-free Heat Resistant and High Strength Steels. 
LIEBERMAN & P. STRELETS. Kach. Stal, Vol. 5, No. 4, 1937, | >. 
11-21. In Russian. Original research. The data of an extenc d 
experimental investigation covering Cr-Cu, Cr-Mn-Mo, Cr-Mn. \¢ 
and Cr-Al-Si systems to which Al, Mo, W and Ni were adc d 
either separately or together are presented. Steels with 0.25% /, 
18-20 Cr, 2.5 Cu, 2.0 Si max., 2.0 Al max. have good oxidation *°- 
sistance up to 900° C. and satisfactory at 1000° C., though their 
mechanical properties are so poor as to permit their use only wiih 
light loads. Alloys with 0.6-0.65% C, 6-8% Cr, 2% Si, 2.5-3.0% 
Al with addition of 2.0% W, or 1.0% Mo or 0.3% V have me- 
chanical properties at elevated temperatures the same as steels wit)- 
out such additions, but have a much greater oxidation resistance. 
The best strength at elevated temperatures among Cr-Mn stecls 
was found in alloys containing 18% Cr, 8% Mn and 2-3% Mo, 
which were as strong as 18 Cr-8 Ni steels though the latter had 
better oxidation resistance. Addition to this steel of Al or Si 
pronouncedly decreases their strength at high temperatures while 
Be addition has a deleterious effect. (11b) 


The Modulus of Elasticity in Torsion of Wires and Rounds 
for Springs (Ricerche sul valore del modulo d’elasticita alla 
torsione di fili e tondi per molle) L. Locatit. Ind. Meccan., Vol. 
19, July 1937, pp. 517-525. Specimens of different spring steels 
were tested and showed practically the same modulus of elasticity, 
about 11,600,000-11,900,000 Ibs./in.2 Only rounds or wires 
which showed excessive decarburization or surface defects had 
lower values. Tests are described in detail. 11 references. 


Ha (11b) 


The Field of Malleable Cast Iron. H. A. SCHWARTZ (Natl. 
Malleable & Steel Castings Co.) Trans. Am. Foundrymen’s Assoc., 
Voi. 8, Jan.-Feb. 1937, pp. 23-48. Discusses early developments 
and leads up to the recent trends for malleable cast Fe. Reviews 
the properties of pearlitic malleable cast Fe and comments on 
operating control, heat treatment, and scientific investigations. 

CMS (1i1b) 
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Some Special Cast Irons of Interest in Chemical Engineering. 
A. B. Everest. lron & Coal Trades Rev., Vol. 135, July 30, 1937, 
p. 181. Review. Additions of V, Ti, Cu, W, Cr, Mn and Al 
are being used, but Ni alleged to be the most useful to cast Fe and 
of greatest practical interest in chemical engineering. Additions 
of over 2% harden the matrix; at 5% the alloys are air- or self- 
hardening, and the Fe is in the hard martensitic form and not very 
machineable, but has good wear and corrosion resistance. At 16 
to 20% Ni, castings are soft and easily machined, and the mar- 
tensite is increasingly replaced by austenite, the change being 
complete at 20% Ni. Austenitic cast irons are corrosion, heat and 
reasonably wear resistant. Ha (11b) 


Chromium Magnet Steel Containing 3% Cr. V. ERAKHTIN. 
Kach. Stal, Vol. 5, No. 4, 1937, pp. 30-34. In Russian. Original 
research. Three heats containing 0.87-1.00% C and 2.97-3.45% 
Cr were investigated. ge swe, properties of permanent magnets 
made of these steels are affected by either coagulation or carbides, 
which prevent easy solution, in quenching for martensite or decom- 
position of these carbides on heating to too high temperatures. 
Coagulation is effected by heating fo. some time at temperatures 
lower than 1000° C., particularly in the range 750-800° C. High 
temperature heating leads to decarburization. The coagulation, 
which is a prerequisite of the softening treatment, can be cor- 
rected by normalizing from 1100° C. before quenching in oil at 


850° C. (11b) 


Some Heat Treatments of Whiteheart Malleable Cast Iron. 
JoHN V. Murray. Metallurgia, Vol. 16, June 1937, pp. 47-50. 
Review plus original research. Describes some factors influencing 
properties of malleable Fe. Data are given showing influence of 
heat treatment on properties. Quenched and tempered malleable 
castings are recommended. JLG (11b) 


Grain Size of Structural Chromium Steel. M. Braun, M. 
rDpjo & N. IvANov. Kach. Stal, Vol. 5, No. 4, 1937, pp. 39- 
In Russian. 20 heats containing 0.35-0.45% C and 0.8-1.1% 
were investigated for grain size and mechanical properties. 
(11b) 
Magnetometric Analysis of Austenitic Transtormation of 
wee Kinds of Steel. E. TovpENets. Kach. Stal, Vol. 5, No. 
1937, pp. 35-38. In Russian. Steels (0.38% C, 0.53 Mn, 0.23 
0.96 Cr, 0.43 Ni, 0.17 Mo; 0.32% C, 0.70 Cr, 3.37 Ni, 0.35 
}; 0.37% C, 0.57 Mn, 0.31 Si, 2.44 Cr, 1.38 Ni, 0.35 Mo) 
‘re subjected to interrupted quenching and investigated with a 
atometer and magnetometrically. 12 curves present the data 


tained. (11b) 


Corrosion-resistant Castings. 
1937, pp. 228-229. 
Vi-Resist.”’ 


Chem. Trade J., Vol. 101, Sept. 
Describes properties and behavior of 
MS (11b) 


Reasons for High Mechanical Properties of Cr-Mo Steel. V. 
UIDNEV. Teoria i Pract. Met., No. 3, 1937, pp. 70-80. In 
issian. SAE 4130 steel, .50-.80% Cr, .15-.25% Mo, was investi- 
ted comprehensively using thermal treatment and studying prop- 
ties produced by means of electrical resistance, magnetic prop- 
ties, X-ray and microscopic methods. The mechanism of aus- 
ite decomposition was investigated by interrupted quenching 
‘sults illustrated with 18 figures and photomicrographs are tabu- 
ted in the S-curve for the metal. (11b) 


_ Welded Stainless. A. E. TAyior (Am. Rolling Mill Co.) 
Product Eng., Vol. 8, Oct. 1937, pp. 399-401. Practical. Pro- 
iuction considerations that will determine the type of stainless 
teel to be selected, kind of welding process, and design features 
‘or permitting economical working processes, are discussed for Cr- 
Ni steels; heat-treating procedure is described in detail and a table 
shows abrasives and best procedure for grinding, buffing and 
polishing. Ha (11b) 


High Speed Steel Substitutes with Low Tungsten Content. 
N. MINKEVICH, V. VLADISLAVLEV & O. IvANov. Kae. Stal, Vol. 
5, No. 5-6, pp. 7-18. In Russian. After a comprehensive review 
of work done in Russia on high speed steel substitutes based on 
C-Cr-Fe system, preparation and study of several alloys of this type 
is described. With Cr content held at 10% Cr, raising C content 
above 1.2% is undesirable; addition of any amount of Mn and Ni 
is also disadvantageous, but V exerts beneficial effects, as does W. 
Three steels: 1.21% C, 9.82 Cr, 1.14 V, 0.74 Al; 1.08% C, 10.17 
Cr, 1.22 V, 2.78 W, 0.40 Si, 0.31 Mn and 0.98% C, 9.24 Cr, 
2.05 Mo, 0.42 Si, 0.26 Mn were investigated intensively. The 
results obtained were incorporated in making of two additional 
heats, 1.08% C, 10.17 Cr, 1.22 V, 2.78 W, 0.31 Mn, 0.40 Si and 
1.08% C, 9.77 Cr, 1.5 V, 4.89 W, 0.40 Mn, 0.89 Si, which were 
also thoroughly studied. After machining into drills both ap- 
preeteae the properties of high speed steel, although still inferior 
O it. (11b) 


FEBRUARY, 1938 


10 











Exhaust Valve Steels—Materials and Design of Exhaust Pop- 
pet Valves of Internal Combustion Engines. C. H. S. Tup- 
HOLME. Can. Chem. Met., Vol. 21, Sept. 1937, pp. 313-314. 
Review. Austenitic valve steels containing Ni 8-30%, Cr 12- 
25%, Si up to 2%, and W up to 4% possess the following prop- 
erties: excellent resistance to scaling, a high degree of strength 
and hardness retention at all temperatures and non-susceptibility 
to hardening on overheating. Means of extracting heat through 
the valve stem quickly are outlined. When Ni-Cr heat-resisting 
steel valves have to operate under very strenuous conditions and 
the amount of bearing surface available for the stem is limited 
the wear-resistance is improved by N hardening at 550° C. 

WHB (1ib) 


Influence of Cold Deformation and Subsequent Recrystalliza- 
tion on Magnetic Properties of Transformer Steel. V. MESKIN 
& Yu. MARGOLIN. Kach. Stal, Vol. 5, No. 5-6, 1937, pp. 18-23. 
In Russian. Sheets were cold deformed to different extent by roll- 
ing between skew rolls and annealed at different temperatures 
for the same time. Electrical properties are improved by critical 
deformation. Repeated treatments introduce no improvement. 


(11b) 


Choosing the Right Hot-work Steels for the Forging Job. 
F. F. McINTosH & J. E. CoGAN (Crucible Steel Co.) Machinery, 
N. Y., Vol. 44, Oct. 1937, pp. 120-123. General. Analyses of 
several W-Cr-V and Cr-V-Mo-Si-Ni steels are given that are es- 
pecially useful for hot-work dies. Attention is also called to the 
wider use of Ni-Mo and carburized Ni steels, and Ni-Cr cast Fe. 

Ha (11b) 


Influence of Aluminum Deoxidation on Sensitivity Towards 
Overheating and Mechanical Properties of Carbon Steel. K. 
MALYSHEV & S. STEINBERG. Kach. Stal, Vol. 5, No. 2, 1937, 
pp. 11-17. In Russian. A detailed experimental study of speci- 
mens prepared by adding Al to 50 kg. lots of ordinary C steel. 
Heated under 1000° C., Al-deoxidized steel has a smaller grain 
size, slower grain growth and less uniform grain than a steel which 
was not deoxidized. Above 1000° C. the trend is reversed. 
Large grain produced by heating Al-deoxidized steel above 1000° 
C. is broken by reheating at 860° C., the large grain of untreated 
steels remaining the same. Grain structure produced by heating 
Al-deoxidized steel below 1000° C. is made less uniform by re- 
heating to 860° C. (11b) 
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12-EFFECT OF TEMPERATURE 


The abstracts in this section are prepared in co-operation with the Joint High Temperature 
Committee of the A.S.M.E. and the A.S.T.M. The purpose of this cooperation is to make 
readily available complete references to the literature of this subject. The Committee does 
not necessarily subscribe to the statements of either the author or the abstractor. 
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Effect of Continuous Heating on a Wrought Al-Mg-Si 
Alloy (Einfluss der Dauererwarmung auf eine Knetlegierung der 
Gattung Al-Mg-Si (Anticorodal) A. v. ZEERLEDER & E. VON 
BurG (aluminium-Industrie A.-G.) Aluminium, Vol. 19, Aug. 


Determination of Small Changes in Length in the Tensile 
Test, in Particular Creep Tests (Die Bestimmung kleinster 
Langenanderungen beim Zugversuch, insbesondere beim Dauer- 
standversuch) HANS SCHOLZ. Mitt. Kohle u. Eisenforsch, Vol. 1, 


1937, pp. 502-503. The change of mechanical properties under June 1937, pp. 171-180. Im German. Original research. The \ 

continuous heating was investigated on Al-Mg-Si rods of 20 mm measuring errors of Martens mirror extensometers in determining , 

diam. The results varied with testing conditions, but, in general, the permanent changes in length occurring with tensile tests, and 

strength decreased with increased duration and temperature of an- in particular creep tests, are discussed. To decrease these errors 

nealing. Although 18 months of annealing at 100° C. showed no to the smallest possible extent the following points must be con- 

effect on strength, the latter decreased, after 3 months at 250° C., sidered. All stresses occurring (1) in fixing the measuring device I 

to the min. of 7,000 lbs./in.* from an original 57,000-64,000 to the test piece and all changes of stresses occurring during the t 

Ibs./in.” Heating of short duration to 350°-400° C. as in weld- test must be eliminated, (2) the effect of weight of the measuring ( 

ing or burning-in of lacquer, resulted in complete deterioration. device on the procedure of measuring must be eliminated, (3) the 
Ha (12) measuring device must give a true representation of the elongation, : 


Effect of Temperature on the Properties of Steels. CHARLES 
E. MacQuicc. Metal Progress, Vol. 31, May 1937, pp. 510, 558; 
Engineer, Vol. 163, Apr. 23, 1937, p. 486. Sub-zero service en- 
counters loss of impact resistance in most steels. Alloying Ni, Cr, 
Cu, V, and Zr aid; austenitic steels are good and Al-killed mild 
steel has possibilities for this service. Up to a visible red heat in 
absence of attack by surrounding media C-Mo steel gives adequate 
resistance to deformation. For greater chemical inertness 2-9% 
Cr is added with Mo and/or W to reinforce resistance to creep. 
Above red heat (1100-1200°F.) resistance to surface attack is the 
controlling factor as all materials have low tensile strength at these 
temperatures. Cr is the chief stabilizer of surface. Mo, Ti and 
Cb stabilize against embrittlement. WLC + LFM (12) 





Centrifugally Cast Rollers 


(4) temperature changes in the test piece should be decreased by 
a temperature equalizing body of Cu, Al or Ag respectively. The 
apparatus for creep tests built under these conditions by the re 


search institute of the Vereinigte Stahlwerke, Dortmund are 


described. A curve of frequency gives the measuring errors ob 
served in determining the values of permanent extension. 9 ref 
erences. GN (12) 


Fine-grained Structural Steels for Low-temperature Pressure 
vessel Service. A. B. KINZEL, WALTER CRAFTS & JOHN J. EGap 
(Union Carbide & Carbon Res. Labs., Niagara Falls) Trans. Am 
Inst. Mining Met. Engrs., Vol. 125, 1937, pp. 560-593. With dis 
— See Metals and Alloys, Vol. 8, Aug. 1937, p. M/é 
509L/4. (12 
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The Creep Resistance of Lead-Antimony Alloys (Zur Frage 
der Dauerstandfestigkeit von Blei-Antimon-Legierungen) H. 
HANEMANN, K. v. HANFFSTENGEL, & W. HOFMANN (Techn. 
Hochschule, Berlin) Metallwirtschaft, Vol. 16, Sept. 17, 1937, pp. 
951-954. Research. Repeating creep tests on hard Pb (1%Sb) 
the authors confirmed their previous results (1935) that the hard 
Pb exhibited a greater creep resistance than soft Pb at all loads. 
As these results were contrary to the findings of other experiment- 
ers, creep tests were conducted on a hard Pb from a different 
source. In this case they obtained creep resistances equal to that of 
soft Pb at low loads. Careful spectroscopic analysis revealed that 
the hard Pb employed in their early experiments contained about 
05% As which was not present in the second alloy. The alloy 
containing As exhibited a distinct superiority with respect to age 
hardening over the alloy containing no As. Creep tests of alloys 
to which .05% As had been added substantiated the conclusion 
that As increases the creep resistance of hard Pb. GA (12) 


The Mechanism of the Creep of Metals. C. L. CLARKE & A. E. 
Wuite (Univ. Michigan) Engineer, Vol. 163, Apr. 23, 1937, pp. 
485-486. See Metals and Alloys, Vol. 8, Nov. 1937, p. MA 
697L/8. LFM (12) 


The Exact Measurement of the Specific Heats of Metals at 
High Temperatures XXV. The Specific Heats and the Allo- 
tropism of Nickel Between 0° and 1000°C. M. Ewert (Univ. 
Gronigen) Proc. Konink. Akad. Wetenschappen Amsterdam, Vol. 
39, No. 7, 1936, pp. 833-838. In English. Original research. Re- 
sults from calorimetric experiments prove that the field of stable 
existence of the hexagonal a’-form of Ni lies between 345° and 
351° C. As the transformations a = a’ Ni and a’ = B Ni are 
rather slow, truly reproducible values of c, for the @’ form can 
orly be obtained if the metal has previously been heated at the 
constant temperature for a sufficiently long time. The reversible 
chiracter of these transitions was proved. EF (12) 


hermal Constants at Elevated Temperatures. III. The 
Anomalous Thermal Expansion of Bismuth, Zinc and Cadmium 
Near Their Melting Points (Die Warmekonstanten bei hohen 
T -mperaturen. III. Die anomale Warmeausdehnung von Wis- 
mut, Zink und Kadmium in der Nahe vom Schmelzpunkt) W. 
Pi: HASCHKOWSKY & P. G. StrELKoW. Physik. Z. Sowjetunion, 
\ 12, No. 1, 1937, pp. 45-72. In German. Original research. 
. thermal expansion of Bi, Cd, and Zn was studied up to tem- 
p atures slightly below the melting point. Anomalous changes 
xpansion are discovered 40°C. below the melting point of Bi 
10°C. below the melting points of Zn and Cd. The anoma- 
behavior becomes the more pronounced as the melting points 
a approached. The difference between the expansion coefficient 
r allel and perpendicular to the crystal axis of Zn is rapidly abol- 
| shortly before the occurrence of the phenomenon of anoma- 
expansion. This does not contradict X-ray findings of Owen 
ites (Phil. Mag. 17, 1934, 113). The experimental results are 
lated and graphically presented. Previous work is discussed 
ome 30 citations. EF (12) 


nvestigation on the Self Diffusion of Gold (Untersuchung 
Selbstdiffusion von Gold) A. SAGRUBSKIJ (Phys. Tech. Inst. 
dlovsk) Physik. Z. Sowjetunion, Vol. 12, 1937, pp. 118-119. 
German. Original research. Using the experimental technique 
Hevesy & coworkers, a radio-active isotope of Au was used to 
ly the self-diffusion of Au. The diffusion constants at 800°, 
°, and 1000°C. are given and show about the same diffusion 
ed as found on Pb by Hevesy & collaborators (Z. Physik, Vol. 
1932, 197) EF (12) 


Electrical and Thermal Investigations on Manganin (Elek- 
trische und thermische Untersuchungen an Manganin) ALFRED 
SCHULZE (Phys. Techn. Reichsanstalt) Phys. Z., Vol. 38, Aug. 15, 
1937, pp. 598-601. Original research. Thermal treatments for 
securing the best possible electrical properties of manganin (nomi- 
nal composition 86% Cu, 12% Mn, 2% Ni) for standard re- 
sistances were investigated. The effect of 1-hr. annealing at 20°- 
350°C. on the drop in electrical resistance of 2 differently drawn 
wires was established. At 325°C., the effect of cold work on the 
electrical resistance is completely eliminated. At 350°C., evapora- 
tion of Mn was observed. A diagram shows the effect of anneal- 
ing at 100°, 150°, 250°, 310°, 400° and 550°C. on the resistance 
at 20°-45°C. as compared with the as-drawn wire. Aging at 45°, 
100°, 150° and 250°C. causes a considerably larger increase of the 
temperature coefficient of resistance than aging at higher tempera- 
tures. At 400°C. it drops to about 4 its original (as-drawn) 
value. Higher temperatures (550°C.) accentuate this effect, but 
Mn volatilization offsets this advantage. The observed phenomena 
are interpreted on the basis of recovery and homogenizing effects. 
Annealing at 375°-400°C. in Ns or A followed by slow cooling 
is recommended as the most suitable heat treatment. Pickling of 
the surface after thermal treatment is considered mandatory. 

EF (12) 
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13-CORROSION AND WEAR 


EDITOR 





New Corrosion Testing Method (Sur une Nouvelle Méthode 
d’Essai a la Corrosion) JEAN COURNOT & MARCEL CHAUSSAIN. 
Rev. Mét., Vol. 34, Aug. 1937, pp. 475-477. Specimens are im- 
mersed in the corrosive liquid, which is allowed to evaporate until 
the specimen is above the liquid. Tests made with steel and Al 
samples indicated that the method has some advantages, but is not 
practicable on account of difficulties associated with its standardiza- 


tion. JDG (13) 


Nickel Alloys. 
14, Aug. 1937, pp. 131-133. 
1937, p. MA 169R/2. 


Ropert J. McKay. Chem. Industries, Vol. 
See Metals and Alloys, Vol. 8, Mar. 
RAW (13) 


Measurements of Oxide Films on Copper and Iron. U. R. 
Evans & H. A. Mirey (Univ. Cambridge) Nature, Vol. 139, 
Feb. 13, 1937, p. 283. Research. The rate of growth of oxide 
films on Fe and Cu is determined by various methods which are 
in satisfactory agreement: the electrical method (cathodic reduc- 
tion), the optical method, and the gravimetric. Additional results 
are to appear in Vol. 25 of Carnegie Scholarships Memoirs. 

CSB (13) 


The Corrosion Problem and the Engineer. F. Hupson. 
Metallurgia, Vol. 16, June 1937, pp. 51-54, July 1937, pp. 85-88. 
Practical. Discusses corrosion from the practical point of view, 
with illustrations where improper selection of materials have led 
to serious corrosion. JLG (13) 


Stainless-clad Construction for Tanks and Ducts. Chem. & 
Met. Eng., Vol. 44, Mar. 1937, p. 139. Descriptive. Information 
made available by the Ingersoll Steel and Disc Division of Borg- 
Warner Corp. describes the fabrication of pipe, stacks and ducts. 
The ply metal generally used is 16 gage. The sheets are pre- 
pared by flanging all edges outward. All joints are welded on 
the projecting flange edges using a stainless steel welding rod 
and either metallic arc or oxy-acetylene flame. PRK (13) 


Weathering Tests of Materials by Means of the So-called 
Crystallization Method (Zur Wetterbestindigkeitsprufung von 
Baustoffen mittels des sogenannten Kristallisationsversuches). 
ANNEMARIE SCHMOLZER. Mitt. Tech. Versuchsamtes, Vol. 25, 
1936, pp. 14-20. Descriptive. The best method to imitate natural 
conditions in weathering of materials was found to consist in 
dipping the material in a solution of NasSO, and drying it at dif- 
ferent temperatures. The crystals developing from the solution 
in the interior of the material exert, by their change of volume, 
an effect similar to freezing, and the destructive effect can easily 
be followed. The application of the method is illustrated with 
several minerals and rocks. Ha (13) 


Wear Test of Eloxal Layers (Verschleisspriifung von Eloxal- 
schichten). W. MAUKSCH & N. Bupitorr (Siemens & Halske). 
Aluminium, Vol. 19, May 1937, pp. 298-302. The test consists in 
rubbing a pencil of hard metal on the eloxated sample to and fro 
until the layer is worn off, when an electric circuit is closed 
through the pencil and the metal which stops the movement of the 
motor. The number of strokes of the pencil is a measure for 
wear resistance; the number of strokes divided by the thickness 
of the layer in thousandths mm. is the sp. wear resistance which 
was determined for 99% Al and several Al alloys. Ha (13) 


Factors Influencing Wear of Valve Seats in Internal-combustion 
Engines. C. G. WILLIAMS. Engineering, Vol. 143, Apr. 23, 
1937, pp. 475-476. Original research. Tests were made showing 
the effect of temperature and combustion products, leaded fuels. 
tappet clearance and valve-spring closing pressure on wear of 
valve seats. Tests were carried out using various valve-insert mate- 
rials and tables and graphs are given showing the results of these 
tests. A summary is given of the investigation made on exhaust- 
valve temperatures, the results of which have been previously pub- 
lished. Heat-treated high-speed steel is one of the best materials 
as it is machinable before heat treatment and is not so expensive as 
Stellite, which was also found to be excellent. Monel metal is 
recommended for use with Al cylinder heads. See also Metals and 
Alloys, Vol. 8, Oct. 1937, p. MA 636R/4. LFM (13) 
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An Aluminium Statue of 1893: Gilbert’s “Eros.” R. S. Hur- 
TON (Cambridge Univ.) & RICHARD SELIGMAN (Aluminum Plant 
& Vessel Co.) J. Inst. Metals, Vol. 60, No. 1, 1937, pp. 67-74. 
With discussion. See Metals and Alloys, Vol. 8, July 1937, p, 
MA 441L/5. (13) 


A Note on the Influence of Salt-bath Heat-treatment on the 
Corrosion-resistance of Duralumin Sheet. A. J. SIDERY & B. 
Evans (Royal Aircraft Establishment) J. Inst. Metals, Vol. 59, No, 
2, 1936, pp. 65-71. See Metals and Alloys, Vol. 8, Feb. 1937, 
p. MA 106R/5. (13) 


Anodic Oxidation of Aluminum. AKIRA MryaTA. Trans. Chem. 
Eng. Conegr., (World Power Conf., London, 1936), Vol. 2, pp. 
569-585. The first proposal for the technical application of the 
oxide film on Al was made in 1923. Anodic oxidation was used 
to provide heat-proof electrical insulators and to strengthen 
mechanically the surface. The film was obtained from an oxalic 
acid electrolyte. The chief difficulty experienced in this early 
work was extremely porous oxide films resulting in corrosion. 
By adopting electrolysis with a.c. superimposed on d.c. and treat- 
ing the film with steam, an accidental discovery, film porosity was 
entirely eliminated. The process has gradually come to be utilized 
as the underlayer for protective paints, the oxide film possessing 
good paint adherence properties. A complete description of ‘he 
equipment actually used in Japan is given. AAA (15) 


The Latest Results on Research on Sea Water Corrosion () ‘ie 
Neuesten Forschungsergebnisse iiber Seewasserkorrosion) M_ \- 
GOLD. Schiffbau, Schiffabrt & Hafenbau, Vol. 38, Apr. 15, 1° 7, 
pp. 119-123; May 1, 1937, pp. 138-142. Original resea: h. 
Bronzes, special brasses, light metals, Cu-bearing and stain :ss 
steels were joined to a metal couple and submitted to corros on 
tests and potential measurements in North Sea water. A corr ‘a- 
tion between weight loss and potential difference could not be 
established. Among the various combinations investigated, ¢ 
following yielded favorable results: special brass/Restin bronze 
special brass/Al-bronze containing 5% and 10% Al (no comp ‘te 
chemical analyses given). Discusses the protection against a- 
water corrosion afforded by protective electrodes, oil coati: 2s, 
chemical surface treatments, rubber and Metallogen (enam |) 
coatings. EF (:3) 


Electrolytic Water-treatment for the Prevention of Corrosion 
and Boiler Scale, Especially in Hot-water Systems. T. C. 
THOMSON. Trans. Chem. Eng. Congr., (World Power Conf. 
London 1936), Vol. 2, pp. 496-500. After a discussion of the 
different and previously used methods of preventing corrosion and 
boiler scale deposit, an electrolytic method is described which con- 
sists chiefly in subjecting hot service H:O to a slight electrolysis 
(1 amp. at 6 volts). The chemical composition of the impurities 
in the H:O is modified to such an extent that corrosion and scale 
deposition are entirely overcome. AAA (13) 


Examination of Passive Iron by Electron Diffracjion. I. 
liTAKA, S. MryAKE & T. Iimori. Nature, Vol. 139, Jan. 23, 1937, 
p. 156. Research. Oxide films separated from Fe that had been 
uiade passive by immersion in K chromate solution were analyzed 
by electron diffraction, and proved to be either y-FexOs or FesOs. 
These two possibilities could not be distinguished by the diffrac- 
tion pattern, but chemical tests favored y-Fe:O;. The films are 
ferromagnetic and are not a-Fe.O;. Similar results were obtained 
for Fe, not passive, oxidized by abrasion in air. CSB (13) 


Factors Underlying Soil Corrosion. C. M. LONGFIELD. Com- 
monwealth Engr., Vol. 24, Mar. 1, 1937, pp. 267-273. General 
review directs attention to the more important factors which influ- 
ence the probability of corrosion and its rate of progress on such 
structures as buried pipe lines and cables. The discussion is con- 
fined to soil corrosion per se, as distinct from stray current elec- 
trolysis. Factors operating which diminish corrosion such as film 
repair, polarization, low conductivity electrolyte and relatively im- 
pervious coverings are considered. EF (13) 
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Primary Oxide Film on Iron. H.R. NELSON (Battelle Memo- 
rial Inst.) Nature, Vol. 139, Jan. 2, 1937, p. 30. Research. Fe 
surfaces after abrasion with emery paper yield electron diffraction 
patterns with diffuse rings, attributable to FesO,, in addition to 
the Fe pattern. Fe that has been condensed and deposited in 
yacuum also shows the oxide rings after a brief exposure to air at 
10° mms. pressure at room temperature. The oxide is oriented 
(orientation partially determined), but when an oriented FesO. 
layer is oxidized to FeO; by heating to 200° C. in air the latter 
is randomly oriented. CSB (13) 


Corrosion and Protection of Cast Fe and Steel Pipe Lines in 
the Soil, C. A. H. VAN WoLZOGEN KUHR & J. PH. PFEIFFER. 
Trans. Chem. Eng. Congr., (World Power Conf., London 1936), 
Vol. 1, pp. 163-196. Electrochemically no difference appears to 
exist between the soil corrosion of steel or cast Fe pipe lines, as 
all forms originate in the anodic solution of Fe with the aid of a 
depolarizer. Soil corrosion processes are of 2 forms: (1) the 
aerobic process which is due to soil moisture and atmospheric O; 
(2) the anaerobic process, which occurs in the complete absence 
of (*, but in the presence of soil moisture, organic matter and 
uuseral compounds. The latter is described as a ‘“bio-chemical 
phenomenon” and is only possible in the complete absence of O, 1 
the presence of certain organic compounds, in the presence or 
sulphates and the necessary mineral compounds. Considerable 
space is devoted to the complicated and theoretical anaerobic cor- 
rosion mechanism. A satisfactory pipe coating must be: (1) 
waterproof; (2) impervious to stray current; (3) capable of 


withstanding rough treatment in transit and in application. Blown 
asphaltic bitumens are preferred over coal tar pitches. 35 refer- 
ences. AAA (13) 


Study on the Passivity of Iron and Steel in Nitric Acid 
Solution. Report XVIII. YoicuHt YAMAMOTO. Ball. Inst. Phys. 
m. Research, Tokyo, Vol. 16, July 1937, pp. 428-444. In 
nanese. Sci. Papers Bull. Inst. Phys. Chem. Research, Tokyo, 
32, July 1937, Abstracts Supplement, p. 35. In English. 
ginal research. The voltage required to passivate Fe was gen- 
ly raised by the addition of HCl, but lowered from the max. 
the addition of a comparatively large amount of HCl to HNO; 
the concentration of about 6-30% HNO. By the addition of 
sO, to the HNO, solution, the passivating voltage was gen- 
‘ly lowered, but in 6-20% HNOs, this voltage was raised by 
addition of a small amount of H:SO,. Study on the Passivity 
Iron and Steel in Nitric Acid Solution. Report XIX. />/d., 
1937, pp. 562-573. In Japanese. Sci. Papers Bull. Inst. 
Chem. Research, Tokyo, Vol. 32, Aug. 1937, Abstracts 
plement, p. 39. In English. Original research. The influ- 
of the surface area of the anode and cathode on the appear- 

> of the passivity of the Fe anode during the electrolysis of 
‘O; solutions varying in concentration between 6% and 41% 
studied. The current density necessary to render the Fe anode 
‘ive was decreased with the increase of the surface of the anode. 
e also Metals and Alloys, Vol. 8, Dec. 1937, p. MA 768L/8.) 
EF (13) 


- oO os ~ 


The Combined Effect of Corrosion and Stress Concentration 
Holes and Fillets in Steel Specimens Subjected to Reversed 
rsional Stresses. THOM J. DoLAN (Univ. of Illinois) Univ. 
nois Bull., Vol. 34, Apr. 27, 1937, pp. 1-39. Original research. 
low C steel, a rail steel, and a Cr-Ni alloy steel were tested to 
cctermine whether the damaging effect of the corrosive action of 
water flowing over the specimens (of various shapes) was cumula- 
tive with the damaging effect of the stress concentration caused by 
changes in the section. The corrosive effect of the water on the 
specimens having holes and fillets decreased the torsional fatigue 
strengths of all the steels below the figures obtained with speci- 
mens of the same type when tested in air. The amount of decrease 
varied with the material, and was greater for holes than for fillets. 
Fatigue stress concentration factors obtained from the tests were 
compared and found in agreement with theoretical values. 28 
references. Ha (13) 


An Investigation of Acid-resisting Alloys (Second Report) 
On the Research for Acid-resisting Alloys of Ni-base and Fe-base 
Alloys Against HCI Acid of Various Concentrations. H1koz6 
ENDo & AKIRA ITaGAKI (Tohoku Imp. Univ.) Tetsu-to-Hagane, 
Vol. 23, June 25, 1937, pp. 573-592. In Japanese. Original re- 
search. Acid-testing Ni-base and Fe-base alloys were studied for 
their resistivity against 10% and 20% boiling HCI and 10% and 
30% HCl at room temperature. Nemif C; (Ni 50-70), Nemicle 
C (composition not given), and Necomicle (composition not 
given) alloys are comparable with Hastelloy A in 30% HCl at 
room temperature and in 10% and 20% boiling solutions. 
Nemicle (composition not given), Nemicle C, and Necomicle 
alloys are not attacked by dilute HCl, H:SO, and HNO; nor by 
FeCl, and HgCl: solutions. These alloys can be easily cast and 
forged and their cost is half that of Hastelloy A. NS (13) 
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The Swelling Number as Rating for Rust-protective Paints 
(Die Quellzahl als Wertmesser fiir Rostschutzfarben) H. HEB- 
BERLING. Oberflachentech., Vol. 14, Aug. 17, 1937, p. 164. A 
warning is given with regard to the use of Fe oxide additions to 
minimum (red Pb oxide) as the protective quality may be seriously 
reduced through greater possibility of water absorption if the 
oxide is of inferior quality. Ha (13) 


The Construction of Welded Pressure Vessels for the 
Petroleum Industry. R.K. Hopkins. Trans. Chem. Eng. Congr., 
(World Power Conf., London, 1936), Vol. 3, pp. 527-539. The 
ordinary types of pressure vessels, riveted, forge and hammer 
welded, and seamless forged are rapidly being replaced by the 
most recently developed fusion welded type. The various meth- 
ods of fusion welding are briefly discussed. Vessels for the 
petroleum industry must be able to withstand high temperatures 
and pressures, low temperatures (down to —G60° F.) and extreme 
corrosion. For low temperature service (—50° F. average) a 
2.5% Ni steel has proved satisfactory. Recent research has shown 
that a plain C steel, deoxidized by a special process, may prove 
equally serviceable for low temperature reactions. For corrosion 
resistance, the bi-metallic plate construction, i.e., a straight Cr or 
Cr-Ni steel on one side and plain C steel as a base material, is 
described. Illustrated with photographs and graphical data. 

AAA (13) 


The Scaling of Mild Steel in Sulphur-free and Sulphur-con- 
taining Furnace Atmospheres. H. C. MiLtLetr & J. W. Cobb. 
Inst. Gas Engrs. Communication No. 145, Nov. 1936, 28 pp. As 
concentration of NO increased, scaling of mild steel at 1300° 
increased, but in the concentration of NO present in the products 
of combustion of coal gas no scaling was detectable. Scaling in a 
neutral atmosphere (CO: 10, H:O 20, and Nz 70%) increased 
with increasing temperature (700-1300°). Addition of SO, in- 
creased scaling at all temperatures; scaling increased with time, 
but at a decreasing rate. Scaling at 1200° increased as O con- 
centration increased, each added increment having less effect, until 
max. scaling occurred at 5-6% free O. NO in the presence of O 
(1%) or SO, (0.1%) or both did not appreciably increase scal- 
ing over that normal for O or SO: (700-1300°). In 10% COs, 
10% H:O and 80% Nz at 1000°, rate of scaling of plain C steels 
decreased progressively as C content of metal increased; when SO, 
was present, rate of scaling was considerably increased and the 
increase was unaffected by the C in the metal. Resistance to scal- 
ing of 4% Si or 12% Cr or 5% Ni steel was completely destroyed 
by SO:; an 18-8 Cr-Ni steel was unaffected by SO:. See also 
Metals and Alloys, Vol. 7, Oct. 1936, p. MA 508L/3. AHE (13) 


The Action of Cleansing Agents on Certain Metals (Ueber 
die Einwirkung von Reinigungsmitteln auf einige Metalle) W. 
RitTER & THs. NuUSSBAUMER. Schweiz. Milchztg., Vol. 63, June- 
July 1937, pp. 301-302, 311, 323-324, 330, 337-338. Original re- 
search. The metals and alloys were: Cu, tinned Cu, tinned Fe, 
Al, Aluman, Antikorodal, anodically oxidized Al, Peraluman, and 
stainless steel. The cleansers, commonly used in cleaning dairy 
equipment, were: (1) 1% solution of Neomoscan, containing 
12% silicic acid, 14% alkali, and 3.4% hypochlorite, (2) 0.75% 
solution of “Ps”, containing NasPO, and Na2SikOy (water glass), 
(3) 0.63% solution of “P;-steril,’’ containing an increased amount 
of water glass, (4) 1% solution of “P,-zinnfest alt,” (5) 1% 
solution of ‘‘P:-zinnfest neu,” containing an increased amount of 
water glass and an organic Cl preparation,(6) 1% solution of 
soda, (7) 1% solution of soda containing 0.83% water glass of 
sp. gt. 1.42 and 27% SiOz, (8) 1% solution of NasPO,, (9) 
1% solution of NasPO, containing 0.2% NaSiOo, (10) 1.5% 
solution of “Try,” containing 24% NasPO,. 20% NazCOs, and 
2.4% NaSiOs, and (11) 1% solution of “Tartrex,’’ containing 
93.4% KHC,HsO, and 6.8% H:O. Cleansers (1), (3), and (5) 
had no appreciable corrosive action on any of the metals. (10) 
was strongly corrosive toward Al and its alloys. (6) and (10) 
were strongly corrosive when insufficient water glass was present. 
(11) “was strongly corrosive, especially toward tinned metals, but 
less’so toward Al and its alloys. Metals in combination in solu- 
tions containing water glass show only a very small electric cur- 
rent and very slight corrosion; but if the amount of water glass is 
insufficient, galvanic action and corrosion in such cleansers as 
(6) and (8) are excessive. Metals in (11) undergo excessive 
galvanic action and corrosion. Cu acts as a noble metal in 
cleanser (11) and is not corroded when in contact with another 
metal; alone, it is strongly corroded Tinned metals, toward 
which (11) is strongly corrosive, are corroded still more when in 
combination with a noble metal such as Cu or stainless steel. The 
latter metal was not corroded in any reagent, either when alone 
or in combination. Al and its alloys were not corroded in alkalis 
if sufficient water glass was present, but were corroded in its 
absence. In the latter case, anodic oxidation or the use of resistant 
alloys of Al did not prevent corrosion. GPS (13) 
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Alloys for Tools and Wear Resistance. ZAY JEFFRIES (Gen- 
eral Elec. Co.) J. Applied Phys., Vol. 8, June, 1937, pp. 380-384. 
General discussion of the evolution of tool materials from tools to 
machine parts. Mention is made of some unusual properties of 
Fe-Co-Cr alloys and unexplained points about their treatment. 
Cemented carbides are discussed and mention made of the advan- 
tages gained from additions of Ta and Ti carbides. The basic 
reasons for these advantages are still unknown. An outstanding 
problem is the development of tool materials suitable for both 
low and high speeds. HFK (14) 


Honeycomb Metal Wing Features New Eight-passenger Air- 
plane. WILLIAM F. SHERMAN (Staff) Iron Age, Vol. 140, July 
1, 1937, pp. 22-25. Construction of the wing consists of a num- 
ber of spanwise webs of thin sheet Ai alloy, flanged for assembly 
purposes, and lightened by means of punched, flanged holes. 
Bottom and top covering, Alclad sheet, is riveted to the internal 
structure. VSP (14) 


Axe Making Retains Craftsmanship. J. B. NEALEY (Amer- 
ican Gas Assoc.) Iron Age, Vol. 140, July 29, 1937, pp. 40-42. 
Practical description of axe making at the plant of Warren Axe 
& Tool Co. Axes are hand forged from crucible steel and tem- 
pered by a special chemical process, using city gas. Each axe is 
composed of a low C steel back and a high speed tool steel cutting 
edge. Drawing is accomplished in a salt bath. Paint oven of 
forced convection type is used to bake on finishes. VSP (14) 


How Thermal Conductivity of Metals Affects Equipment Heat 
Transfer Rates. F. L. LAQue & C. Rote (Intern. Nickel Co.) 
Chemical & Met. Eng., Vol. 44, Aug. 1937, pp. 438-441. Prac- 

1 


tical. 





— where U is the overall 
x 1 
_. Oe 
rate of heat transfer, K is thermal conductivity, X is thickness 
of metal, and Us is the overall film conductivity, charts are given 
showing the relationship between U and X when X varies from 
0 to 0.20 in., assuming values for Us from 50 to 1,000, and using 
for K values corresponding to the following metals: Cu, Al, yel- 
low brass, Sn, Ni, steel, Pb, 18% Ni silver, Monel metal, 18% 
Cr-Fe, Inconel, 18/8 Stainless Steel. PRK (14) 


Using the equation U = 


High-tensile Structural Steels. Engineering, Vol. 143, Apr. 


30, 1937, pp. 495-496. Editorial commenting on a group of 
papers on “Structural Applications of Steel and Light-Weight 
Alloys.” LFM (14) 
i4a. Non-Ferrous 

G. bt. CRAIG, SECTION EDITOR 


Vacuum Technique in the Electrical Industry (La Technique 
du Vide dans I’Industrie Electrique) M. DEMONTVIGNIER (Societé 
Anonyme Hewittic) Tech. Moderne, Vol. 29, Feb. 15, 1937, pp. 
111-117. Excellent review of modern vacuum technique. “‘Getters”’ 
to absorb residual gas in a vacuum were formerly Ca, Mg, or Ba, 
but now are made of a Mg-Ba alloy. The problem of obtaining 
a tight seal for leads in electric light bulbs, radio tubes, etc., is 
discussed in detail. The metal used depends on the coefficient of 
expansion of the glass and the design of the article. If the joint 
is water cooled, Cu may be used. If ordinary glass is used, and 
no cooling is provided, such materials as Pt and certain of the 
Fe-Ni alloys give satisfactory connections. If it is desired to use 
W, Mo, or Fe-Cr alloys, the composition of the glass may be 
slightly changed to give the proper coefficient of expansion. 

JZB (14a) 


Aluminum Pattern Plates. J. H. EastHAM. Mech. World 
Eng. Record, Vol. 102, Sept. 17, 1937, pp. 269-270. Practical. 
Due to its lightness and ease of finishing, Al has much to com- 
mend it as a material for small patterns. Describes the method of 
overcoming the difficulties in the pattern making and defects by a 
foundry which adopted this work as a specialty. EF (14a) 
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Very Light-weight Gasoline and Oil Tanks of Magnesium 
Alloys (Les Réservoirs d’Essence et d’Huile Ultra-légers en 
Alliage de Magnesium) M. Barpot. Tech. Moderne, Vol. 29, 
Aug. 1937, pp. 544-546. Survey. T-2 magnesium alloy is per- 
fectly suited for gasoline and oil tanks in airplanes and auto 
mobiles due to its favorable capacity/weight ratio, ease of hot 
working and welding, superior tightness, great ductility, and 
excellent resistance to vibrations. There need be no fear of cor 
rosion even under adverse conditions (when water is present), if 
a suitable means of protection, such as small amounts of alkaline 
fluoride, is used. JZB (14a) 


Utilizing Die Castings to Advantage. Mach. Design, Vol. 9, 
Oct. 1937, p. 45. 39 Zn alloy die castings constituting 58% by 
weight of motor-driven rotary speed duplicator show the poten 
tiality of the die casting process. EF (14a) 


The Alloys of Magnesium. Mech. World Eng. Record, Vo! 
102, Oct. 15, 1937, pp. 386-387. Review. Sources and produc 
tion, corrosion, melting and casting, rolling and drawing, con 
mercial Mg alloys, and Mg alloys at high temperatures are covered 

EF (14a 


14b. Ferrous 


M. GENSAMER, SECTION EDITO 


Steel Pipes as Conduits for Gas (Das Stahlrohr in der Ga 
fortleitung) G. Goos (Hamburg Gas Works). Gas- uw. Wasse 
fach, Vol. 80, Mar. 13, 1937, pp. 175-177. Electrically weld: 
pipe lines for gas have given full satisfaction. Experiences wi 
a 2 ft. drain. line are described. Ha (14t 


Permanent Magnets; Advances in Technique of Manufactur 
Times Trade and Eng., N. S. Vol. 41, Sept. 1937, p. 36. Includ 
brief consideration of developments in magnetic alloys. MS (14! 


Stainless Steel Electric Trains. Electrical Rev., Vol. 121, Ai 
20, 1937, p. 256. Brief description of 2-car trains operated by t 
French State Railways. MS (14! 


Design of Jacketted Pans of Cast Metal. J. Nixon BEWSHI 
Ind. Chemist, Vol. 13, May 1937, pp. 189-192. Discusses met 
ods of calculating and designing cast Fe jacketted kettles. Co 
struction of Riveted Jacketted Pans. Isip., July 1937, pp. 27 
280. Methods for calculating and designing riveted jackett 
pans. RAW (14! 


Alloy Cast-iron Dies. A. B. Everest. Sheet Metal Ind., V: 
11, Feb. 1937, pp. 186-187. General discussion of the use of Ni 
alloy dies in the manufacture of automobile parts. AWM (14b) 


Fabrication of Articles from Stainless Steel. W.H. HATFIELD 
(Brown-Firth Res. Labs.) Sheet Metal Ind., Vol. 11, Feb. 1937, 
pp. 181-182, 185. Discussion of the drawing, spinning, riveting, 
soft and hard soldering, welding and polishing of stainless sheet 

AWM (14b) 


Automotive Methods Applied to Trailers. A. H. ALLEN 
(Staff) Steel, Vol. 101, Sept. 20, 1937, pp. 77, 80, 82. Describes 
production of trailers by General Body Corp., Detroit, Mich. 
Chassis is largely of tubular steel members. Outside shell of 
body comprises 12 steel stampings. Welded construction is used 

MS (14b) 


Selection of the Proper Steel. ArtHuR E. Focke (Diamond 
Chain & Manufacturing Co.) Heat Treating Forging, Vol. 23, Sept. 
1937, pp. 461-464, 467. Discusses some of the problems of steel 
selection which the smaller user must face. MS (14b) 


Problems Pertaining to the Construction of Pipe, Lines for 
High Pressures (Entwicklungsfragen im Héchstdruck-Rohrlei- 
tungsbau) H. VON JUERGENSOHN. Wdrme, Vol. 60, June 26, 
1937, pp. 385-391. Part of paper is devoted to the utilization of 
high-grade steel and joining by welding. EF (14b) 
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15- GENERAL 





Non-ferrous Metallurgy—Modern Trends. J. U. MACEWAN. 
Trans. Can. Inst. Mining Met., Vol. 40 (in Can. Mining Met. 
Bull. No. 304, Aug. 1937), pp. 415-426. A brief review of con- 
centration, furnace processes, fuels for smelting, roasting, distilla- 
tion, pure metals, refining, electro-metallurgy and by-products. 


AHE (15) 


Magnetic Stability (Ueber magnetische Stabilitat) R. GoLp- 
sCHMIDT (Lab. Cableries et Tréfileres Cossonay-Gare) Helv. Phys. 
Acta, Vol. 10, May 10, 1937, pp. 225-236. Up-to-date review of 
present state of knowledge. EF (15) 


Ford Modernizes Northville Valve Plant. FRANK J. OLIVER 
(Staff) Iron Age, Vol. 140, Aug. 12, 1937, pp. 34-38. Descrip- 
tive. VSP (15) 


Electron Theory of Metals (Zur Elekotronentheorie der 
letalle) KANETAKA ARIYAMA. Sci. Papers Inst. Phys. Chem. 
earch, Tokyo, Vol. 32, July 1937, pp. 103-119. In German. 
thematical research dealing with ferro-magnetic properties of 
tals. EF (15) 
Prevention of Silicosis Through Engineering Control. 
undry, Vol. 65, June 1937, pp. 33-34, 83-84; July 1937, pp. 
), 72, 74. From a report of the Engineering Committee at the 
ynd National Silicosis Conf. VSP (15) 


Tabulates United States and Canadian Foundries. Foundry, 
i. 65, July 1937, pp. 46-48. Includes a map and table show- 
x the number and type of foundries in each state of the U. S. 
1 in Canada in 1935 and 1937. Total number in UV. S. is 
101 and Canada 463 in 1937 as compared with a total of 5543 
1935 for both countries. VSP (15) 


Steelworks Private Generation Schemes. Electrical Rev., Vol. 
0, Apr. 16, 1937, p. 573. Describes power-plants of several 
ritish steel-works. MS (15) 


Modern Steelworks Practice. Electrical Rev., Vol. 120, Apr. 
», 1937, p. 567-568. Deals with use of electricity for steel melt- 
g and rolling in two British plants. MS (15) 


‘Sa. Economic 


Malleable Castings Production Grows; Many New Outlets 
Have Been Found. Steel, Vol. 101, Aug. 2, 1937, p. 42. Total 
roduction of malleable Fe castings in 1936 was 665,000 tons. In 
rst half of 1937, operations were at 73% of capacity, which is 
6 points higher than figure for first half of 1936. Automobile 
odustry used 56% of output in 1936. Miscellaneous uses rose 
from 30% of production in 1925 to 41% in 1935. Program of 
research and development has done much to improve position of 


ndustry. MS (15a) 


Raw Material Reorganization in the German Metal Industry. 
H. PONTANI. Metallges. Periodic Rev., No. 12, May 1937, pp. 
23-32. In English. Review. Efforts to reduce German imports of 
metals to a minimum and to use domestic materials to take their 
place are discussed. Properties of recently developed Zn, Pb, All, Si 
alloys, pigments, and rust and corrosion preventing processes are 
described and further work and organization outlined. Ha (15a) 


Statistical Compilations on Lead, Copper, Zinc, Tin and 
Aluminum. Metallges. Periodic Rev., No. 12, May 1937, pp. 33- 
43. In English. Exhaustive statistics on world production and 
consumption and trade conditions. Ha (15a) 


_ The Canadian Mineral Industry in 1936. W. B. Tim &T AL. 
Can. Dept. Mines & Resources, Bur. Mines Rept. No. 786, 1937, 
78 pp. An economic review covering Al, Sb, Bi, Cd, Co, Cu, Au, 
Fe, Pb, Mn, Mo, Ni, Pt metals, Ra, U, Se, Ag, Te, Ti, and Zn. 
AHE (15a) 
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Copper Industry in 1936—Advance Summary. H. M. MEYER. 
U. §. Bur. of Mines, Mineral Market Repts. No. M. M. S. 564, 
June 19, 1937, 6 pp. Statistical. See also Metals and Alloys, Vol. 
8, May 1937, p. MA 309R/6. AHE (15a) 


Lead Industry in 1936—Advance Summary. ELMER W. PEHR- 
SON & H. M. Meyer. U. S. Bur. Mines, Mineral Market Repts. 
No. M. M. S. 546, June 1, 1937, 2 pp. Statistical. See also 
Metals and Alloys, Vol. 8, May 1937, p. MA 310L/1. AHE (15a) 


Iron Ore Industry in 1936—Final Annual Figures. ROBERT 
H. Ripgway & H. W. Davis. U. S. Bur. Mines, Mineral Market 
Repts. No. M. M. S. 555, June 12, 1937, 5 pp. Statistical. See 
also Metals and Alloys, Vol. 8, Aug. 1937, p. MA 516L/7. 

AHE (15a) 


15b. Historical 


A New Alloy 
Vol. 139, May 22, 


of High Density. PAuL BeErGsor. Nature, 
1937, p. 886. Historical. Powder metallurgy 
was used by the pre-Columbian Indians of Esmeraldas coast in 
South America to produce coherent Pt. Au was mixed with the 
Pt and alternately heated and hammered. CSB (15b) 


The Early Production of Copper and Copper Alloys (The 
Brasses) MAuRICE Cook. Metal Ind., London, Vol. 50, May 14, 
1937, pp. 557-559. Historical. RWB (15b) 














“I'LL BE AT THE 


BOOK-CADILLAC 
OF COURSE” 
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Shrewd business 
men who appre- 
ciate real value 
invariably stop 
at the Book- 
Cadillac Hotel 
when they go to 
Detroit. 


They like the comfort of its 1200 cheerful, modern rooms 

. all with bath and circulating ice water. Friendly 

service and modest rates. Famous food in five beautiful 
restaurants. 


BOOK-CADILLAC HOTEL 


DETROIT 


W. O. Seelbach, Manager W. J. Chittenden, Jr., Resident Manager 
1200 rooms... minimum rate $3 
National Hote! Management Company. Inc. Ralph Hitz, President 
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PROFESSIONAL DIRECTORY 


Personal Services Only 
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CLAUD S. GORDON CO. 
Industrial Instrument Repair and Service. 


X-RAY TESTING and INSPECTION 


1524 South Western Ave. 314 Ind. Term. Warehouse Bidg. 1988 East 66th St. 
Chicago indianapoils Cleveland 











G. B. HOGABOOM Jp. 


Testing, Consulting, and Experimental Work 
in Electroplating and Finishing of Metals 


352 MULBERRY STREET NEWARK, N. J. 








N E W YORK TESTING 


LABORATORIES 
METALLURGISTS Games} Physics, Maghenicel 
Photemicrography, Spectrographic Analyses, X-Ray and 


Radiography. 
76-80 Washington St., New York, N. Y. 














LUCIUS PITKIN, INC. 


Chemiste—M etallurgists Engineorse—Aseayers 


METALS TESTING 
47 FULTON STREET NEW YORK, N. Y. 


Braneh: at Buffalo Testing Laboratories, Gerrans Bidg., Buffalo, N.Y. 








THE TECHNICAL 


TRANSLATION BUREAU 
Quality Translations, Abstracts, Reviews, Surveys 
POST OFFICE BOX 7293 PITTSBURGH, PA. 








THOMAS W. B. WELSH 


Consultation Analyses Research 
Spectrographic and Microchemical Analyses 
Inclusions and Segregations 
114 E. 32nd Street New York, N. Y. 














FREE SERVICE DEPARTMENT 


Replies to box numbers should be addressed care of 
METALS AND ALLoys, 330 West 42nd Street, New York 


METALLURGICAL CHEMIST desires position with mod- 
ern steel foundry.Technical graduate, 3 years experience in 
analytical and metallurgical direction and sand control. 
Location no object. Now employed with large mid-west- 
ern electric steel foundry. Box MA-62. 


WANTED: Sales representative—a nationally known fur- 
mace manufacturer desires the services of a capable sales 
representative, for a well established line of electric heat 
treating furnaces. Territories open are the Detroit and Chi- 
cago areas. Replies must contain a complete personal and 
business history, which will be held in absolute confidence. 
Box MA-63. 


POSITION WANTED: Powder metallurgist desires 
change. Five years industrial experience in compressing 
and heat treating powder metals and alloys used in “Oil- 
less’ bearings, contact points, and permanent magnets 
Will consider industrial or research position. Box MA-64 


POSITION WANTED: Young development engineer and 
patent attorney desires connections with company needing 
primarily developmental engineer. Can prepare patent ap 
plications, Some experience in both fields. Has M.S.E.E 
degree and references. Box MA-65. 


HELP WANTED: Foundry manager-—-prominent ma- 
chinery manufacturing establishment in Switzerland has 
position open for well experienced man, capable of man- 
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aging its foundry departments (hand- and machine-formi 
—metal castings). Perfect knowledge of German langua, ¢ 
indispensable. State experience, references and salary ¢:- 
pected. Photo desired. Box MA-66. 


Oo 


HELP WANTED: Sales representatives wanted for By ‘- 
falo, Chicago, New York, Philadelphia, Boston, India.- 
apolis territories on nickel chrome heat- and acid-tesisti: ; 
castings. Only established high grade organizations 
individuals; strictly commission, Box MA-67. 


~~ 


=m o 


POSITION WANTED: Metallurgist, 10 years experience 
alloy steels including hi-speed and stainless; A-1 produ:- 
tion executive. Box MA-68. 


POSITION WANTED: Chemical engineer, B.S. 1937, 
Massachusetts Institute of Technology, desires position. 
Age 23, single; interested in research and production, W:1! 
locate anywhere in the U.S. Box MA-69. 


HELP WANTED: Tool and alloy steel salesman with 
experience in heat treatment to cover Chicago or possibly 
an Eastern Seaboard territory. Write full particulars as to 
education, training and references. Box MA-70. 


POSITION WANTED: Metallurgist. Age. 28. Two 
years experience physical testing, metallography ad steel 
analysis. Two years in charge of laboratory aid heat 
treat operations in tractor and truck parts plant in mid- 
west. Now employed. Box MA-71. 


POSITION WANTED: Sales engineering, steel of 
steel products. Young man, graduate of Case in metal- 
lurgy desires sales opportunity in metal-working field. 
Background sales, accounting and advertising. MA-72. 
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— Book Reviews 


TOOL STEELS (Werkzeugstahle) 
0. Pattermann 


ldihiitte, Kladno, Czechoslovakia (in America, B. Westermann 
, New York), 1937. Cloth, 74%x10 in., 469 pages. Price 
5.50. 


The trend of metallurgical manufacturers to combine catalogs 
ith handbooks, so that the general information and widely ap- 

licable data overbalance the sales propaganda, a trend noted in 
lf a dozen recent American books put out by individual firms, 
equally exemplified in this publication under the authorship 
the Director of the Poldi works. 

The subtitle “Properties of tool steels and the equipment and 

ethods for their heat treatment, with special reference to Poldi 

iol steels’, accurately describes the contents. 

The general discussion of structure and heat treatment is ade- 

ate and often highly interesting. The effect of salts in brine 
nd similar quenches is ascribed primarily to the influence on gas 

lubility. Motion of a quenching medium is emphasized and in 

» instructions and illustrations that follow, spray quenching is 

ilized to an impressive extent. 

Packing of tools in heating for hardening, to avoid scaling and 
‘ecarburization, is emphasized. For heating below 1475° charcoal 

advocated, from 1475° to 1750° charcoal or sand-charcooal con- 

dered usable, but coke better and coke necessary above 1750°. 
“he coke is a friable type previously partly burnt at around 1750°. 
oric acid or talc pastes, BaCl, and other protective coatings are 
ften utilized. Cast iron borings are declared unsuitable in pack- 
ng for hardening. 

Some interesting pages are devoted to the type of man needed 
or a tool steel hardener. 

The discussion of steels of different grades and of specific tools 
made from them, is related directly to the Poldi steels, whose 
narks, composition and behavior are given. Schematic diagrams 
clarify the methods of holding tools for heating and quenching to 
avoid warpage and irregular hardening. These are especially use- 
ful in the case of complicated tools and dies. 

Practically every carbon and alloy tool steel one can think of is 
included in the list of Poldi products and many hints are given 
for their use and treatment. 

Poldi seems thoroughly sold on the effect of cobalt in high speed 
steel, some grades carrying up to 18%. A couple of grades of 
sintered carbides are also included in the Poldi line. 

While tool steels occupy most of the space, some attention is 
given to other alloy steels and to steels ne case hardening and 
nitriding. The comments on grinding cracks and their avoidance 
are interesting. 

Questions of “body’’, grain size and hardenability are dismissed 
with a single page of discussion on hardening a series of speci- 
mens from a range of temperatures and examining the fracture. 
In this regard and also in discussion of toughness the book falls 
short of what might be expected on the basis of American tool 
steel practice. However, there is a wealth of useful information 
put up in attractive style. The paper, print and illustrations are 
of high quality. The binding is a bright green cloth so the owner 
of the book will have no trouble in picking it out from others 
on his shelves. 

The book is a whole lot more than a catalog——H. W. GILLETT. 
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PROTECTIVE FILMS ON METALS 
2nd Edition 
Ernest S. Hedges 


Chapman & Hall, Ltd., London (D. Van Nostrand Co., New 
York), 1937. Cloth, 6 x 8 in., 397 pages. Price $5.00. 


This book is number 5 of a series of British monographs on 
applied chemistry analogous to the monograph series sponsored 
by the American Chemical Society. This second edition of the 
book represents an increase of 40 per cent in reading matter over 
the first edition. To many American metallurgical readers, who 
are not familiar with the first edition, the title of the book will 
convey, at best, only an incomplete concept of the field covered by 
the author. The term “film” is not commonly used in this country 
to refer to such coatings as those of enamels, paints and lacquers 
or the relatively thick coatings formed on metals by hot dipping 
or cementation processes. To most American metallurgists, the 
term “film’’ connotes an extremely thin surface layer, one whose 
thickness can be more readily expressed in terms of atoms or 
molecules than in the customary units of length measurement. 


However, on opening the book and running through the table 
of contents, covering 13 chapters, the reader will be distinctly 
and agreeably surprised to note the breadth of the field covered. 
Following an introduction devoted to films and their importance 
with respect to metals in service, a chapter is devoted to a dis- 
cussion of the underlying principles of corrosion of metals, par- 
ticularly iron and steel, and serves to set the stage and give the 
proper background for a clear understanding of the later discus- 
sion of the functioning of protective coatings on metals. This is 
followed by three chapters discussing the protective effect of oxy- 
gen on metals and the nature of the films formed during cor- 
rosion of metals under atmospheric conditions and in liquid media. 
The chapter on anodic films contains an extensive discussion of 
the electrochemical reactions occurring at anodes of different 
metals in different solutions. It should be very helpful to electro- 
platers and electrorefiners in explaining the passivation which may 
occur in these processes. Information is also given which is of 
fundamental importance to those engaged in the production of 
protective coatings, as in the anodic oxidation of aluminum. The 
chapter on practical applications of oxide films is a veritable store- 
house of information on the finishing of metals by such methods. 
Although no attempt has apparently been made to give a complete 
list of patents, the essential points regarding the patent situation, 
a knowledge of which is necessary to any users of the processes, 
have been covered. 


The remaining 6 chapters, 8 to 13 inclusive, are devoted to the 
more familiar field of the production of coatings on metals by the 
industrial processes of hot dipping, electroplating, cementation, 
metal spraying and various miscellaneous methods, with a con- 
cluding chapter on paints, lacquers and enamels. The tone of the 
discussion in this portion of the book is distinctly different from 
that in the earlier part and is more practical. Of necessity, the 
description of methods has been held to a minimum, only those 
features which affect the quality and usefulness of the coating being 
emphasized. One feature which aroused the curiosity and interest 
of the reviewer was the much greater space (4 to 1) devoted to 
tin coatings, the process for their production and their properties, 
than to zinc coatings. A few types of coatings have been over- 
looked, one in particular being those of the “hard surfacing” 
materials. Possibly, however, none of these could be designated 
as “films.” 


The inclusion in the text of all references cited to articles in the 
technical literature is in marked contrast to the prevailing practice 
in American works of this kind of making such reference by means 
of key numbers referring to an assembled bibliography. The in- 
clusion of the reference in the text is decidedly helpful to the 
general reader but has marked disadvantages in the case of cross 
references. The lack of an assembled bibliography, in the review- 
er’s opinion, is a serious handicap, especially to any one who is 
working up any particular phase of this subject. American read- 
ers will be disappointed in the lack of mention of some of the 
recent advances made in certain of the coating lines—-such as the 
zinc-plating of wire on the broad industrial scale, the commercial 
production of tin plate by electrolytic means, the results of exten- 
sive weathering tests of various types of coated metallic products, 
to mention only three. 


The mechanical work on the book has been exceptionally well 
done, the printing and the quality of paper are especially to be 
commended. The absence of any glare from the paper aids greatly 
when one reads the book under artificial light. 


The reviewer heartily recommends the book to the American 
metallurgical public and especially to those who are interested 
in any way in the broad field of the ‘finishing’ of metals. A more 
informative title, however, would help in the “sales appeal’’ of the 
book.—H. S. RAWDON. 
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Albert Sauveur 


American Institute of Mining and Metallurgical Engineers, New 
York, 1937. Paper, 5% x8 in., 67 pages. Price $1.00. 


After 15 lectures on the metallurgy of iron and steel at M. I. T., 
Sauveur, in his first job as analyst in a steel mill, decided to in- 
struct himself further from the half-dozen books then in print. 
After this self-training he changed jobs, going to the Illinois Steel 
Company, where W. R. Walker finally put him to work to see 
what could be found out about steel with the microscope. Follow- 
ing Sorby’s technique he obtained proof of the relation between 
finishing temperatures in hot rolling, the critical temperature and 
the structure, and discussed this in a paper before the A. I. M. E. 
in 1893. 

In due course he set up a testing laboratory and began publica- 
tion of the ‘“Metallographist’, but in 1899 he began his 36 years 
of teaching at Harvard. 

The pioneering spirit and the desire to help others utilize the 
information he had gathered, by publication, by teaching and by 
correspondence courses, are evident through his whole career, so 
interestingly described in the lecture that formed the basis for this 
pamphlet. His appreciation of the work of others and his sense 
of obligation to them is brought out throughout the pages and, at 
the end, by inclusion of portraits of, and a paragraph of comment 
on, the achievements of Sorby, Tschernoff, Roberts-Austin, Howe, 
Le Chatelier, Osmond, Brinell, Martens, Stead, Maunsel White, 
Arnold, Campbell, Hadfield, Honda, Guillet, Charpy, Rosenhain, 
Carpenter, Belaiew, Brearley, Benedicts and Portevin. 

The reviewer picked up the brochure to glance it over, expect- 
ing to lay it aside and review it at leisure. It wasn’t laid down 
until every word had been read. 

The A. I. M. E. and its Seeley W. Mudd fund—which permits 
publication of material especially useful and inspiring to young 
engineers—are to be congratulated on making available this very 
human document. Personality, even more than knowledge, makes 
a man great. The combination of both exists in Professor Sauveur, 
and the reader can glimpse, from this booklet, the personality that 
enters into the title, universally and affectionately bestowed upon 
him, the “Dean of American Metallurgists.”"—-H. W. GILLETT. 


THE ELECTRIC HEATING CONFER- 
ENCE, BERLIN, JUNE 5, 1936 


(Elektrowarmetagung Berlin 5 Juin, 1936) 


Wirtschaftsgruppe Elektrizitatsversorgung, Berlin, 1937. Paper, 
1134 x 8% in., 101 pages. Price 1.20 RM. 


A handsomely printed, well-illustrated pamphlet containing 5 
papers presented at a Berlin conference, dealing with the develop- 
ment of electric heating in Germany, with various metals and 
alloys melted or treated in electric furnaces, with continuous 
heat-treating and ceramic firing furnaces and with welding. These 
are interesting but too brief to contain much more than gener- 
alities. 

The second section contains descriptions of the various furnaces 
made by 13 German firms, ranging from huge smelting furnaces 
for ferroalloys through a variety of arc and induction furnaces, 
resistor furnaces, salt bath down to laboratory size muffle fur- 
naces. The illustrations give a good idea of German furnace 
construction —H. W. GILLETT. 


MICROCHEMICAL DETECTION OF 
INORGANIC IONS—METHOD 
AND REAGENTS (Miéhroanalytische Nachweise 


anorganischer lonen: Ausfiihrung and Reaktionsbilder) 


W. Boettger 


Akademische Verlagsgesellschaft, Leipzig. 1937. Paper, 6x9 im., 
35 pages. Price 5.60 RM. 


Methods for detection of 21 metals and 5 acid anions by micro- 
chemical means are summarized. The sensitivity of the reaction in 
the case of a pure material is stated. The characteristic crystals 
formed are shown in very good micros. These are the main virtue 
of the booklet. The details of micromanipulation, so essential in 
microchemical analysis, are not discussed and seldom is enough 
information given on the interferences produced by other elements 
than the one sought. For these, the student of microanalysis will 
find more adequate treatment in the text book by Chamot and 
Mason. It would be difficult for a beginner to pick up micro- 
analysis from this pamphlet. Those who have had training in 
microtechnique will want to add it to their library for the well- 
photographed and well-reproduced illustrations—-H. W. GILLETT. 
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THE TECHNICAL ANALYSIS OF 
ORES AND METALLURGICAL PROD. 


UCTS 
Franklin G. Hills 


Chemical Publishing Co. of N. Y., Inc., 1937. Cloth (mimeo- 
graphed), 534 x 8% in., 197 pages. Price $3.00. 


The author, who has spent much of his life as an analytical 
chemist, has presented technical methods of analysis for 31 
chemical elements, nonferrous slags, and cyanide mill solutions. 
He used his background of experience to criticize different meth- 
ods of analysis and to comment on their accuracy and interfer- 
ing elements. Perhaps the outstanding value of the book is the 
attention paid to sources of error in individual analytical pro- 
cedures. 

The subject matter deserves better printing. The mimeographed 
lines are too close together and are hard to read. On page 106 
an apparatus for the Eschka-Holloway method for mercury is 
described, and an illustration is referred to. One searches in vain 
for the illustration, and unless he knows what the apparatus looks 
like he will not realize that the illustration between pages 194 
and 195 is a cut of the apparatus intended to go between pages 
106-107. None of the illustrations bear captions. The reviewer 
hasn't been able to decide what the apparatus illustrated between 
pages 124 and 125 is supposed to represent. Obviously it is 
misplaced. 

The conversion factors on pages 195 and 196 must be read with 
caution as the last decimal place is wrong in many instances. The 
largest error noted was the factor AgCl—Ag given as 0.57 in 
stead of 0.753. 

Plant chemists, especially in small laboratories that do not have 
standardized procedures, will find the book useful in the analysi: 
of ores and metallurgical products—JoHN D. SULLIVAN. 


ALUMINUM TRANSMISSION 
CABLE (Aluminium Freileitungen) 4th Edition 


P. Behrens, L. Lux & J. Nefzge: 


Verlag Aluminium-Zentrale, Berlin, 1937. Cloth, 6 x 8% in 
272 pages. Price 5 RM. 


A propaganda handbook on high tension transmission cab! 
which compares copper, aluminum, steel cored aluminum an 
Aldrey (precipitation hardened and cold drawn Al alloy with abo. 
0.4% Mg, 0.6% Si). The chief emphasis is placed on Aldre 
The book classes as propaganda rather than a complete engineerir 
handbook because of the omission of data on steel cored copp: 
cable and special types of copper cable. All comparisons a 
chosen to lead the reader to favor Al or Aldrey, without consi 
eration of economic comparisons that shift with the relative pric 
of Cu and Al. Thus the American reader will find it a one-sid 
discussion. It is a pity that the V.D.I. did not deal with the su 
ject, instead of the producers of Al. 

However, the precautions for prevention of corrosion of 
transmission lines, and for avoidance of fatigue failures throug 
suitable mounting and damping devices, are well set forth. Wit! 
in its limitations, it is a good, useful handbook.—H. W. GiLLet 


ALUMINUM POCKETBOOK 
(Aluminium Taschenbuch) Sth edition 


Aluminium-Zentrale, Berlin, 1937. Cloth, 434.x 6% in., 377 page 
Price 5 RM. 


Since this 8th edition brings the distribution of the ‘pocket 
book” up over 64,000 and the 6th and 7th editions appeared in 
March and June, 1936, it is evident that there has been a lively 
demand. To the English speaking reader, the German standards 
and the trade names and compositions and properties of the vari- 
ous German alloys, both for wrought products and for castings, 
are perhaps the features of greatest interest. 

Many kinds of fabrication, by cold forming, machining, riveting, 
welding and soldering, are discussed. Polishing, etching, anodic 
treatment, coloring, painting, and precautions in cleaning aluminum 
apparatus, are dealt with. Powder and foil are briefly mentioned. 
The chemical properties are discussed at some length as is alumi- 
num as an electrical conductor. Some engineering tables, a list 
of books on the metal and its alloys and an index, complete the 
volume. 

In order that the shop man may have some idea which one of 
the various alloys he has when identification is lost, chemical spot 
tests, scratching with hard and soft Al and alloy needles and a 
crude portable Brinell outfit are described. Much stress is put on 
the plea that since Al is produced in Germany, it should be used 
there instead of Cu and Sn. In view of some of the statements in 
current German periodical literature about Al alloys as bearing 
metals, it is of some interest that this application is not mentioned 
in this book —H. W. GIL.etr. 
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Current News Items 


Machine and Tool Progress Show 


Timed to coincide with the beginning of peak buying seasons 
in mass production industries for machinery, tools, production 
equipment and materials, a Machine and Tool Progress Show, 
national in character, is scheduled to open at Convention Hall, 
Detroit, March 9. While plans for the show have been progress- 

, for some time and dozens of reservations for exhibit space 

ve already been received, general announcement has been witheld 

til the success of the exhibit becomes assured. 

lhe show is sponsored by the American Society of Tool Engi- 

ers in connection with its first annual convention. From pres- 

indications, it should represent one of the widest ranges of 
lustrial equipment ever assembled including such items as 
rasives, grinding equipment, air conditioning, compressed air 
1ipment, metal removing and metal finishing .machinery, tools 
every variety for cutting or assembly, air or electric operated, 

Material handling equipment, the latest in conveyors and 
ists, will be represented. In the heat-treating field, exhibits 

scheduled to include furnaces, pyrometers, and automatic 
atrols. 

Plastics and plastic production equipment as well as metal spray- 

g equipment are included in the show, as are paints, oils, and 

ases, and equipment for handling these materials. Other types 

classifications include: Alloy castings, die sections, steels and 
ier materials, welding equipment, blowers, electrical equipment, 
zes, weighing and testing equipment, chucks and collets, 
aughting materials and supplies, pumps, hydraulic mechanisms, 
veting equipment, trim equipment, safety equipment, wrenches 
nd hand-tools, etc. 

Organized as recently as 1932, to provide a technical organ- 

ition for production men responsible for the use of machines, 

‘ols, and equipment in mass production industries, the A.S.T.E. 

1s grown by leaps and bounds, doubling its membership in each 
f the past two years, with 14 chapters covering almost the entire 
industrial East. During 1937 alone, six new chapters organized 
nd joined the society, while three more are scheduled to get 
under way with their first meeting in January. 


Employees Pledge Loyalty to 
Pangborn Corp. 


Shop employees. of the Pangborn Corp., world’s largest manu- 
facturer of blast cleaning and dust control equipment, Hagers- 
town, Md., acting without suggestion or advice from foreman, 
superintendent or other company official, grouped together at 
Christmas and presented Thomas W. Pangborn, president, John 
C. Pangborn, vice president, and George S. Goodrich, general 
superintendent, with individual baskets of poinsettia and silver 
pledges of loyalty and affection in the shape of loving cup, water 
pitcher and service tray, respectively. The employees did not 
allow any one of the men to contribute more than twenty-five 
cents as his share of the expense. 

Thomas W. Pangborn at once called the man with the longest 
years of service from each of the nine shop departments to his 
office. In a voice broken with emotion Mr. Pangborn thanked 
them and all of the employees they represented for the fine cooper- 
ation they have always shown for the good of the corporation. 
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Handy & Harman Organize 
Metal Powder Products Division 





Handy & Harman, New York and Bridgeport, Ct., announce 
the formation of a Metal Powder Products Division which, as the 
name indicates, will engage in the development and manufacture 
of products which are fabricated from metallic powders. This 
division is the result of several years of research with metallic 
powders during the course of which processes have been developed 
for the manufacture of a series of workable powder compositions 
designed for specific electrical applications in the form of sheet, 
strip and wire. Gregory C. Comstock has been appointed man- 
ager of this department. 


Westinghouse Research at 
Mellon Institute 


Dr. Edward R. Weidlein, director of Mellon Institute, Pitts- 
burgh, has announced the establishment of an industrial fellow- 
ship by the Westinghouse Electric & Mfg. Co. for the study of 
problems in the field of dielectrics and electrical insulation. Dr. 
Robert N. Wenzel, a member of the Mellon Institute research 
staff since 1927, has been appointed fellow in charge of this 
project. 

Dr. Wenzel is a graduate of the chemical engineering depart- 
ment of Stanford University, where he later held appointments as 
instructor in the department of applied mathematics and in chem- 
istry while engaged in research on reactions in liquid ammonia 
under the late Dr. E. C. Franklin. Before coming to Mellon 
Institute, Dr. Wenzel had previous industrial research experience 
in smelter smoke investigations for the American Smelting & 
Refining Co., at Tacoma, Wash., and Salt Lake City, Utah, and 
in the vapor-phase oxidation of naphthalene to phthalic anhydride 
at the St. Louis plant of the Monsanto Chemical Works. At 
Mellon Institute he has been engaged in physico-chemical studies 
relating to the manufacture of commercial fatty acids, the kinetics 
of vapor-phase gum formation in coke-oven gas systems, and the 
application of sulphonated oils, waxes and other fatty derivatives 
as textile finishing agents. 

The dielectrics fellowship has as its general objective the 
development of improved insulating materials and processes for 
application to equipment of Westinghouse manufacture, and it 
brings the facilities of Mellon Institute into cooperation with 
those of the Westinghouse Research Laboratories at East Pitts- 
burgh in insulation research. 


Information Concerning 
Beryllium-Copper 


The Riverside Metal Co., Riverside, N. J., in a special an- 
nouncement, states that recent investigations tend to disprove 
the statement previously made to this company that beryllium- 
copper is absolutely non-sparking, and on the faith of which cer- 
tain statements were made by this compaany in its booklets on 
beryllium-copper. It now appears that, under certain conditions, 
the use of beryllium-copper does not insure freedom from sparking. 
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Welding Meetings at the 
Western Metals Exposition 


On March 21 to 25 the Pacific Coast Sections of the American 
Welding Society will have meetings in conjunction with the 
American Society of Metals. On these dates the Western Metals 
Exposition and Congress, sponsored by the A.S.M., will be in 
session and the Pacific Coast will probably see the largest assembly 
of metal and welding experts ever held in a Western States area. 
The A.S.M. will, of course, have many prominent delegates who 
are experts on heat treating, composition, structure, and uses of 
metals; also experts on various phases of welding procedure. 

The Pacific Coast Sections of the A.W.S., working in conjunc- 
tion with A.S.M., will provide an imposing list of Western experts 
on practical welding applications. The A.W.S. meetings will be 
held at the Biltmore Hotel at Los Angeles, and it is intended to 
pick the speakers who are heads of various projects and construc- 
tion jobs and can talk from a practical viewpoint. Most of these 
men have had outstanding successful engineering accomplishments 
in the Western States. 

It is proposed to cover the field on practical welding and a 
few of the subjects proposed for discussion are: 


Welded Piping for High Temperature and High Pressure 
Service. 

Design and Welded Connections in Building Construction. 

Welded Oil Well Casings. 

Fabrication of Large Pipe for Water and Power Trans- 
mission. 

Stainless Welding. 

Fabrication for Machine Design. 


Early plans include the attendance of President T. V. Lang of 
the American Welding Society, and K. V. King, divisional vice- 
president. Indications point to a large delegation from all Pacific 
Coast Divisions. 

This is an exceptional opportunity to get first-hand informa- 
tion on the latest procedures and also to contact prominent men 
in the welding and metal industry. Time will also be given to 
entertainment and good fellowship. The meetings are open to 
engineers, metallurgists, welders, designers or anyone interested 
in practical applications of welding principles. 


New Metal-Testing Instrument 


A remarkable instrument which will enable engineers to test 
the hardness and wearing properties of various metals, and also 
the effect of such wear on different grades of oils, will be ex- 
hibited for the first time at the Birmingham section of the 1938 
British Industries Fair. It will be one of many features by which 
this special Birmingham exposition of the Empire’s heavy indus- 
try will mark a milestone in engineering progress, according to a 
statement of the Cunard White Star Line. 

With this instrument the engineer can find out exactly what 
happens, for example, to the crankcase bearings when an auto- 
mobile stops and starts. He can also test various alloys under 
continuous load or when subjected to the strain of intermittent 
stopping and starting. According to the advance announcement, 
the new invention is superior to anything produced heretofore 
and it is expected to become a standard part of engineering 
equipment. 

The British Industries Fair, or BIF as it is becoming increas- 
ingly known, will be held from Feb. 21 to Mar. 4, with nearly 
1,000,000 sq. ft. of space allotted to exhibitors in London and 
Birmingham. 


@ John Howe Hall, consultant on steel castings and other mate- 
rials, announces his new address as 6802 Lincoln Drive, German- 
town, Philadelphia, Pa. His former location was High Bridge, 
N. J. 


@ General Alloys Co. of Boston, oldest and largest exclusive 
manufacturers of heat and corrosion resistant alloy castings, an- 
nounces the appointment of the George O. Desautels Co. of 
Indianapolis and Muncie as its sales representative for the central 
Indiana territory, the Desautels Co. having relinquished its con- 
nection with Standard Alloy Co. 
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Scholarships at C. I. T. 


The establishment of a group of scholarships at the Carnegie 
Institute of Technology, Pittsburgh, by the Westinghouse Electric 
& Mfg. Co., as part of a cooperative engineering plan between the 
company and the college has been announced by Dr. Webster N. 
Jones, director of the College of Engineering at Tech. 

These scholarships are in engineering, are undergraduate in 
character, and are to be known as the George Westinghouse 
Scholarships. Normally there are 50 of these scholarships, of 
which 10 will be vacated each year upon the graduation of the 
student. Each scholarship has a total value of $3,000 payable 
monthly at the rate of $50 for the 5-yr. period of the course. 
The first 10 of the scholarships will go into effect on June 1, 1938. 

Appointment will be made jointly by Tech and Westinghouse. 
Applications should be made to the Manager of Technical Employ- 
ment and Training, Westinghouse Electric & Mfg. Co., Union Bank 
Building, Pittsburgh. 

Students who receive scholarships will take the regular engineer- 
ing course at Carnegie, and in addition will spend the summer 
months, and two college semesters at the Westinghouse plant. 
The cooperative plan of study thus offers unusual opportunity for 
combining theoretical training with practical experience. At the 
age of 22 to 24, the participants will have completed a four-year 
formal engineering course, and at the same time, will have acquired 
a substantial background of approximately two years’ industrial 
experience. 

The course will be organized and managed by the George West- 
inghouse Professor of Engineering who will be appointed. The 
plan of cooperative engineering training was announced in Octobe: 
at the same time that the Westinghouse company made an appro 
priation of $200,000 to the endowment of Carnegie Tech. Unde 
the arrangement with the Carnegie Corp. of New York this amoun 
will be increased by $400,000 in 1946. 


Directory of Alloys, Plastics and 
Other Materials 


One of the principal factors responsible for the progress | 
machinery development in the past few years is the introductio 
of scores of new metallic alloys and nonmetallic materials. 

Corrosion and the effects of heat and abrasion have receive 
the undivided attention of the metallurgists throughout the cou: 
try who have been able through new materials to solve many 
industry’s most perplexing problems. In addition attainment 
greater strength by using lighter weight materials has been a mo 
important part of the job. 

The great extent to which these factors are stimulating the pr: 
duction of new metallic and nonmetallic materials is well illu 
trated in a recently-printed booklet known as “Machine Design 
Directory of Iron, Steel and Nonferrous Alloys, Plastics and Othe: 
Nonmetallic Materials.” It lists 336 tradenamed materials em- 
bodying 654 different alloys. Nonmetallic materials show 113 
tradenamed materials with 18 individual grades. From this tabu 
lation it is found there are 1121 materials from which designers 
of machinery are able to select their needs. Both the alloys and 
the nonmetallics are classified by their principal properties for ease 
in selection. 

The Cleveland publishers of this directory claim that it is one 
of the most comprehensive collections of technical data on alloys 
and nonmetallic materials from the designer's point of view that 
has yet been prepared. 


@ Clyde B. Jenni has left West Virginia University, where he 
was assistant professor of metallurgy, to become chief metallurgist 
for the General Steel Castings Corp., Eddystone, Pa. 


@ “Modern Metalworking with the Oxy-Acetylene Flame,” a new 
two-reel silent motion-picture film that depicts the construction and 
operation of the oxy-acetylene torch and the oxy-acetylene process 
for joining and severing metals, is the latest addition to the film 
library of the Bureau of Mines, Department of the Interior. 
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PROVED buy the Ltch Toad 


EXAMINING THE PREPARED SPECIMENS 


PREPARING TEST SPECIMENS 


The etch test is a standard method of checking quality in the exhaustive 
and rigid system of quality control which every heat of TIMKEN Alloy Steel 
must pass. This test is made on material in the form of blooms, billets, bars 
or tubes. The method as practiced in our laboratory is as follows. Test speci- 
mens of steel are sawed off the blooms, billets, bars or tubes as the case might 
be. These specimens are then properly prepared and tested in an acid solution 
under controlled conditions. The true structure of the metal is thus revealed. 
The etched test specimens are then critically examined by our metallurgists for 
alloy segregations, structure, slag inclusions, piping, seams, cracks or other 
imperfections detrimental to quality and performance. No heat of steel which 
does not measure up to the strict requirements of the etch test is allowed to 
leave the plant. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
STEEL AND TUBE DIVISION 


TIMKEN 


ALLOY STEELS 
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Manufacturers of TIMKEN Tapered Roller Bearings for automobiles, motor 

trucks, railroad cars and locomotives and all kinds of industrial machinery; 

TIMKEN Alloy Steels and Carbon and Alloy Seamless Tubing; TIMKEN 
Rock Bits; and TIMKEN Fuel Injection Equipment. 























New Equipment and Materials 


Double-Rated Acetylene 
Generators 


The Air Reduction Sales Co., 60 East 42nd 
St., New York, announces the addition of two 
double-rated stationary acetylene generators to 
their line of oxy-acetylene equipment. The new 
double-rated generators are available in both 
300 Ib. and 500 Ib. carbide capacities and have 
rated delivery capacities of 600 cu. ft. and 
1,000 cu. ft. of acetylene per hour respectively. 
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By employing double-rated generators, plants 
requiring a large amount of gas for steady 
production are enabled to meet their demand 
with a minimum number of units and space, 
although single-rated generators which employ 
a larger size carbide are more suitable for 
plants in which the acetylene requirements are 
very intermittent. Already automobile assembly 
plants, steel mills, ship-yards and other plants 
using large quantities of acetylene, have adopted 
these generators as standard. Both the 300-Ilb. 
and 500-lb. generators are listed by the Un- 
derwriters’ Laboratories. ° 
The new double-rated generators are based 
on the design of the Airco-DB single-rated gen- 
erators which have long held an enviable repu- 
tation in the field. These generators lend them- 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in. wide. 











selves to multiple use due to the small floor 
space required, The 300-lb. generator shell is 
4234 in. in diameter and 105 in. high while the 
500-Ib. shell is 54% in. in diameter and 115 in. 
high. The shells of both generators are of 
heavy gage sheet steel hot-galvanized inside 
and out to give maximum protection against 
corrosion. The overall height of the generators 
is 125% in. and 137 in. respectively. These 
generators employ substantially the same 
method of feeding which has proved such a 
great success in older Airco models. Feeding 
does not depend on gravity, the carbide being 
positively displaced from the feeding disc. 

The pressure regulation of these generators 
is sO accurate that a reducing valve or regu- 
lator is unnecessary, in most cases no varia- 
tion of the gauge needle being visible. Safety 
has been designed into every part. A system of 
interferences and controls requires the oper- 
ator to follow a definite correct charging pro- 
cedure. The relief valves and other parts have 
been linked so as to eliminate a multiplicity of 
control operations. An important safety feature 
of these generators is in the method of dis- 
sharging the sludge when recharging. The 
sludge is forced out by the existing pressure in 
the generator without opening the generator 
to. the atmosphere. Thus air is prevented from 
being drawn in as the water runs out, thereby 
keeping the air concentration in the generator 
to a minimum value, thus adding materially to 
the safety margin of the apparatus. 


Small Gas-Fired Furnace 


Waldemar F. Andersen, Alameda, Calif., 
has designed a small gas-fired furnace for 
melting nonferrous metals, and _ additional 
equipment is supplied to enable the purchaser 
to establish a small foundry. The furnace 
and other equipment were developed particu- 
larly for amateur mechanics and model mak- 
ers. The furnace will take a No. 5 graphite 
crucible which will hold about 15 Ibs. of brass 
or bronze, or 5 Ibs. of aluminum. 

The complete set includes the furnace; 4 
metal flasks, 5x8 in. inside dimension; 100 
lbs. of molding sand; rammer; crucible, 
crucible tongs and crucible shank; pickup 
tongs; riddle; shovel; ingot mold; rapping 
tool; draw spike; bottom boards; follow up 
board; sprue cutter; gate cutter; swab 
brush; brass flux, and instructions for oper- 
ating the set including directions on simple 
molding procedure and coremaking. The fur- 
nace shell is made of gray cast iron with 
three legzgs molded to the bottom, and the 
blower is attached to the furnace with a sad- 
dle mounting. The furnace blower is driven 
by a universal 110-volt motor. 


‘““Alnor’’ Forewarn Metal 
Detector 


For many years, prisons and other penal in 
stitutions have profited by the safety afforded 
by “‘Forewarn Detector Equipment” in prevent 
ing the smuggling of guns, files, saw-blade:s 
and other similar articles into the institution 
Doorways have been equipped to permit search 
ing of visitors and inmates, and in addition 
facilities are provided for frisking mattresses 





As an auxiliary, a small hand search unit for 
localized search is available. 

The “‘Alnor’ Forewarn Detector Equipment, 
manufactured by Illinois Testing Laboratories, 
Inc., Chicago, has been modified and adapted 
and is now offered for industrial use to detect 
the presence of tramp iron or steel in various 
products or materials. 

Because of its versatility, the applications 
are unlimited. Wherever it becomes essential 
to locate concealed iron and steel of any form, 
whether it be in a continuous or intermittent 
process, the Forewarn Metal Detector may be 
used advantageously. In a simple intermittent 
search process, bundles or packages of mate- 
rial are passed by hand through the search coil 
opening, for examination. They are not left in 
the opening, but merely passed through as one 
would pass a package over a counter. Presence 
of iron is announced by a visible and audible 
signal. Typical of this method of search is the 
installation made for examining bales of scrap 
brass for tramp iron prior to resmelting. 

The Detector consists of three distinct parts: 
the search coil, the amplifier, and the super- 
visory signals. Amplifier and -signals may be 
made an integral part of the coil system, or 
they may be remotely located. 
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..involving heat treating temperatures 


Sudden temperature changes cannot occur when 
Foxboro Throttling Potentiometer Controllers are used 
on fuel-fired furnaces and ovens. There are no surges 
in fuel flow, just gradual changes up or down. This 
produces more uniform furnace pressures and atmos- 
phere conditions. Better, more uniform heat treating 
results. 

Throttling Control is one of the five types of control 








action made by Foxboro—five types that assure the 
best for any job. No matter what your problem may be 
you can get guaranteed results. Enlist the aid of a 
Foxboro Engineer. His wide experience is at your 
service. 

Write for complete information. The Foxboro Com- 
pany, 54 Neponset Avenue, Foxboro, Mass., U. S. A. 
Branch Offices in 25 Principal Cities. 





5 types of control 
offered by FOXBORO: 


1. TWO-POSITION CONTROL—Instru- 
ments use either electric-operated or 
air-operated control valves. 


2. MULTIPLE-POSITION CONTROL— 
Available in Potentiometer Controllers 
or Rotax Controllers, both of which 
use electric-operated valves. 


3. THROTTLING CONTROL — Control. 
lers use either air-operated or electric- 
operated valves. 


4. THROTTLING CONTROL WITH 
MANUAL RESET — Available in the 
Potentiometer Controller, which uses 
electric-operated valves. 


5. THROTTLING CONTROL WITH 
AUTOMATIC RESET-—Stabilog type 
control provides throttling action, auto- 
matic reset, adjustment of fuel in pro- 
portion to rate of change, and all the 
functions needed to meet the most 
difficult control requirements. Avail- 
able for all industrial temperature 
ranges and for use with air-operated 
valves. 
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TEMPERATURE CONTROLLERS 
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PRODUCES - 80,000 + PIECES 


In a large plant using FIRTHITE on 85 per 
cent of all boring, turning, milling and 
reaming operations, the Works Manager 
says, ‘‘FIRTHITE is the most economical 
cutting material available.’’ The FIRTHITE 
Tool shown above, boring heads of large 
cast-brass pipe fittings, has six FIRTHITE 
teeth that finish the bore to size, and one 
adjustable FIRTHITE Tipped blade that 
faces and forms the edge of the casting. 


A New Lacquer That 
Resists Rust Inhibitors 


Lubricating oils containing rust-inhibiting 
substances are widely used in mechanical re- 
frigerators, electric clocks, and other kinds of 
equipment. The rust inhibitors preserve steel 
surfaces from rusting and make possible the 
construction of apparatus that can be sealed 
and operated for years without attention. How- 
ever, the chemicals used for this purpose create 
a finishing problem because they react active- 
ly with ordinary lacquers and discolor them 
badly. 


To provide a clear lacquer that can be used 
on equipment lubricated with these oils, the 
Maas & Waldstein Co., makers of industrial 
finishes, Newark, N. J., has developed a spe- 
cial type. This new lacquer is not discolored 
or otherwise affected by any of the commonly 
used rust inhibitors and it is also resistant 
to humidity, salt spray, 10% hydrochloric acid 
and other chemicals, as well as out-door ex- 
posure. It is tough, durable, and strongly ad- 
herent and will stand up well under stamping, 
forming, and other mechanical operations so 
that it is especially suited for use on name- 
plates. It can be applied to aluminum, brass, 
copper, and other metals by dipping and spray- 
ing, and it air dries rapidly. 
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This boring is done at: 
Speed of 400 feet per minute. 
Production 5000 pieces per grind. 
80,000 pieces per tool life. 


This FIRTHITE Tool set-up is just one of 


many hundreds of Profit making FIRTHITE 
installations. Consult us for specific in 
formation on possible FIRTHITE applica 
tions in your shop. 





A Flow Indicator 


The ‘“Flo-Scope” is a new flow indicator 
designed for industrial applications of gas 
and is put on the market by the Selas Co., 
Philadelphia. The instrument applies an es- 
tablished measuring principle with design 
guided entirely by the physical characteristics 
of gases. The only moving part is a float, 
so arranged that it is not subject to wear. 


All parts are of metal, accurately machined, 
except the sight glass, which is made of stand- 
ard commercial tubing sealed at one end and 
metal-armored. Prior to shipment it is cali- 
brated for the specific gravity of the gas with 
which it is to be used so that further calibra- 
tion is unnecessary. The instrument is espe- 
cially designed to have a low pressure drop 
and the entire instrument can be readily dis- 
assembled. 


For gas-using processes in which it is desir- 
able to know the exact ratio between mixture 
components, Flo-scopes are available in dual- 
mounting. For processes in which it is im- 
portant to know the flow of gas or air, single- 
mounted Flo-scopes are used. Both single- 
and dual-mounted Flo-scopes are available in 
a wide range of capacities with a variety of 
standard scales. 


Two or Three-Step 
Heat Control 


The Burling Instrument Co., 241 Springfield 
Ave., Newark, N. J., announces a new “Two 
or Three Step Control” instrument as the latest 
addition to the company’s line of temperature 
controls, It is equipped with two snap action 
switches instead of one, which makes it pos 
sible to secure a two or three-step control. 

Each switch has its own separate adjusting 
screw and in addition there is a main adjust 
ing lever with screw and dial for setting the 
instrument to the desired operating temper 





ature. [Inasmuch as either or both switches m: 
be either: 
1. Normally open—Closes on rise in ten 
perature, 
2. Normally closed—Opens on rise in ten 
perature. 
3. Three wire—Single pole, double throv 


An almost unlimited number of circuits cou! 
be worked out. A control, having two normal! 
closed switches and installed in a _ furna 
could be arranged to have two heaters on, du 
ing the heating up period, and if the requir 
furnace temperature is 1000 F., switch 
would cut out ome heater at 980°, and swit« 
B set for 1000° would then continue to cor 
trol the temperature of the furnace. If, how 
ver, the temperature in the furnace due to loa 
conditions drops to 980° switch A would aut: 
matically cut in the first heater. Instrument 
may be set for any temperature from 0 t 
1400° F. 

Another example would be where the instru 
ment was equipped with two normally close 
switches. One could be arranged for contro! 
ling the temperature, and the other one for 
low temperature alarm. If equipped with on 
normally closed and one normally open switcl 
the first switch could be the controlling item, 
and the second switch arranged to give a hig! 
temperature alarm. Two single pole double 
throw switches could be connected to suitable 
damper motors to give three steps. These thre: 
steps could be expressed in various ways as 
follows: 

1. Left—Center—Right 

2. Wide open—Half open——-Closed 

3. Full heat—Half heat—Off 


The use of rigid castings of ample size have 
always made these instruments dependable 
and accurate. 


A Soldering Flux 


The Ruby Chemical Co., 68-70 McDowell 
St., Columbus, Ohio, offers a new stainless 
steel soldering flux which is said to require 
no special soldering equipment or solder. It 
also does not give off any strong, offensive 
odors and will not severely burn when in con- 
tact with the hands. It is available in pints, 
quarts, or gallons. 


METALS AND ALLOYS 























INVESTIGATE 


REG. U.S. PAT. OFF. 


AND 


KCTRIC HEAT 


ory cost 
handling 





haere 


a Ii in ieee NON-METALLIC 
BRAND ee 
ELECTRIC HEATING ELEMENTS 





GLOBAR DIVISION 
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Dry Cyaniding—A New Case 
Hardening Process 


The Surface Combustion Corp., Toledo, 
Ohio, recently announced a new continuous 
case hardening process known as “dry cyanid- 
ing.”” This process is a combination of con- 
tinuous nitriding and continuous gas carburiz- 
ing and produces a case in many respects 
similar to a cyanide case. 

Unlike cyaniding, this process is carried out 
in a gaseous atmosphere which is a combina- 
tion of carburizing gases and ammonia. A va- 
riety of carburizing gases and ammonia may 
be used to produce a case with any desirable 
concentrations of carbides and nitrides and 
ranging from a few thousandths of an inch to 
any desirable case depth. 





In an exhaustive series of tests with this 
process, cases have been produced on a variety 
of SAE steels at different temperatures. It has 
been found that a case may be produced at 
a temperature as low as 1150 deg. F. Many 
of the specimens were also found to be quite 
hard without quenching. The illustration shows 
a piece of SAE 3140 steel at 300 magnifica- 
tions, dry cyanided at 1250 deg. F. and slowly 
cooled, 

The equipment necessary for dry cyaniding 
is similar in many respects to that used for 
continuous gas carburizing. The work is loaded 
on trays and pushed through a muffle furnace 
in a continuous cycle. Atmosphere seals at 
both ends of the furnace prevent infiltration of 
air. The work upon emerging from the furnace 
is clean and no brushing is required. 

As compared with wet or liquid cyaniding, 
the following advantages are said to be ap- 
parent: 

1. This process is continuous and may 

be placed in a production line. 

2. Since this process is continuous, a 
very uniform case is produced. 

3. In dry cyaniding, the character and 
depth of the case may be definitely 
controlled so as to produce any de- 
sirable concentration and penetration 
of the carbides and nitrides. 

4. For certain applications a sufficiently 
hard case may be produced without 
quenching. 

5. Working conditions are much cleaner. 

6. The overall costs of dry cyaniding 
are considerably lower than liquid 
cyaniding, 

As compared with light case carburizing, this 
process is carried on at a temperature con- 
siderably lower resulting, it is claimed, in long- 
er life of the muffle and other alloy parts. 


New Neutral Wedge 
Photometer 


The new “‘Aminco Neutral Wedge Photo- 
meter,”’ an outgrowth of apparatus developed 
in the laboratories of the Food & Drug Ad- 
ministration of the U. S. Dept. of Agriculture, 
is announced by the American Instrument Co. 
of Silver Spring, Md. This type of instrument 
has been used extensively there and elsewhere 
for the precise determination of micro and 
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macro quantities of lead, fluorine, arsenic, iron, 
phosphorus, vanadium, titanium, and for deter- 
mining the extent of damage to wool fibers. It 
can also be used for many other substances. 

Since it can be equipped with optical color 
filters for isolating any narrow region of the 
visible spectrum, this instrument can be used 
for the determination of almost any substance 
that possesses, or produces in a reaction with 
another substance, a definite and reproducible 
color. In the determination of micro quantities, 
usual chemical analytical methods are apt to be 
unreliable, whereas with the Aminco instru- 
ment, quantities as small as 10-% grams are 
easily detected and accurately measured. For 
example, in the analysis of lead by the dithi- 
zone method, it is possible to split the range 
0 to 1 gamma into 20 parts. 

Precise and reproducible results are obtained 
in several minutes, and, with the use of a 
complete set of color filters covering the entire 
visible spectrum in small steps of narrow bands, 
together with the data that can be supplied by 
the manufacturer for a particular instrument 
for converting the scale readings to per cent 
transmission or density units, useful abridged 
spectrophotometric curves can be obtained for 
any colored solution. 

In the Aminco instrument, a permanent glass 
neutral wedge and permanent glass color filters 
are used, thus allowing simple brightness meas- 
urements in a monochromatic field to be made, 
resulting in a greater accuracy, greater free- 
dom from personal error, and greater ease of 
matching than is possible with a comparator 
which involves the visual matching of colors. 
Calibration of the wedge is retained for years 
with reasonable care. Thus the wedge, used in 
conjunction with a proper filter, becomes a per- 
manent standard for the determination. Great 
time is saved because the preparation of stand- 
ards need not be repeated. Complete details 
are contained in the manufacturer’s Bulletin 
No. 1025 MA, which is available on request. 


Electrode Holder Weighs 
Only 14 Oz. 


A new arc welding electrode holder, the 
feature of which is remarkably light weight 
for the capacity, has been announced by The 
Lincoln Electric Co., Cleveland. The new 
holder, designated “‘Type ST’, weighs only 
14 oz, and has a current capacity of 250 
amps. continuous, equaling that of many type 
holders weighing 25 oz. or over. The light 
weight, obtained without any sacrifice of 
capacity, is attributed to use of formed steel 
parts, electrically welded. 

Unique for its light weight, the extremely 
simple type of connection is claimed to as- 
sure positive contact and eliminates loose 
connections, a more or less common cause of 
overheating in holders. 

Other important features of the new holder, 
in addition to light weight and easy connect- 
ability, are: Reduced overall width, permit- 
ting easier welding in corners and other 
confined places; rounded rather than square 
corners at important points to lessen the 
likelihood of contacting the holder and causing 
arcing; use of heavier copper jaws to assure 
maximum conductivity and prevent sticking 
of the electrode to the holder; grooving of the 
jaws for vertical and overhead as well as 
flat welding; a hollow fibre handle, cor- 
rectly proportioned to fit the user’s hand and 
afford a positive grip; fully insulated thumb 
level and non-groundable sturdy spring. 

The Type ST holder will accommodate any 
size electrode up to and including 4% in. The 
light weight will be reflected in reduced op- 
erating fatigue, particularly in overhead and 
vertical welding. 








Multiple Recording 
Potentiometer Pyrometer 


Brown Instrument Co. engineers, Philadel- 
phia, have incorporated many new features in 
the “Brown Multi-Color Numeral Printing Po- 
tentiometer Pyrometers’’ which can be briefly 
summed up as simplicity of design, ruggedness 
and durability. Here is a multiple potentiometer 
recorder which is claimed to fulfill industry’s 
needs as they have never been met before— 
one which not only insures precision measure- 
ment of temperatures, but also provides a more 
legible record in both multi-color and numer- 
als. 

With this desirable method of recording sev- 
eral temperatures on one chart where temper- 
ature changes overlap, no special skill is re- 





quired to decipher the easily-read multi-color 
numerals on the Brown Multiple Recording 
Potentiometer Pyrometer chart. Only one sym. 
bol, the plus (+) sign, is used and the nu 
meral identifies the thermocouple from whic! 
the temperature record is being made. The + 
sign (an exclusive feature) of this pyromete: 
is no mere arbitrary, ornamental dot; it has 
definite, practical significance in multiple tem 
perature recording. The vertical line of the + 
sign identifies the temperature and the horizon- 
tal line the time co-ordinate. The intersection 
of the two lines locates the exact point of the 
time-temperature record, The wide 12-in. chart 
and the distinct imprint of the unique number 
print wheel makes it possible to continuously 
record from two to six temperatures from as 
many different thermocouples. 

The Brown Multiple Recording Potentiometer 
Pyrometer has all the inherent features of 
the standard Brown Potentiometer Pyrometer, 
including the 40-in. slide wire, enclosed gal- 
vanometer, rugged drive mechanism, syn- 
chronous motor, etc. 


Protex—A Temporary 
Protective Coating 


Haydn F. White & Co., Cleveland, have 
put on the market a product described as a 
temporary protective coating for highly-fin- 
ished surfaces during fabrication, shipment or 
installation. It is called “Protex’’. It is ap- 
plied by brushing, spraying or dipping, form- 
ing a thin, tough, elastic film which is either 
covered with paper or dusted to eliminate 
tackiness. Merely by peeling it off, it can 
be readily removed. Protex is available in 
several types to meet particular needs and is 
compounded for highly finished metal, painted 
or varnished surfaces. 


Lubricant For Drawing 
Steel Wire 


A lubricant for the dry drawing of steel 
wire has been developed by the Metasap 
Chemical Co., subsidiary of the National Oil 
Products Co. of Harrison, N. J., after ex- 
tensive research in this field. 

This lubricant, known as “Metasap DP,” is 
a fine white powdery material “100 per cent 
through 200 mesh,” with a melting point of 
150 deg. C. 

The Metasap technical service department 
states that Metasap DP gives excellent lubrica- 
tion, cleaner and brighter wire, greater die 
life and more even gage and in many cases 
saves second passage. 


METALS AND ALLOYS 























Today’s trend, in both the production 
and service industries, is to better goods 
and greater efficiency—at the lowest possible 
cost. And that is why all industry today is 
turning to GAS—the one fuel that increases 
output and improves product quality while 
nolding expenses in line to meet competition. 
Investigate! 
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Particle Size Analyzer for 
Selective Fractionation of 
Fine Powder 


Analysis of particle size distribution of fine, 
dry powdered, materials is now claimed suc- 
cessfully accomplished by the “Roller Particle 
Size Analyzer’ introduced by the American 
Instrument Co., of Silver Spring, Md. Any 
number of size fractions may be obtained, with 
size limits as close as desired, the smallest frac- 
tion conveniently secured being 0 to 5 or 0 
to 3 microns, depending on the density of the 
material. Percentage weight of different frac- 
tions is duplicable to 0.5%. 

This analyzer is applicable to most dry pow- 
dered materials finer than approximately 200 
mesh, and of size greater than colloidal. Among 
the materials successfully dealt with are metal 

















powders, cement, gypsum, magnetite, flint, feld- 
spar, diatomite, carbon, pigments, mineral 
fillers, etc. While a series of fractions may be 
obtained to give complete distribution, a 0 to 
5 micron or a 0 to 3 micron separation in it- 
self furnishes a convenient and rapid check 
on mill operation and standard of quality. A 
complete technical discussion is contained in 
bulletin No. 2055 MA and reprint from Jour. 
American Ceramic Society, Vol. 20, pp. 167-74 
(1937). 


A Magnetic Gas Valve 


An apparatus called a magnetic gas valve 
is being offered by Julien P. Friez & Sons, 
Inc., Baltimore, Md. For domestic and in- 
dustrial gas burning boilers, furnaces or 
stoves and for domestic automatic heating, 
these gas valves are especially designed to 
operate as low as 6 volts. The entire electri- 
cal mechanism and moving parts can be re- 








moved from the valve without removal of the 
valve from the pipe line. When the pilot cir- 
cuit to the valve is closed the electro-magnet 
lifts the bleeder valve, releasing the pres- 
sure upon the disc, the incoming gas then 
lifting the floating disc to the top of the cham- 
ber. When the pilot circuit opens, the relay 
closes the small bleeder valve, the pressure 
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in the chamber above the disc builds up to 
line pressure and the disc is then forced down 
on its seat. 

Valve body is bronze, disc is aluminum and 
the valve seats are leather. The externa! 
parts are cadmium plated and internal parts 
are electrically tinned to guard against cor- 
rosion. Available for either 110 or 220 volts 
a.c., current consumption being 6 watts. 


A Reversible Hand-Guard 


A reversible hand-guard, designated as 


“Safeguard No. 12226”, which may be worn 
on either hand, has just been placed on the 
market by the Industrial Gloves Co., 702 
Soulevard, 


Garfield Danville, Ill. This 





hand-guard, which is 7% in. long, is made 
of high-quality chrome leather, and is steel 
stitched to prevent ripping. The illustration 
shows the hand-guard over the workman’s 
bare hand, but it may be used in conjunction 
with a glove of cotton or leather. Where 
gloves are not used, the manufacturer recom- 
mends the use of a detachable thumb or 
Safeguard No. 12197. 

This type of guard has a variety of uses, 
such as in the handling of metal sheets, bars, 
stampings and other rough and jagged ma- 
terials. It is also being satisfactorily used 
in minimizing the sliver hazard in the han- 
dling of lumber. Besides chrome leather, the 
guard is made in steel-reinforced leather, wool 
felt for oily jobs, rubber, asbestos and cotton 
webbing. Descriptive literature will be fur- 
nished by the manufacturer on request. 


New Hack Saw Container 


A new method of packaging hack saws has 
been introduced by Clemson Bros., Inc., and 
Victor Saw Works, Inc., manufacturers of 
“Star” and “Victor” Blades, Middletown, N. Y. 
This is the first progressive step in the boxing 
of blades since the start of the industry, as 
hitherto all makes have been packaged in con- 
ventional cardboard boxes of varying styles. 

The new containers for ‘“‘Star’’ and “Victor” 
blades are metal boxes with a double hinge 
lid and a double grip-lock to insure easy 
opening and tight closing. They are strong 
but light in weight and take up less space 
than cardboard boxes. These attractive 
metal boxes have many advantages both for 
dealers and users. For dealers they present 
a more attractive piece of merchandise, fur- 
nish a container that can always be wiped 
clean, take less room on the shelves, elimi- 
nate transfer of blades from damaged boxes 
and avoid resulting confusion in stock. For 
users they present a more convenient pack- 
age, one not liable to abuse or damage, as- 
sure perfect condition of blades and the boxes 
have a wide variety of further uses when 
empty. 


Furnace Table 


Combining simplicity and modern design, 
the new furnace table of the American Gas 
Furnace Co., Elizabeth, N. J., has an unusu- 
ally wide range of usefulness. It is es- 
pecially suited for the laboratory, small shop 
or vocational school. 

The forge has a depth of 4 in. and entrance 
3 in. wide by 2% in. high which is closed 


by an insulated swing type door. A similar 





opening (with removable plug) at the rear 
permits inserting long rods, etc., for heat- 
ing at some mid point for bending or other- 
wise shaping. 

A heat-resisting alloy hearth converts it 
to an open furnace for hardening, annealing, 
normalizing, etc. A raw gas burner is lo- 
cated between the regular burners for the 
dual purpose of atmosphere control and to 
act as a pilot light. 

The pot furnace is suitable for soft metal 
melting, lead hardening, cyaniding, or other 
salt bath heat treating and for this purpose 
is equipped with a pressed steel pot 4 in. 
inside diameter by 8 in. deep. 

Aluminum melting is becoming increasingly 
popular in school shops. For this work the 
cast iron pot is placed entirely inside the 
furnace and a refractory cover with band and 
bail closes the top. The pot is 4% in. in 
diameter at the top by 7 in. deep. 





The steel table is 2 ft. wide by 4 ft, lon 
and has a shelf conveniently located at th 
bottom for tongs, etc. A small blower with 
universal motor is supplied as an _ integr: 
part of this unit or, if so desired, it can | 
furnished with a 3500 r. p. m. motor f{ 
either a. c. or d. c. current. 


Solid Steel Slab 
Hydraulic Valve 


The C. B. Hunt & Co., Salem, Ohio, ha 
added to its line of valves a new hydraul 
valve, in two types, for 1000 Ibs. workir 
pressure and 2000 lbs. working pressure. T! 
valve housing is machined from a solid ste 
slab. It is made in 2-way, 3-way and 4-wa) 
The 3-way and 4-way valves have only two i1 
ternal parts for valving action, which operat 
to completely eliminate metal-to-metal wea: 
Sizes from % to 1% in. are available. 

This new unit is designed so that pipin 
connections may be made either above or be 
low. For inspection, piping connection nee 
not be disturbed. Entire valving assemb! 
and cylinder or leverage can be removed an 
replaced in a few minutes. Valves are tested 
for any extremes possible for their workin; 
pressure ratings. 
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Sand Blast Gun Has 
Flat-Mouthed Orifice 


A new sand blast gun is now being manu- 
factured by Michiana Products Corp., Michi- 
van City, Ind., which incorporates features of 
design and pririciple said to provide better 
surfaces for painting and finishing wood and 
steel in much less time and without injury to 
the surfaces of the materials. Exclusive license 
agreement for the manufacture and sale of this 
gun has been made with Frederick W. Schultz, 
superintendent of the shop of the A. T. and 
Santa Fe R. R., Wichita, who is the inventor. 


Pe Fr 





he gun has been employed for cleaning wood 
rigerator and steel-sheathed cars preparatory 
refinishing, for several years, and is con- 
ted to any 80 to 100-lb. air line. 
This gun has a chamber in which the sand 
ets a baffle which sets up a whirling motion 
icing the sand particles and increasing the 
ber of cutting edges. Sand is delivered 
er pressure through a flattened orifice fit- 
with abrasive-resistant alloy steel lips. 
result is a flat stream of sand expelled 
uniform pressure. It is claimed that this 
n permits the use of lower cost sand- 
ves grime, grease, and old finishes faster, 
reduces buckling to a minimum on light 
rials without cutting or pitting the sur- 


1strument for Telemetering 
: ectrical Units 


lectrical units—such as, volts, amperes, 
ts—are accurately measured and _trans- 
ed to a remote point by means of Bristol’s 
etameter.’’ New features included in the 
gn of these instruments have made it prac- 
to apply this system of telemetering to 
trical measurements, using standard meas- 
g elements. They have now been adapted 
leasuring and telemetering electrical meas- 
ents of all magnitudes—from small milli- 
iges up to the totalized power output of 
er plants. 
he principle involved has been used for a 
nber of years by The Bristol Co., Water- 
y, Conn., in transmitting readings of pres- 
*, temperature, flow, mechanical motion, 
from a transmitter at the point of meas- 
lent. to a receiver, which is a recording 
indicating instrument, at some distance 
i_y—a few feet or many miles. A cam, driven 
a-constant-speed motor gives the electrical 
pulses required to operate the system. This 
vice is designed so that, as it periodically en- 
ges and releases the pointer arm of the 
asuring element, no strain is placed on the 
ement, 


Molybdenum Wire, Rod 
and Sheet 


Molybdenum, widely used for parts of elec- 

nic tubes and lamps, has been announced by 

e Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., in the forms of round wire 
nd rod, and in sheets. The wires and rods 
re from 0.001 in, to % in. in diameter. The 
heets are up to several inches in width and 
irom 2% to 30 thousandths inch thick. This 
roduct is unique in its resistance to high tem- 
peratures, at the same time being workable 
with relative ease. 

When used as heater winding on hydrogen 
furnaces it is entirely unattacked by the hy- 
drogen, and its life is much longer than that 
of any other available material. It does not 
amalgamate with mercury to any great extent, 
making it valuable for use in mercury switches 
and in laboratory applications. It may also be 
used for sealing through the walls of glass 
vessels made of certain grades of hard glass. 
_ Ductile molybdenum in sheet form is useful 
lor “boats,” or long boxes for treating material 
in high temperatare hydrogen furnaces. 
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HE George J. Hagan Company of and hanging walls. Armstrong Cork 
Pittsburgh is one of many prom- Products Company, Building 
inent furnace builders who use Arm- Materials Division, 982 Con- 
strong’s Insulating Fire Brick. In cord Street, Lancaster, Pa. 
heated equipment of steel plants and 
other industrial plants throughout sy 
the country, these brick have proved Important Features 
their ability to effect substantial fuel 1. Ample insulating value 
savings and help in obtaining more | 2. High crushing strength 
efficient temperature control. 3. Accurate citing — 
. 4. High spalling resistance 
Armstrong’s Brick are light in weight 5. High salvage value | 
with exceptionally low heat capacity. 6. Complete line for wide tempera- | 
Their use permits thinner furnace walls | 








ture range 


~ 


. Ability to withstand handling in 
and consequent larger hearth area. shipping and installing 
They are available in five sizes for a | 8. Special shapes of all types and | 

: f ’ . sizes 

wide range ° temperatures Arm S. Wate cot an 
strong will gladly furnish complete 10. Low heat storage and quicker 
specifications outlining the standards heating 
for the different physical character- 11. Laying cements with same phys- 
oe i hee : ical characteristics as brick 
istics with permissible tolerances. Write 12. Complete line of refractory facing 
today for print showing Armstrong’s cements 








105 Flat Arch Construction for roofs — , sition 





Armstrong’s 
HIGH TEMPERATURE INSULATION 


INSULATING FIRE BRICK - HIGH TEMPERATURE BLOCK 
PLASTIC CEMENTS - DIATOMACEOUS EARTHS 
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1. ORE CONCENTRATION —crashing, Grinding & Plant Han- 


dling (1a), Gravity Concentration (16), Flotation (1c), Magnetic Separa- 
tion (1d), Amalgamation, Cyanidation & Leaching (1e). 


2 ; 0 RE RED U C T | 0 N — Non-Ferrous (2a), Ferrous (2b). 
3. MELTING, 


(3a), Ferrous (3b). 


REFINING AND CASTING— Non-Ferrous 


4. WORK ING — Rolling (4a), Forging & Extruding (4b), Cold Work- 
ing, including Shearing, Punching, Drawing & Stamping (4c), Machining 
(4d). 


fi HEAT TREATMENT — Annealing (5a), Hardening, Quenching 


& Drawing (5b), Aging (5c), Malleableizing (5d), Carburizing (5e), 
Nitriding (5f). 


6. FURNACES, REFRACTORIES AND FUELS 


1 . J0 IN ING— Soldering & Brazing (7a), Welding & Cutting (76), 
Riveting (7c). 


8. FINISHING —Pickling (8a), Cleaning, including Sand Blasting 
(8b), Polishing & Grinding (8c), Electroplating (8d), Metallic Coatings 
other than Electroplating (8e), Non-Metallic Coatings (8f). 


9. TESTING— Inspection & Defects, including X-Ray Inspection (9a), 
Physical & Mechanical Testing (9b), Fatigue Testing (9c), Magnetic Test- 
ing (9d), Spectrography (9e). 


10. METALLOGRAPHY 

11. PROPERTIES —Non-Ferrous (114), Ferrous (116). 
12. EFFECT OF TEMPERATURE 

13. CORROSION AND WEAR 


14. APPLICATION—Non-Ferrous (14a), Ferrous (146). 


13. GENERAL —Economic (15a), Historical (156). 
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Gold Ore from the A-X Syndicate, Yellowknife River, Great 
Slave Lake, N. W. T. W. B. Timm et AL. Can. Dept. Mines, 
Mines & Geol. Branch Rept. No. 774, 1937, pp. 47-52. The ore, 
containing Au 2.434 and Ag 0.57 oz./ton, was readily cyanided 
with high recoveries and low reagent consumption. Removal of 
coarse Au on blankets prior to cyanidation gave 98-+-% recovery; 
an hydraulic classifier, 99+-%. Gold-silver Lead-zinc Ore from 
Ymir Dundee Mine at Ymir, British Columbia. J/id., pp. 53- 
59. The ore, assaying Au 0.23 and Ag 2.45 oz./ton, Pb 4.42, 
Zn 4.35, Fe 10.32, and § 11.44%, should be ground in H.O with 
added CaO and ZnSO,, the discharge floated to give a Pb con- 
centrate with coarse Au trapped in the cell, tailing classified, over- 
size reground, overflow thickened and its overflow to waste and 
underflow, after filtering, repulped in CaO, aerated 8 hrs., and 
cyanided for 24 hrs. Gold Ore from the Hedlund Property of 
the Erie Canadian Mines, Limited, Matachewan District, North- 
ern Ontario. Ibid., pp. 69-79. Cyanidation followed by flota- 
tion or tabling of the cyanide tailing and regrinding and cyanida- 
tion of the concentrate gave good results on an ore assaying Au 
0.17 and Ag 0.05 oz./ton, Fe 6.63, and S 2.95%. Lead Ore from 
Crown King Mine, Summerville Township, Victoria County, 
Ontario. I[bid., pp. 87-89. The ore, analyzing Pb 2.85 and Fe 
3.31%, Cu nil, responds readily to jigging, tabling, or flotation to 
give an 80% Pb concentrate. Jigging coarse sizes, tabling inter- 
mediate, and floating slimes is recommended. Arsenical Gold 
Ore from the Flin Flon Mining Syndicate, Flinflon, Manitoba. 
Ibid., pp. 90-96. The ore assayed Au 0.625 and Ag 0.88 oz./ton, 
Zn 4.10, As 22.65, Cu 0.40, Fe 22.35, and S 13.45%. Au is not 
readily recovered by cyanidation. Flotation recovers 97.6% in a 
concentrate that can be roasted to a high-grade product low in As. 
Raw ore can be roasted to a low-As calcine. Roasting and smelting 
is recommended. AHE (1) 


Economics of Small Milling Plants. W. L. ZEIGLER (Hecla 
Mining Co.) Mining Congr., ]., Vol. 23, Oct. 1937, pp. 38-42. 
Simple flotation concentration is possible, under average condi- 
tions at 100 to 200 tons daily capacity, at a cost of about $0.75 
per ton of ore treated. Single product flotation plants of this 
capacity can be built for $300 to $600 per ton of rating, exclusive 
of power and water-supply developments. Most small mills employ 
single-stage crushing and grinding. Ball mills are widely used. 
Gravity stamps are still used in plants where the ore contains 
free Au, and they are probably the best amalgamation machines in 
use. Proper classification in connection with the ball mills is 
essential for efficient grinding. The article describes many typical 
Western flotation mills and cyanidation plants, and lists the cost 
and capacity of many small mills. BHS (1) 


An Application of Corduroy. JOHN P. MorGAN. Chem. Eng. 
Mining Rev., Vol. 29, Aug. 20, 1937, pp. 405-406. Corduroy 
strakes are replacing amalgamating plates, particularly where direct 
amalgamation is impeded by some refractory surface condition of 
the Au by “sickening” constituents in the ore or in the mill solu- 
tions. Operations at the Lyndhurst field. N.S.W. of the Sulfide 
Gold (Junction Reefs) Ltd. are described. The flowsheet is 
shown. Advantages of straking over amalgamating are claimed 
to be: greater recovery of Au values with lower Hg consumption; 
avoidance of amalgam accumulation in plant machinery and subse- 
quent locking-up of Au; coated values not recoverable by amalga- 
mation or cyanidation would be extracted from the concentrate by 
smelting. WHB (1) 


Noranda Metallurgy Scores Achievement. W. B. Boces, J 
N. ANDERSON & W. L. STEVENS (Noranda Mines Ltd., Noranda, 
Que.) Eng. Mining J., Vol. 138, Sept. 1937, pp. 51-57. The 
smelter is treating over 3 times the tonnage originally prepared for. 
Improved reverberatory practice and gradual improvements eise- 
where in the plant are responsible. The plant layout, flowsheet 
and numerous tables of data are included WHB (1) 


Tennessee Copper Works Toward Maximum Economy. Eng. 
Mining J., Vol. 138, Oct. 1937, pp. 40-42. From the massive sul- 
fide ores, Cu, S, and the long-wasted Zn and Fe are recovered as 
commercial products. Also considerable slag is sold. Only 1 
blast furnace is now in use. The flowsheet is given for the treat- 
ment of the Burra Burra and Eureka ores. WHB (1) 
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JOHN ATTWOOD, SECTION EDITOR 


la. Crushing, Grinding 
& Plant Handling 


Underground Efficiency at the Zeibright Gold Mine—Some 
Recent Developments and Practices. R. O. CAmozzi. Eng, 
Mining J., Vol. 138, Nov. 1937, pp. 47-50. WHB (la) 


ib. Gravity Concentration 


The Law of Motion of Particles in a Fluid. R. T. HANCOCK. 
Trans. Inst. Mining Engrs., Vol. 94, Oct. 1937, pp. 114-121. 
Equations and discussion of interest in free and hindered settling 
are presented. AHE (1b) 


ic. Flotation 


Bulk Flotation—Recent Developments at the Eustis Mine of 
the Consolidated Copper & Sulfur Company. Frep W. SNow 
& H. F. BROWNBILL. Can. Mining J., Vol. 58, Aug. 1937, pp. 
417-418. Descriptive. Twenty Fagergren and 6 Thompson unit 
flotation cells are used. The Cu-Fe ore, after crushing and classi- 
fying goes through a conditioning tank and thence to the flotation 
cells. The bulk concentrates go to a Dorr Cu conditioner tank 
and the concentrates from the last 4 cells are pumped back to the 
conditioner tank to reenter the circuit. From the Cu conditioner 
tank the conditioned pulp passes to 4 Fagergren cells, the concen- 
trates from which are sent to 2 Thompson cells, which act as 
cleaners and produce the final concentrate. A  flowsheet is 
included. WHB (ic) 

Gold- and Silver-bearing Lead-zinc Ore from the Mamie and 
Silver Creek Groups, Hudson Bay Mountain. W. B. Timm 
ET AL. Can. Dept. Mines, Mines & Geol. Branch Rept. No. 771 
1937, pp. 162-169. Selective flotation of Mamie ore, Au 1.29 and 
Ag 5.71 0oz./ton, Cu 1.40, Zn 24.1, and As 11.35%, gave 75-85% 
Au recovery in a high-grade concentrate contaminated with Zn 
and As. This is a direct smelting ore. If concentrated, grind 
with CaO and ZnSO,, float a Cu concentrate, reactivate and float 
Zn. AHE (ic) 


id. Magnetic Separation 


Process of Magnetic Separation. Steel, Vol. 101, Sept. 13, 
1937, pp. 65-66, 68. Describes applications and types of magnetic 
separators. MS (1d) 


le. Amalgamation, Cyani- 
dation & Leaching 


The Siscoe Gold Mine: A Review. C. O. STEE, O. L. BAck- 
MAN, L. T. Postie, L. E. DJINGHENZIAN & E. A. BLOMQUIST. 
Trans. Can. Inst. Mining Met., Vol. 40 (in Can. Mining Met. Bull. 
No. 306, Oct.), 1937, pp. 593-613. Reduction of Siscoe ore is 
carried out in 3 stages: (1) sorting on picking belts, (2) amalga- 
mation, and (3) cyanidation. Details of each and of grinding and 
classification are discussed. Mill heads av. $17.519; $17.083 
(97.51%) is recovered, of which 63.43% is by amalgamation of 
cone concentrates, 10.06% by amalgamation of blanket concen- 
trates, 19.94% by cyanidation in the grinding circuit, and 4.08% 
by cyanidation in the treatment plant. Costs are $0.985/ton of 
ore. AHE (le) 

Converting the Nickel Content of Different German Nickel 
Ores and Minerals into a Water Soluble Form (Untersuchungen 
iiber die Ueberfiihrung des Nickelinhaltes verschiedener 
deutscher Nickelerze und- mineralien in wasserlésliche Form) V. 
TAFEL & G. LAMPE. Metallwirtschaft, Vol. 16, Oct. 8, 1937, pp. 
1038-1041. Research. By treating various Ni-containing ores 
with SO; in conjunction with NaCl it was possible to convert a 
large part of the Ni content into a water soluble compound. 

GA (le) 

Copper Materials in Cyanidation Circuits. Chem. Eng. Mining 
Rev., Vol. 29, Aug. 1937, pp. 407-412. The general effect is an 
increase in cyanide consumption. Extracts are given of reports of 
tests on some ore dressing investigations conducted by the Council 
for Scientific & Industrial Research in conjunction with the Kal- 
goorlie School of Mines. WHB (le) 
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Reverberatory Smelting of Rich Gold Residues in Great Brit- 
ain. C. C. Downie (Glasgow, Scotland) Eng. Mining J., Vol. 
138. Nov. 1937, pp. 43-46. Most of the Au and Pt is absorbed 
by Pb in a simple plant and process for which the flowsheet and 
a section of the furnace for producing white metal from the 
Pb skimming are shown. WHB (2) 


Smelting Ores in the Electric Furnace. 
voN BERNEWITZ. U. S. Bur. Mines, Information Circ., No. 6955, 
Oct. 1937, 32 pp. In 1914, after an extensive study, Lyon and 
Keeney concluded that except for Fe ores, Al and ferroaolloys, 
electric smelting was in an experimental stage and offered no im- 
mediate advantages. Dean and von Bernewitz survey the sub- 
quent technical and economic changes affecting Zn, Cu, Pb, and 
yritic Au and Ag containing minor amounts of Cu, Pb, and/or 
n. No conditions have arisen to increase the applicability of the 
‘ctric furnace to Pb smelting. NNo methods have been worked 
it for smelting pyritic Au and Ag. Electric heat must be very 
eap to compete with combustion of solid fuels in Zn smelting. 
No type of electrothermic smelting of Zn lends itself readily to 

ecious metal recovery. Milling improvements make it generally 

necessary to consider complex Zn ores. The present status of 
elting Fe, Mn, Cr and Sn by electricity is considered. In- 
mation from makers of electric furnaces is summarized. 

AHE (2a) 

Sintering Tests on Primary Flotation Concentrates from the 

attie Gold Mines, Limited, Duparquet Township, Quebec. 

S. PARSONS ET AL. Can. Dept. Mines & Resources, Bur. 

‘imes, Rept. No. 776, 1937, pp. 125-127. Assay:—S 26 and As 

5%. SiOz must be added to give a strong sinter. Low-As 

ter can be made from SiO:-free mixtures; lower S can be ob- 

ned in a high-SiO. than in a low-SiO. mixture and by an 
yunt greater than the dilution, probably due to opening of the 
rge and the resulting improved air penetration. SiO. had no 
ct on As. The high-SiO. mixtures sintered faster. Moisture 
ist be carefully controlled in both SiO. and SiO.-free mixtures; 
too low, dead spots occur, if too high, ‘pelletizing’ takes place 
fore proper mixing. Satisfactory sinter, then, requires 70 parts 
ncentrate, 10 parts returns, and 20 parts SiO2, to which 12 parts 

1.0 (of weight of dry charge) is added. AHE (2a) 

The Vacuum Reduction of Manganese Oxides with Solid 
Carbon (Ueber die Reduktion der Manganoxyde mit festem 
Kohlenstoff im Va'-uum) W. BAUKLOH & O. ZIEBEL. Z. anorg. 
‘leem. Chem., Vol. 233, Aug. 27, 1937, pp. 424-428. Experi- 

ental. MnO. with C in vacuum dissociates into Mn;O, which 
iay be reduced to MnO without difficulty at 700°-900° C. It was 
lificult to reduce pure MnO to metallic Mn below 1100° C. and 
the Mn formed was almost completely volatilized. By using a re- 
duction mixture containing 50% Fe to alloy with the Mn pro- 
luced, it was possible to carry out the reduction at 800° to 1000° 
C., the reaction at the latter temperature being 90% complete 
after 10 hrs. Even in this method much of the Mn dissolved in 
the Fe may be lost by vaporization. HFK (2a) 

Flash Roasting and Its Application—A Review. F. R. MILLI- 
KEN (General Engineering Co.) Mining and Met., Vol. 18, June 
1937, pp. 279-282. Describes flash roasting installations at the 
Canada Power and Paper Corp., Consolidated Mining and Smelt- 
ing Co. and Peru Mining Co., used respectively for pyrite burning 
to produce SO. to produce leachable calcine from 7n concentrate 
and to roast Pb-free Zn concentrates. Gives cost data. Suggests 
further research. VSP (2a) 

The Source of Copper in Aluminum (Ueber die Herkunft 
des Kupfers im Huttenaluminium) A. BRENNER & F. WECHTEL 
(Kraftwerke A.G., Austria) Metallwirtschaft, Vol. 16, Oct. 1, 
1937, pp. 1009-1010. Research. The Cu content of raw materials 
involved in the production of Al were determined. Cu in the cell 
feed rather than in the graphite electrodes, fluxing agent or Fe in 
contact with the Al is responsible for the Cu content of the All, 
which may vary from a few thousands to hundredths of a per cent. 

GA (2a) 


Non-Ferrous 
R. S. DEAN & M. W. 
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EMERY, SECTION EDITOR 


Mechanism of Oxidation of Carbon Monoxide by MnO, V. 
Kinetics of Carbon Monoxide Oxidation on MnO, at Pressures 
Exceeding 30 mm. Hg (Ueber den Mechanismus der Oxydation 
von Kohlenmonoxyd an MnO, V. Kinetik der Kohlenmonoxyd- 
oxydation an MnO, bei Drucken iiber 30 mm. Hg) S. ELowrrz 
& S. RoGinsKy (Inst. Chem. Physics, Leningrad) Acta Physico- 
chim. URSS, Vol. 7, No. 2, 1937, pp. 295-310. Im German. 
Original research. The reaction kinetics of a mixture of CO + 
1/, O: in the presence of MnO, at low temperatures and at 30-500 
mm. Hg follows the equation of activated CO adsorption on 
MnO: . EF (2a) 


Occurrence and Treatment of Mercury Ore at Small Mines. 
M. W. von BerNewiTz. U. S. Bur. Mines, Information Circ., 
No. 6966, Oct. 1937, 40 pp. An extensive review of Hg occur- 
rences, mining methods, treatment (sorting, retorting, pipe re- 
torts, D retorts, rotary furnaces, bottling, effect of S and losses), 
concentration, production, marketing, and poisoning. AHE (2a) 


2b. Ferrous 


Investigation of the Blast Furnace Process in Large Furnaces. 
M. PAviov (Leningrad Ind. Inst.) Stal, Vol. 6, Nov. 1936, pp. 
1-14. In Russian. Plant research. Discusses claims that large 
furnaces are impractical because of a cool inactive zone near the 
center of the furnace at tuyere level. No such inactive zone was 
found in the new Magnitogorsk furnaces with a hearth diameter of 
7.62 m., the temperature at the center being about 1400° C. 
Larger furnaces are considered practical if the blast volume is in- 
creased proportionally with the hearth area. HWR (2b) 


Determination of Blast Furnace Dimensions (Détermination 
des Dimensions des Hauts-fournaux) M. A. PAvLov. Rev. Met., 
Vol. 34, June 1937, pp. 383-396; July 1937, pp. 423-428. De- 
velopment of the blast furnace lines as used in various parts of the 
world is presented. The ratio between the height and belly 
diameter was practically established at 4, although some are in 
favor of 3.5. The ratio between belly and hearth diameter has 
decreased until 1.1 is almost universal. Top-belly ratio has de- 
creased to 0.62. The variations in these ratios resulted in a sharp 
drop in the relation between the volume and capacity of furnaces 
and a better distribution of the materials. See also Metals and 
Alloys, Vol. 8, Oct. 1937, p. MA 606L/9. JDG (2b) 


Getting Capacity Production from a Blast Furnace. I. AsTAK- 
HOV & L. Levin. Teoria i Pract. Met., No. 5, 1937, pp. 3-6. In 
Russian. One of the blast furnaces in a Russian steel plant oper- 
ated at capacity for an entire month. A careful analysis of the 
production factors involved failed to associate the success with any 
changes in burdening or operating practice, except the increase of 
the tuyeres diam. to 200 mm. The mechanical efficiency around 
the plant was improved during this period. (2b) 


West 
Practical 


Gas Cleaning Problems. PETER A ABERNATHY. /. 
Scot. Iron Steel Inst., Vol. 44, Dec. 1936, pp. 39-52 
description. The new Elga electrostatic gas cleaning plant in- 
stalled at the Clyde Iron Works is described in detail. If coal is 
used in a blast furnace, the gas is treated for the recovery of tar 
and NH;. The Gillespie type by-product plant is inadequate for 
dust removal when using coke in the Scotch blast furnace. 


FGN (2b) 


Critical Speed of Gases and Diameter of Suspended Dust 
Particles in a Vertically Ascending Gas Stream. E. DANICHEK. 
Teoria i Pract. Met., No. 5, 1937, pp. 77-82. In Russian. Mathe- 
matical treatment of the behavior of dust particles in blast-furnace 
gases based on critical examination of published data. (2b) 


Study of Operation of Blast Furnace No. 3 of the Kuznetsk 
Plant. D. KHORUNOV & A. AFANAS’EV. Teoria i Pract. Met., 
No. 5, 1937, pp. 7-16. In Russian. Hearth conditions in an 
irregularly-running 1000 ton blast furnace were investigated in 


detail. (2b) 
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Inverse Segregation: A Review. N. B. VAUGHAN (British 
Non-Ferrous Metals Research Assoc.) J. Inst. Metals, Vol. 61, 
1937, Advance Copy No. 780, 23 pp. Up-to-date review. The 
nature of the phenomenon is described, and a selection is given 
from the published experimental data to illustrate the different 
factors that influence inverse segregation. These factors include: 
composition of the alloy, casting temperature, pouring speed, mold 
material and temperature, and the relative size of the ingot to 
mold. The numerous theories which have been advanced to ac- 
count for inverse segregation are summarized, and the main sup- 
porting evidence indicated. Principal theories are those of Smith 
(Le Chatelier’s law), Benedicks (Ludwig-Soret effect), Masing 
(undercooling), Kiihnel (contraction pressure of solidified shell), 
Bauer and Arndt (interdendritic flow) Masing and Haase (crys- 
tallization pressure), Genders (gas evolution), and Watson (den- 
dritic migration). No attempt is made to appraise the different 
theories. 83 references. JLG (3) 


Improved Core Making Practice. Vicror Srosiz. Metal 
Ind., London, Vol. 50, Apr. 9, 1937, pp. 437-438. Description of 
the author's new method of core making. The new system com- 
bines a long delivery pipe with a sand blowing machine. The 
innovation is for better use of pneumatic core-making machines 
which have internal mechanical means in the sand container for 
keeping bonded sand unpierced by air. This may be accomplished 
by changing the practice of clamping core-boxes to the machine 
and substituting delivery of the sand through a long, preferably 
flexible, delivery pipe, leading away from the machine so that a 
column of sand at high velocity can pass out from the end of the 
delivery pipe and be directed into all parts of the core box. 


RWB (3) 


G. &. GSase; 6ecrTive. Bwiton 


Mixing of Molding Sands (Ueber das Mischen von Form- 
sanden) H. UHLITZSCH. Gjiesserei, Vol. 24, Oct. 22, 1937, pp. 
537-543. Classification of molding sand according to grain size 
in 5 groups (> 0.3 mm., 0.3-0.2 mm., 0.2-0.1 mm., 0.1-0.06 mm., 
< 0.06 mm.), and to loam content in 3 groups (meager up to 
8%, medium-rich 8-18%, rich over 18%) is outlined, and test- 
ing methods described. The practical behavior of several mixtures 
with regard to gas permeability, temperature rise due to liquid 
metal, and strength, was investigated. Ha (3) 

Saving of Metal by Compound Casting (Metallersparnis durch 
Verbundguss) E. Knipp. Giesserei, Vol. 24, Sept. 24, 1937, pp 
485-487. Compound casting is called the casting together of dif- 
ferent metals into one single casting to permit the use of cheape: 
materials in the less severely used portions. Examples are shown 
of bearing bushings of steel-red brass or steel-white metal-red 
brass, cast Fe-brass for housings and steel brass for spindles. 

Ha (3) 

An ABC of Die-casting. A.C. Street. Metal Ind., Londo) 
Vol. 50, Apr. 9, 1937, p. 438. The selection of steels for dic 
is discussed. Steels must be uniform and of good quality, hig 
S and P are to be avoided, and unalloyed steels are not recon 
mended. Cr-V, W, and sometimes Co-Cr steels are preferre 
Special polishing is not advisable because the abrasive and solve: 
effect of the die-cast metal is sufficient to remove the polish aft 
comparatively few shots. RWB (2 

Sea Coal in the Foundry. R. W. MetTcaLr (U. S. Bureau 
Mines) Foundry, Vol. 65, Sept. 1937, pp. 58, 60. Practical d 
cussion of the various grades of sea coals and their uses in t 
facing of molds to obtain cleaner and smoother castings. 


VSP ( 





HYDRIDES 
AND METALS 








M ETALLIC hydrides are dissociated on 
heating above 300°C and give off 
large volumes of nascent hydrogen. 
They are recommended as the source of 
a supply of 100% pure hydrogen. 
Metallic hydrides offer new possibilities 
in the production of alloys due to the liber- 


ation and protective effect of nascent hy- 
drogen during the alloying process. 

Metallic hydrides are safer to handle 
than fine powdered metals in degassed 
state. 

The hydrides on degassing supply pure 
metals either in the form of very fine 
powders or sintered ingots. 





“HYDRIMET” PRODUCTS 





Titanium Hydride Powder 100-300 mesh 
Zirconium Hydride Powder 100-300 mesh 
Titanium Metal Powder 100-300 mesh 
Zirconium Metal Powder 100-300 mesh 
Thorium Metal Powder 100-300 mesh 
Copper-Titanium Alloys 

1) Ti—30% 

2) Ti—60% 


Ingots 
Powder 100-200 mesh 





Uranium Alloys Powder 
Nickel-Titanium 

Alloys Ti—15% to 60% Ingots 
Copper-Zirconium Alloy, Zirconium—13% 
Until further notice, ‘‘Hydrimet’’ Copper-Zirconium Master Alloy will be supplied 
by P. R. Mallory & Co. Inc., of Indianapolis, Ind., who will produce this alloy 
under our process (patent applied for). Enquiries should be forwarded direct 


to that Company. 


Patents issued and pending in the U.S.A. and Foreign Countries 


RT RN EN TELL EL EE A LE LT TT EE 
METAL HYDRIDES INC. 


BOX 816, CLIFTON, MASSACHUSETTS 
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Casting Tubes and Wire Rods. Meal Ind., London, Vol. 50, 
Apr. 16, 1937, pp. 455-456. Describes process for direct casting 
of semi-manufactured products as outlined in British patent No. 
461,471 by John J. White. Shows sketch of casting apparatus 
for the continuous production of wire rods and tubes and a sec- 
tional elevation through a portion of the molten metal container. 

RWB (3) 

Some Problems Involving the Accuracy of Machine-moulded 
Castings. A. H. Squire (J. Stone & Co.) Metal Ind., London, 
Vol. 50, Apr. 16, 1937, pp 483-484. General description dealing 
with the mounting of patterns, molding machine adjustments and 
regular examination of boxes for elimination of trouble. Several 
standards are proposed. RWB (3) 


Draw-casting Metal Rods and Tubes (Continuous Production 
Direct from Molten Metal) Meal Ind., London, Vol. 51, Aug. 6, 
1937, pp. 133-134. Detailed description of the Eldred Process as 
covered by U. S. Pat. 2,048,734. A sideview, section of the die 
and chilling chamber and sectional elevation of the die and man- 
lrel for draw casting tube are shown. RWB (3) 


Metallurgical Evolution of the Foundry (L’Evolution Métal- 
lurgique de la Fonderie) A. Portevin. Bull. l’Assoc. Tech. 
Fonderie, Vol. 11, No. 2, Feb. 1937, pp. 58-65. A review of 
metallurgical processes in the foundry industry within the last 25 


vears. WHS (3) 


International Foundry Congress at Paris (Congrés international 
de fonderie) P. BAstTiEN. Tech. Moderne, Vol. 29, Sept. 15, 
1937, pp. 616-618. Brief review. Short summaries are given of 
papers presented on the preparation of molds, solidification of alloy 
ngots, physical, chemical, and other test methods, and organization 
of work. JZB (3) 


Factors Affecting the Ramming Density of Sand. J. DEARDEN. 
undry Trade ]., Vol. 56, June 3, 1937, pp. 439, 442. Practical. 
ffects of composition, of density on the properties of sand, and 
ramming method on strength, etc., are discussed. AIK (3) 


American Sand Testing Technique. EARL WoopLiFF. Foun- 
y Trade J., Vol. 57, July 29, 1937, pp. 79, 80 and 85. Mois- 
re control, permeability, strength test, fineness and sintering tests 
discussed. AIK (3) 
German Iron Founders’ Association. Foundry Trade J., Vol. 
, June 10, 1937, pp. 459-462. Contents of important papers pre- 
ited at the Association’s recent meeting are summarized. 
AIK (3) 
Drum Dryer for Foundries (Trommeltrockner fiir Giessereien) 
LIEBETANZ. Giesserei, Vol. 24, Oct. 22, 1937, p. 54. A 
tating gas-heated drum for drying foundry sand is described. 
Ha (3) 
Plywood Used in Patternmaking. Foundry, Vol. 65, Sept. 
37, p. 51. Practical discussion of the use of plywood in pat- 
nmaking by the Atlas Foundry & Machine Co. VSP (3) 


Open New Experimental Foundry. Foundry, Vol. 65, Aug. 
37, pp. 34, 71. Describes the new experimental foundry of the 
ttelle Memorial Institute, Columbus, Ohio. VSP (3) 


3a. Neon-Ferrous 


A Study of Gases in Aluminum by a Complex Method. I. F 
KOLOBNEV. Tsvetnye Metal., No. 6, July 1936, pp. 115-124 


| 


1 Russian. Original research. Gases obtained by hot extraction 
rom cast Al samples (Tsvetnye Metal., 1936, No. 5, 110-120) 
were analyzed for COs, He, CO, CHs and Ne. (1) Hz is the pre- 
iominating gas in all melts made in air, CO., HxO, Ne and A 
itmospheres and in a vacuum. The percentage of constituents in 
the various mixtures varied as follows: He, 63 to 89: CO, 0 to 12; 
No, 0 to 14; CHy, 10 to 31 volume per cent of total gases. No 
CO, was found. Greater amounts of gases were found in melts 
made under H2O, air and CO, atmospheres. (2) The amount of 
H. in the melts prepared in H2 atmosphere was not higher than 
in melts made under other gas atmospheres. (3) The composition 
f gases extracted by hot method does not vary to any great extent 
with the use of various gas atmospheres. Apparently H: pene- 
trates the molten metal as a result of the reaction of water vapor 
with oxide film on Al. (4) In melting in H:O atm., carbides 
and hydrides of Al are partially decomposed. Because of large 
quantity of H: the samples melted in HzO atm. were very porous. 
In these samples the amount of AlsO; was 0.105%. at 670° C., 
0.122% at 870° C.; the amount of AIN was 0.043 and 0.038, 
and of AlC; 0.068 and 0.022% at corresponding melting tempera- 
tures. The formation of nitride of Al was established by analysis. 
Samples melted under N: or A atmospheres showed that the 
nitride content increased from 0.046% in samples melted at 670 
to 0.07% at 870° C. Al nitride is gray and melts at 2200° C. at 
4 atm. pressure. It decomposes in acids, alkali and in water with 
the formation of ammonia. In solid metal it is located in inter- 
granular spaces. (5) At high temperatures CO, reacts with Al 
to form Al,O; and ALC;. The AlC; content was 0.160% in 
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LECTROMELT 
FURNACES 


for 


» | MELTING - REFINING - SMELTING 


Alloy and Carbon steels 

Gray and Malleable irons 

Copper and Nickel and Alloys 

Ferro-alloys, Carbide, and Special products. 

4 Furnaces available in top-charge type with quick 
raise and swing roof—also in door charge types. 


RAPID - ECONOMICAL - RUGGED 


PITTSBURGH LECTROMELT 
> | FURNACE CORPORATION 


FOOT 32ND ST. PITTSBURGH, PA. 
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OPEN HEARTH FURNACE 





8 
7 
8 
pat Vulcan Iron Works, Wilkes-Barre, Pa. 
. INSULATED WITH 


SONITTEP INSULATION CEMENT 


SAVE:—10% to 30% of oil consumption 
INCREASE :—refractory life 5% to 15% 


mae GEORGE F. PETTINOS, Inc. 


Philadelphia, Pa. 


A cement for every purpose 
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HEROULT 
Electric 
FURNACES 


eis 

New type-1'4. Floor attached i ie 
to shell, tilts with furnace. ie 

SE them for efficient melting and refining of all kinds 

of ferrous materials by either basic or acid process— 
including alloy, tool and forging steels, iron and steel 
castings. Any capacity from '/) ton to 100 tons; removable 
roof, chute, machine or hand charging. 


AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 


Tikes Offices in the larger cities 
“py? United States Steel Products Co., New York, Export Distributors 


Columbia Steel Co., San Francisco, Pacific Coast Distributors 


UNITED STATES STEEL 


Magnefer is an infused 
dolomite refractory .. 
clinkered . . scientif- 
ically processed for 
maintaining the bottom 
and slag line of basic 
open hearth and basic 
electric steel furnaces. 
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samples melted in CO, atm. at 670°, and 0.196% in samples melted 
at 870° C. (6) In all cases the density of metal melted at 670° 
was 8 to 9% greater than of metal melted at 870°. All samples 
cast at 870° have coarse columnar structure with the exception 
of those melted in water vapor atm., which are very fine grained. 
A recommendation is made that Al should not be cast at tempera- 
tures above 730-750° C. Higher casting temperatures result in 
increased gas content. The charge should be dried at 200° C. 
before melting. 30 references. BND (3a) 

The Change in Volume During the Solidification of Mag- 
nesium (Die Volumenanderung bei der Erstarrung des Mag- 
nesiums) E. Petzer & F. SAUERWALD (Techn. Hochschule. Bres- 
lau) Metallwirtschaft, Vol. 16, Nov. 5, 1937, p. 1155. Research. 
The specific volume of pure Mg prior to freezing is 0.631, while 
after freezing it is 0.606, a volume change of 3.97% during 
freezing. GA (3a) 

Fluid Shrinkage in Bronze Castings. E. LONGDEN. Mera/ 
Ind., London, Vol. 51, Aug. 13, 1937, pp. 155-156. Discussion 
of pouring small castings of 89.25% Cu, 10.5% Sn, .25% P at 
1050° C. Concludes that if more attention were paid to the 
technique of gating non-ferrous castings, far sounder castings 
would be obtained at an economical price RWB (3a) 


3b. Ferrous 


Cc. Hw. BERTY, SECTION EDITOR 


Basic Open-hearth Slag Control. EARNSHAW Cook (Amer. 
Brake Shoe & Fdy. Co.) Trans. Am. Soc. Metals, Vol. 25, June 
1937, pp. 325-419; with discussion. Reports a great mass of 
data from production open-hearth heats bearing on the control of 
slag oxidation. A limited number of pertinent references are fully 
reviewed. Data are presented showing relations between slag 
oxidation (FeO conc. in slag) and residual C, chipping expense, 
rejection for pipe and rimming action. These data indicate th 
deoxidizing additions must be proportioned to FeO content of 
slag for maintaining chemical specification and good quality. T! 
wild or under-deoxidized heat and sluggish semi-killed heat ; 
not economically processed for purposes requiring rimmed ingo 
Describes the calculation of an Al addition schedule for vari 
states of oxidation to effect proper rimming action. Balanci 
deoxidizers to minimize chipping costs results in increased piping 
rejection. For rimmed or killed steels proper empirical adjustment 
of deoxidation practices to bath and slag oxidation is requir 
minimum slag oxidation consistent with necessary P elimination 
economical; deoxidation of killed steel over a wide range of ( 
not directly proportional to residual FeO. Data indicate a r 
tion between CaO:SiO, ratio and FeO in slag. Ore additions 
without effect, for with a slag of low SiO. maximum oxidatior 
reached without ore. Use of sand, acid Bessemer slag and red 
tion of the amount of stome used were investigated. Decreasing 
the stone 40% from normal in one of 3 furnaces showed by « 
parison with the other 2 an increased yield and production 
decreased fuel consumption, skulled heats, maintenance delay, 
oxidation and volume and cost of fluxes. Study of several 
cosity theories suggests that fluidity is a result and not a caus 
slag oxidation. Equations are given relating mol fraction of 
FeO slag to ratio of acid and basic oxides. FeO and Fe,O, «re 
assumed to have acid characteristics. Equilibrium constants for 
elimination of C, P and Mn are given. A simple method of cal- 
culating slag weights and analysis from exact knowledge of the 
charge is presented. This depends upon basic/acid ratio from the 
burden and a calculation involving the equilibrium constants for 
C, P and Mn. WLC (4b) 

The Magnetic Properties of a Series of Basic Open-hearth 
Slag Samples. B. A. RoGers & K. O. Stamm (U. S. Bur. Stand- 
ards) Trans. Am. Soc. Metals, Vol. 25, June 1937, pp. 420-434; 
with discussion. Original research. A series of pulverized slags 
taken at various times during the making of a single heat were 
separated by sieving and the various sizes further classified as to 
magnetic susceptibility. The most magnetic particles were found to 
contain metal. The magnetic susceptibility of the less magnetic 
fractions was found to increase, after heat treatment at about 600° 
C. Slag samples of low lime-silica ratio appear to contain a higher 
proportion of moderately magnetic material than slags of higher 
lime-silica ratio. In discussion it is suggested that the method may 
be used for determining lime-silica ratio of slags for control of the 
oxidizing power or for suitable concentration of slag for turn to 
the blast furnace. The latter use would depend upon the ability 
of the method to classify as to P content. WLC (3b) 

Iron Castings Must Be Perfect. F. J. FrepriksEN (Westing- 
house Elec. & Mfg. Co.) Foundry, Vol. 65, Aug. 1937, pp. 35, 84. 
Practical description of casting of a 2 Ib. cast Fe base for a new 
electric iron to replace drop forgings. Rigid requirements include: 
(1) Very close dimension tolerances; (2) Casting suitable for 
plating after grinding; (3) Iron to stand 20 ton pressure in 
assembly; (4) machinability; and (5) exceptionally smooth cast- 
ing ace. VSP (3b) 
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LIQUITOL 


For GREY IRON CASTINGS—STEEL CASTINGS—SPECIAL STEEL CASTINGS 


A material which is odorless, easy to apply creating an 
exothermic action which holds metal liquid for a longer period 


Reduces piping, increases yield. 


Guaranteed against metal contamination and carbon pick-up. 


SPEEDY MOISTURE TESTER 


The only instrument which will permit actual con- 
trol of sand moisture on system or at muller. 
Determinations can be made in thirty-five seconds 
by unskilled hands at a very low cost. 


References from constant 
products gladly submitted. Write for literature. 


THE ALPHA-LUX COMPANY, INC. 


| ee 
PLANTS: Philadelphia, Pa.—Cicero, IIl. 


users of all our 


New York City 











A Study of the Effect of Aluminum Addition on the Structure 
of a Quenched Carbon Steel. H. W. McQuamw (Republic 
Steel) Trans. Am. Soc. Metals, Vol. 25, June 1937, pp. 490-535. 
Original research. Data are presented from 3 heats of SAE 1040 
steel to which Al has been added in amount 8, 32 and 48 oz./ton. 
It is shown by micrographs after various treatments that high Al 
steels tend to show coarsening of the carbides. This requires 
longer time and/or higher temperature for solution to produce a 
homogeneous austenitic solution that will yield a uniform hardness 
on quenching. High Al, within the limits used, and FeO con- 
tent are thought to act alike in effecting the divorced or abnormal 
condition of the pearlite. It is believed that this coarsening of the 
carbide particles is responsible for grain size and hardenability 
differences and that the effect of fine Al.Os; inclusions on grain 
size is minor. The discussion of the paper is voluminous and 
touches upon such matters as planimetric measurements of pearlite, 
C content of pearlite which probably increases with Al, mechanism 
of solution of proeutectoid ferrite as well as the effect of carbide 
particle size on the properties of heat treated steels. WLC (3b) 


Influence of Converter Shape on Practice. Contribution to 
the Metallurgy of the Basic Bessemer Process (Einfluss der 
Thomas- Birnen- Form auf die Betriebsverhiltnisse. Ein Beitrag 
zur Metallurgie des Thomasverfahrens) TH. LUTGEN. M/tt. 
Kohle u. Eisenforsch., Vol. 7, Apr. 1937, pp. 157-170. Original 
research. The principal factors affecting output in the Bessemer 
process and their correlation, as shape of converter, composition of 
pig Fe charge and its effect on blowing time, amount of additions, 
effect of blowing time on finished steel, slag composition, factors 
affecting pouring time were investigated. It is shown that un- 
favorable shape of the converter increases the unfavorable effect of 
poor pig Fe conditions while with a favorable converter shape the 
detrimental effect of poor pig Fe is lessened. Both effects were 
studied in relation to the process of deoxidation and correlated to 
the output in both steel and rolling mill. 6 references. GN (3b) 


Are Ladle Additions of Aluminum Advantageous for Gray 
Cast Iron? (Bringt ein Aluminium Pfannenzusatz zu Grauguss 
Vorteile?) Giessereipraxis, Vol. 58, July 4, 1937, pp. 267-269. 
Practical. Porous castings of machine tool parts were obtained 
by addition of about 0.5% Al. The cause of the porosity is dis- 
cussed as well as the reactions of Al upon adding it to cast Fe. 
Improvement of quality cannot be obtained with Al addition; such 
improvement is possible only by proper mixing, for which suitable 
compositions are given. GN (3b) 
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A New Tool for the Control of Quality Steel Making. G. T. 
MoTok (Republic Steel) Trans. Am. Soc. Metals, Vol. 25, June 
1937, pp. 466-489, with discussion. Reports results of determina- 
tions of gas content of steels by fractional vacuum extraction based 
on the method of Reeve. The results have been applied to prac- 
tical steel making problems such as explanation of differences in 
hardenability and impact resistance not explainable on the basis 
of other established tests. The discussion called attention to inade- 
quate description of the method actually employed, unwarranted 
“precision’’ in reporting, impossibly high O. content in high C 
electric steel, and inadequate explanation of the absence of blanks. 

WLC (3b) 


Why Should Cast Iron be Melted Hot and Cast Very Hot? 
(Warum sollen wir das Gusseisen heiss herunterschmelzen und 
sehr heiss vergiessen?) F. PASCHKE. Giessereiprax., Vol. 58, July 
4, 1937, pp. 269-272. Author summarizes the various reasons for 
melting and casting hot in discussing the Fe-C diagram and the 
laws of solidification. By such a procedure the quality of cast Fe 
almost equals that of steel. By hot casting the impairing effects 
of S, P and Si can be lessened. The detrimental effect of improper 
molding can be lessened by hot pouring. Furthermore by melting 
and casting of superheated Fe, castings can be made that otherwise 
would have to be alloyed with C, Ni or other elements. GN (3b) 


Refining Iron in Mixing Ladles. Grorce S. EvANs (Mathieson 
Alkali Works) Foundry, Vol. 65, Aug. 1937, pp. 26-27, 72, 74. 
Discusses use of soda ash as a refining agent for cupola cast Fe. 
Addition may be made to ladle or it may be used in cupola charge. 
Value of soda ash in cupola charge results from its effect on com- 
bustion reactions and melting conditions. Oxide-silicate inclusions 
are fluxed by the soda. 2 lb. per ton is recommended. 

VSP (3b) 


The Production of Ingot-mould Castings. R. BALLANTINE. 
Foundry Trade J., Vol. 56, June 24, 1937, pp. 530-532; Vol. 57, 
July 1, 1937, pp. 5-6; July 8, pp. 32, 34. See Metals and Alloys, 
Vol. 8, Sept. 1937, p. MA 544L/9. AIK (3b) 


Controlled Grain Size in Steel. T. SWInpDEN & G. R. 


Botsover. Metal Progress, Vol. 32, Aug. 1937, pp. 174 & 178. 
Standard abstract. See Metals and Alloys, Vol. 8, May 1937, p. 
MA 300R/7. WLC (3b) 


Gear Castings with Special Reference to Cast Iron. OLIVER 
SMALLEY. Foundry Trade J., Vol. 57, July 22, 1937, pp. 62-65; 
July 29, 1937, pp. 81-85. Descriptive. AIK (3b) 
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Recent Developments in the Manufacture of Metal Pipe 
(naagot om senare aars utveckling inom metallrérfabrikationen) 
YNGVE Zacco. Tek. Tid., Vol. 67, Nov. 13, 1937 (Section 
Bergsvetenskap) pp. 89-96. Deals exclusively with the manu- 
facture of pipe of non-ferrous metals. These are all of the seam- 
type; nothing corresponding to welded iron pipe is made 
of non-ferrous metals. Reviews the various processes for making 
drawn and extruded pipe. BHS (4) 

The Materials, Tools and Methods of Metal Spinning. 
Mech. World Eng. Record, Vol. 102, Oct. 8, 1937, pp. 357-358. 
Descriptive. Spinning is capable of a greater range of contour 
than pressing. Tooling is simpler and may be suited to quantity 
required. The 3 categories of metals suitable for spinning are 
discussed: (a) soft (Al, Zn, Cu, brass, Sn plate, Ag, Au, pewter), 


le SS 


(b) semi-hard (Ni-Ag, Ni, Monel Metal) and hard material 
(steel). Details on the spinning process are given. EF (4) 
4a. Rolling 

> BRertetn, SEaCcrTrion E£D3itee 


Methods for Determining Roll Pressure. S. BRYLKIN & A. 
Rustsov. Kach. Stal., Vol. 5, No. 8, 1937, pp. 26-33. In Rus- 
sian. Survey of the methods described in the literature for roll 
pressure measurement. Condenser pressure gages are recommended, 
provided some changes in their design can be introduced. Authors 
suggest the use of methods depending on measurements of elastic 
deformation of roll housings, which are simple though less 
accurate than pressure gages. (4a) 


Fundamental Conditions for Proper Working of Roll Grinding 
Machines for Cold Rolling Mills (Grundlegende Bedingungen 
fiir das einwandfreie Arbeiten von Walzenschleifmaschinen fiir 
Kaltwalzwerke) Otto EMICKE & HEINZ BENAD (Mining Univ. 
Freiberg) Kalt-Walz-Welt (Supplement to Drahtwelt, Vol. 20, 
Mar. 27, 1937) pp. 11-15. Practical. Stresses 3 viewpoints, 
namely quality of rolls, operation of grinder and vibration in 
grinding machine. GN -+- EF (4a) 

Manufacturing Thin Strips of Tungsten Magnet Steel. B. 
SHAPIRO. Kach. Stal, No. 10, 1937, pp. 34-37. In Russian. A 
rather extended experimental investigation resulted in the recom- 
mended practice for 6% W steel: rolling sheet bar at 1180°- 
1200° C., breaking down at 1150°-1180° C., pickling in 10% 
H.SO,, finish rolling at 750° C. and tempering for 5 min. at 


730° C. (4a) 
The Continuous Rolling of Hot Strip Steel. Aucust F. 
GiESE, Jr. Jron Steel Engr., Vol. 14, May 1937, pp. 1-16. Prac- 


tical description of the operation, covering principal stages, various 
practices and their relative advantages, mechanical and _ electrical 
equipment. Such a mass of operating data and information is pre- 
sented as to make representative abstracting impossible; the original 
should be consulted. FPP (4a) 

Energy Consumption and Increase of Production in Rolling 
Plates and Heavy Sheets. A. CHEKMAREV, I. JHERDEV, A. 
IVONIN, A. MATVEEVA. Teoria i Pract. Met., No. 7, 1937, pp. 
11-22. In Russian. Two 3-high mills were investigated experi- 
mentally and mathematically in great detail. Efficiency of the 
mills can be greatly increased by selecting proper rolling condi- 
tions. (4a) 


4b. Forging & Extruding 


A. W. DEMMLER, SECTION EDITOR 


Transverse Weakness in Forgings. Physical Properties of 
Heavy Crankshafts. Grorces DELBART (Denain, France) Metal 
Progress, Vol. 32, Sept. 1937, pp. 273-275. Discussion of rela- 
tion between ratio of reduction (original ingot size/forged size) 
and transverse weakness as represented by the ratio of longitudinal 
to transverse impact strength. Where the quality of ingot is 
good, transverse weakness fails to increase with a reduction ratio 
beyond about 10. Data on physical properties of heat treated 
C, Ni-Cr, Cr-Mo, and Ni-Cr-Mo forging steels are given. 

WLC (4b) 
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Hot Forging Steels and Tools. J. C. ALEXANDER. Mech. 
World Eng. Record, Vol. 102, July 30, 1937, pp. 95-96. Reduced 
costs for hot forging are being secured by the use of high grade 
tool steels. The greater first cost of using these steels is more 
than offset by the greater production forthcoming when maximum 
tool life is obtained. This is secured by correct condition of the 
steel, a composite die construction and economy of the material 
as wear takes place. EF (4b) 


Direct and Indirect Extruding Process for Aluminum and Its 
Alloys (Direktes und Indirektes Pressverfahren bei Aluminium 
und seinen Legierungen) A. v. ZEERLEDER (Aluminium-Ind. 
A.-G.) Aluminium, Vol. 19, Oct. 1937, p. 634. Development 
of the extrusion process briefly outlined; the direct method con- 
sidered the better one from the point of view of practical appli- 
cation. Ha (4b) 


Furnace Practices Improve Forgings. Lioyp E. RAYMOND 
(Singer Mfg. Co.) Metal Progress, Vol. 32, Oct. 1937, pp. 373- 
376. A short discussion on the elimination of fatigue failure of 
small forged parts by changing the forging furnace to a luminous 
flame gas-fired furnace with a recording and controlling potentio- 
meter. Grain structure greatly improved. Costs of change men- 


tioned. WLC (4b) 


Copper Alloy Tubes Are Made by Piercing and Extrusion 
Process. Sree], Vol. 101, Aug. 9, 1937, p. 39. Describes several 
developments of the American Brass Co. Includes new channel! 
type bus made of Cu channels up to widths of 9 in.; production 
of wide, thin Cu sheets in long lengths by electrodeposition; and 
manufacture of condenser tubes by piercing and extruding soli: 


cast billets. MS (4b) 
The Manufacture of Finned Copper Tubing. EpwIn F. Cone 
(Staff) Metals and Alloys, Vol. 8, May 1937, pp. 133-135 


Describes machine and method of extruding the metal of tube walls 
into a continuous fin in rolls with a series of flutings. Both Cu 
and Al tubing can be made in this way. WLC (4b) 


Study of the Forgeability of Various Light and Ultra-light 
Alloys. ALBERT PoRTEVIN & PAuL G. BasTIEN (L’Ecole Cen 
trale des Arts et Manufactures) ]. Inst. Metals, Vol. 59, No. 2 
1936, pp. 83-100. With discussion. See Metals and Alloys, Vo 
8, Jan. 1937, p. MA 12R/6. (4b) 


Defects of Cold Reduced Strip and Their Elimination. A 
DrujJHKov. Kach. Stal, Vol. 5, No. 8, 1937, pp. 14-17. In 
Russian. Description of more common defects observed in rolling 
strip and recommendations for their prevention. (4b) 


Packard Accuracy Begins in the Forge Shop. J. OLIve! 
(Staff) Iron Age, Vol. 140, Sept. 9, 1937, pp. 40-44. An illus- 
trated description of procedures followed at the foundry of Pack- 
ard Motor Co. VSP (4b) 


Drop Forgers Adopt Standard Tolerances. Iron Age, Vol 
140, July 15, 1937, pp. 47-120. Gives standards adopted by the 
Drop Forging Assoc. for drop hammer and upset forgings. 

VSP (4b) 
4c. Cold Working Shearing, 


Punching, Drawing & Stamping 


Making Ground Chromium-vanadium Spring Wire. YA. 
TESSLER & G. PYANov. Kach. Stal, Vol. 5, No. 8, 1937, pp. 38- 
40. In Russian. To pass the inspection the wire must have 4 
smooth surface without cracks, laminations, laps, seams and deep 
scratches. The wire is examined under a 6x magnification after 
cleaning with emery cloth. A certain amount of roughness and 
nicks of mechanical origin are permissible. As the total rejections 
for long periods of time amounted to 100%, it was decided to roll 
wire bar oversize and to grind straightened lengths on a centerless 
grinder before drawing the wire. Rejections were thereby reduced 
to 2-5%. (4c) 


Stresses Observed in Drawing Non-ferrous Tubing. V. Kocn- 
KIN. Metallurg, Vol. 12, May 1937, pp. 93-108. In Russian. 
Mathematical and experimental study demonstrated that Weiss’ 
formula incorrectly assumes friction of the mandrel to be equal to 
the friction of the die. (4c) 
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You Can t Lose Business by Giving 
Your Customers More for their Money 


* WHEELABRATING GIVES THEM 
SMOOTHER FINISHED FORGINGS 


Most automotive and high production equipment manufacturers use 
Wheelabrators in their forge shop cleaning rooms to provide scale- 
free, smooth-finished forgings for their machine shop. 


Me AMERICAN MOLDER If yours is a jobbing shop, your customers, too, want their forgings 

: delivered completely clean and ready to use. Wheelabrating is the 
answer — beside a smooth finish, it provides a soft-peening action that 
sets up a surface tension greatly increasing the life of the forging: 
and in most cases it eliminates the need for pickling, providing a 





OF = REDUCING AIRLESS bright finish that makes it easy to detect defects. These are not idle 
BLAST CLEANING EQUIPMENT claims — they are facts that it will pay you to investigate. 
American engineers have pio- 
neered in abrasive blast cleaning Wheelabrating has cut cleaning costs upward of 50% in over 50 forge 
equipment for a quarter-century. shops, and in over 400 other metal working piants. Most users would 
As originators of airless abrasive consider it extravagant to be without a Wheelabrator as used in 
blast cleaning — Wheelabrating, the Tumblast for cleaning pieces up to 300 lbs. in weight; the Tablast 
they are still far in the lead as for flat or fragile thin section pieces too light to tumble; or Production 
evidenced by the number of out- Cabinets for cleaning large pieces or intricate shapes. 
ae Write today for low-cost cleaning results and impartial surveys made 
Wheelabrators. in representative forge shops. Have you seen our latest Book No. 211 


on Wheelabrating? 


cAmerican FOUNDRY EQUIPMENT COMPANY 


538 So. Byrkit Street, Mishawaka, Indiana 


Makers of Abrasive Blast Equipment for Every Metal Cleaning Operation @ 
—dustube Dust Collectors, Sand Cutters and Other Foundry Equipments. 












Left: Wheelabrating 
steering gear parts 
in a Detroit forge 
shop and (Right) 
miscellaneous forg- 
ings in an Illino 
job shop. 
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BERWICK 
ELECTRIC 
HEATER 


GC.f- BERWICK 
ELECTRICNO. 3 
TYPE ‘“L’’ HEATER, 
equipped with Electric 
Eye for controlling 
temperature; heats 














any diameter from 's 
cooled electrodes. 


a heat at any point on 
the bar. our recommendations. 


CHICAGO DETROIT 


to 1”; any length heat Electric heating, due to its 
from 1” up; water- speed, does not develop scale 
: during process of heating. 


Gives an end heat or State your problem, giving sizes, 


length of heat and production 
desired, when we will give you 


AMERICAN CAR AND FOUNDRY COMPANY 
30 Church Street New York, N. Y. 


ST, LOUIS 
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WHERE THE TRAVELER 
MEETS HIS FRIENDS 
Every pO with a Bath 
at a Most Moderate Cariff 


FOUR RESTAURANTS 
Floor Show at Supper, 
Dinner and Saturday Matinee 
A phEAREST EvervrHine. 7 


CHESTNUT at 13% ST. 
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The Scaling of Steel Wire and Its Effect on Subsequent 
Working (Ueber Verzunderung von Stahldraht und deren 
Einfluss auf die Weiterverarbeitung) F. KOrBER & W. ASBECK, 
Mitt. Kaiser-W ilbelm-Inst. Eisenforsch., Diisseldorf, Vol. 19, No. 
12, 1937, pp. 161-185. The nature of scaling in the drawing of 
wire and its effect on the manufacturing process is discussed. The 
effect on scaling and pickling of cooling behind the finishing stand 
of a continuous and semi-continuous mill is explained. An in- 
crease of length of the cooling distance from 4 to 9 m. and reduc- 
tion of reeling temperature to 650°-700° C. had a favorable in- 
fluence, as scaling was greatly reduced and was perfectly uniform 
over the whole reel of wire. The loss in pickling and time of 
pickling were reduced likewise. The results on an experimental 
mill with a 9 m. cooling distance are described in full. 19 refer- 
ences. Ha (4c) 

Some Characteristics of Cold-heading Wire. A. M. REEprER 
(Jones & Laughlin Steel Corp.) Wire & Wire Prod., Vol. 12, 
Nov. 1937, pp. 715-720, 739. Wire to be used for cold-heading 
must possess malleability and good surface quality, and high C 
steels as well as low can be used. The properties required in the 
ingot from which the wire is drawn are discussed; a coarse 
ferrite or ferrite-pearlite structure is advantageous to the plastic 
flow during cold-heading. A fine grained structure is advisable 
only in cases where danger of quench-cracking or excessive warp- 
ing during heat-treatment exists. A discussion of bright anneal- 
ing atmospheres is included. Ha (4c) 

Developments in Cold-heading at General Electric. A. R. 
RYAN (Gen. Electric Co.) Wire & Wire Prod., Vol. 12, Oct. 
1937, pp. 601-607. Descriptive. Manufacturing processes and 
physical properties of materials used are discussed. Ha (4c) 


4d. Machining 


H. W. GRAHAM, SECTION EDITOR 


The Machining of Light Metals (Die Bearbeitung von Leicht- 
metallen auf Werkzeugmaschin H. H. Kiein. Metallwirtscha/t, 
Vol. 16, Nov. 26, 1937, pp. 1235-1238. Practical. Machines for 
the machining of light metals should have a high R.P.M., power- 
ful motors, and provisions of the easy removal of chips. The 
heavy motor makes possible greater feeds, which are more « 
nomical in machining light metals. Tools for machining Al b 
and Mg base alloys are illustrated, and data on the optimum c: 
ditions such as speed, feed, and lubricants for machining these 
alloys presented. GA (4c) 

Light Metals for Working in Automatic Machine Tools and 
Their Chippability (Die Automaten-Leichtmetalle und ihre 
Zerspanbarkeit) H. Opitz & W. ZIMMERMANN. Z. Ver. de 
Ing., Vol. 81, Sept. 11, 1937, pp. 1085-1087. Machinability 
quirements of metals in general are discussed and suitable comp« 
tions investigated. Cu alloys are excellent, and Al-Cu-Mg bron 
good. Mineral oils can be used as coolants, but the chip an; 
should be steeper for Al alloys, but not necessarily for Cu or 
alloys. 18 references. Ha (4d) 

Cutters Provided with Tungsten Carbide Tips (Messerképfe 
mit Hartmetallschneiden) Kari Becker. Tech. Zentralblatt pra:'. 
Metallbearbeit., Vol. 47, Aug. 1937, pp. 604-607. Descriptive. 
Reviews the latest progress on cutters. One table gives the number 
of tips in relation to the diameter of the cutter and material 
(bronze, Al-alloys and gray cast Fe) while another table presents 
numerical data on cutting speed and feed for milling various 
ferrous, non-ferrous and non-metallic materials. EF (4d) 

Machining of Extra-hard Steels and Austenitic Steels 
(Usinage des Aciers extradur et 4 I’Btat Austénitique) P. 
MAaRTINET. Usine, Vol. 46, Aug. 26, 1937, pp. 25-27; Sept. 2, 
1937, pp. 29-31. Compositions of high-speed steels and their 
mechanical properties are discussed. Cutting angles, speed of 
cutting and feed, and heat treatment for the different types 
described. Ha (4d) 

Getting Results with Tantalum Carbide. PHit M. MCKENNA 
(Vanadium Alloys Steel Co.) Machinery, N. Y., Vol. 44, Oct. 
1937, pp. 85-87. Method for brazing Ta carbide tips to steel 
shanks is described, and advantages in using these tools for 
cutting instead of high-speed steels are illustrated by examples. 
See also Metals and Alloys, Vol. 8, Aug. 1937, p. MA 482L/10 

Ha (4d) 

Selecting the Most Suitable Steels for Tools. Machinery, N. Y,. 
Vol. 44, Oct. 1937, pp. 72-82. Report of specifications and stand- 
ardization activities of Westinghouse. 18 different alloy steels 
are given with their composition and a table showing which of 
them is most suitable for a definite tool and purpose. Degree of 
hardness required and heat-treatment are given. Ha (4d) 

Troubles Due to Grinding or Machining. R. S. Arcuer, J. L. 
Burns & V. Brown (Republic Steel) Metal Progress, Vol. 31, 
June 1937, pp. 622-626. Descriptive of defects and troubles in 


grinding and machining of steel. WLC (4d) 
Machining Die Cast Pistons. Machinery, London, Vol. 50, 
Aug. 26, 1937, pp. 661-666. Practical. JZB (4d) 
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Practical Applications of Heat Treating Processes. R. C. 
ROSHONG (Lindberg Steel Treating Co.) Can. Chem. Met., Vol. 
21, Nov. 1937, pp. 381-382. Review. Deals with equipment, 
general practices and special applications of heat treating steel. 
Be-Cu alloys are heat-treated to develop remarkable strength and 
resiliency, especially one that has been cold-worked. Heat treat- 
ing Monel metal for spring clips, resistor clips and springs results 
in development of strength and hardness. Surface hardening meth- 
ods and the types of furnaces employed for hardening are reviewed. 
A number of applications of heat-treating processes are reviewed. 


WHB (5) 


Controlled Hardening of Tools. I—Atmosphere. Frep M. 
REITER (Dayton Power & Lt. Co.) II—The Steel. L. H. 
GRENELL (Frigidaire Div., Gen. Motors) I1I—The Results. E. C. 
ADKINS (Cimatool Co.) Metal Progress, Vol. 32, Sept. 1937, pp. 
240-246. Summarizes the present knowledge of factors involved 
in scaling and decarburizing of steel, and the control of these 
actions by proper selection of furnace atmosphere. The effects 
of alloy and C content on decarburizing of steel are discussed. 
The recommendation for results are entire elimination or reduc- 
tion to an absolute minimum of O, or O:-containing gases; raw 
hydrocarbons are suggested. WLC (5) 


Application Possibilities and Further Investigations of Box 
Furnaces with Air Circulation (Anwendungsméglichkeiten und 
weitere Untersuchungen an Schachtéfen mit Luftumwalzung) 
). GENGENBACH. Elektrowdrme, Vol. 7, Nov. 1937}; pp. 243-251. 
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_COz Analysis, the easy way 

















The Engelhard Flualyser 


Now you can analyze flue gases for CO, in 
the shortest time possible and with an accuracy 
that will surprise you. 

Temperature indications may be taken on the 


same instrument. Use the Engelhard “Flu- 
alyser” for quick results. 


Send for Bulletin Dept. M. 


CHARLES ENGELHARD, INC. 
90 Chestnut St. Newark, N., J. 


Manufacturers of Pyrometers, Resistance Thermometers, 


Exhaust gas Analysers, Flue Gas Analysers, Thermo- 
couples. 
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The fast, uniform heating obtainable in furnaces with air circula- 
tion is described, in particular for annealing, heat-treating and 
hardening light metals. The electrical losses were determined 
on some furnaces. See also Metals and Alloys, Vol. 7, Aug. 
1936, p. MA 406R/10. Ha (5) 


Sa. Annealing 


Annealing of Magnesium and “Electron.” A. A. BOCHVAR & 
E. M. Savitsku. Tsvetnye Metal., No. 5-6, May-June, 1937, pp. 
99-102. Samples of Mg (99.9% pure) and “electron” (6% Al, 
1.0% Zn, 0.35% Mn, 92.65% Mg) were cold worked to various 
degrees and annealed at temperatures from 150° to 600° C. for 
sufficient time to attain complete recrystallization. It was noted 
that in both metals the recrystallization is accomplished by the 
growth of existing grains at the expense of others when the per 
cent reduction by cold working does not exceed 9%; above this 
the recrystallization is accomplished by the formation and growth 
of new grains. It is recommended that the minimum temperatures 
of annealing should be 150°-200° C. for Mg, and 175° to 300 
for electron. At 450° C. rapid grain growth begins; this is taken 
as the upper limit of annealing temperature. BND (5a) 


Protective Atmospheres for Annealing Furnaces in Steel Mills. 
A. N. Oris (Gen. Electric Co.) Ind. Heating, Vol. 4, Nov. 1937, 
pp. 984-990, 1010. Requirements and technical data are given. 

Ha (5a) 


mee 6 U6RCLACURRE RR 


BLOWERLESS HYDROGEN 
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N this furnace pre-heated hydrogen or other deoxi- 

dizing gases flow into the heating chamber where 

they prevent the formation of oxide upon the surfaces 
of the metal under treatment. 





By temperature variation, the annealing can be con- 
trolled so that a graduated range of softness is available 
to the operator. Upon completion of the annealing, the 
tray is pushed into the cooling chamber in the rear. Here, 
in the same atmosphere, the metal cools below the point 
where oxidation may occur, when the work is removed 
from the furnace. It comes out clean and requires no 
stripping or pickling. Silver soldering can be done with- 
out the use of flux. The furnace is safe. 1600° F. is 
reached in 35 minutes and 
1850° F. in 1 hour 15 
minutes. 

If desired, we shall be glad 
to demonstrate it at our 
plant by appointment. 


BAKER & CO. INC., 
113 Astor St., 
NEWARK, N. J. 





MA 153 


eee 


sem 


= a 




















Close control of cyanide baths contributes economy and superior 
results. Chemical control is simplified by use of du Pont Cyanides. 


Du Pont Cyanides are made to specifications under strict chemical control. Uniformity and 
freedom from detrimental impurities make them particularly suitable for case hardening, 
reheating and other steel treating operations. All du Pont Cyanides are clearly labeled, with a 
definite statement of the Sodium Cyanide content. The strength and dependable uniformity 
are guaranteed. All are reasonably priced and readily available for immediate delivery. 


Du Pont offers: 
¢ CYANEGG*, 96% NaCN min. 


For bath preparation and replenishment. 
¢ Cyanide Chloride Mixture, 75% NaCN 
¢ Cyanide Chloride Mixture, 45% NaCN 
¢ Du Pont Case Hardener, 30% NaCN 


Let us help you with your heat treating problems. Our metallurgists will 
provide technical information and recommendations at your request. Our 
Research Staff will cooperate in the solution of unusual or special heat 
treating problems. Just write or call our. nearest. District Sales Office. 


E. 1. DU PONT DE Nemours & Co., INC. 
The R. & H. Chemicals Department, Wilmington, Del. 


REG. U. Ss. PaT. OFF 


*Reg. U.S. Pat. Off. 


DU PONT CYANIDES 
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FURNACE CONVEYOR ROLLS 





* Trade Name Registered 





sh welder in action 





Misco “‘Centricast” furnace conveyor rolls are 


sound and of u 


niformly fine grain structure. They 


combine light weight with rugged strength, low 
cost with long life. 


// 











54%” O.D. Misco Metal “Centricast’”” furnace conveyor rolls. 
End castings flash welded to centrifugally cast tube. 


HE centrifugal casting process used in the manufacture of 

Misco “Centricast” rolls results in a more uniform and a 
lighter casting than can be obtained by any other method of 
producing cylindrical castings. No mechanical joints are used in 
the manufacture of Misco “‘Centricast’”’ rolls. The end castings 
(trunnions) are flash welded to the centrifugally cast tube. This 
construction was originated by Misco and more than 1000 
“Centricast” rolls are now in service at temperatures up to 
2050° F. Misco “Centricast” rolls can be furnished plain or 
with tapered ends, in any wall thickness desired, with or without 
discs. If discs are required, the splines for holding them to the 
shaft are an integral part of the shaft casting. Where plain 


shafts are specified they can be furnished rough, rough turned, 
or with a bright ground finish. 


Your Inquiries are Invited 


MICHIGAN STEEL CASTING COMPANY 


One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings 


1981 GUOIN STREET, DETROIT, MICHIGAN 





OTHER MISCO “‘Centricast’’ PRODUCTS 


Carburizing and annealing boxes, 


Retorts, Pipe, Tubing, Sleeves, 





Bushings, Liners, Rolls. 
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Heat and Corrosion Resistant Alloys 
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Centrifugaily Cast Rollers 


CHROMIUM-NICKEL MOLY ALLOY CASTINGS 








Combining 


HIGHEST CREEP STRENGTH 


(LOAD CARRYING UNDER HEAT) 


HIGH RESIDUAL DUCTILITY 


(PREVENTS CRACKING) 








Rotary Hearth 


The 


Choice 
Manufacturers for Alloy Furnace Parts 


of Leading Furnace 









Walking Beam 


Superior Foundry Technique 
Widest Selection Hi-Temp Metals 


If you still believe all Chrome Nickel alloys of same Cr 
Ni content are about the same—let us give you the Facts, 
—backed by tests of CALITE B-28 in TWO leading 
Neutral Laboratories. 
carrying ability of several well advertised alloys of similar 
but not identical composition and method of manufacture. 


CALITE B-28 has TWICE the load 


CENTRIFUGAL Casting 
14 Years’ EXPERIENCE 


Send for Bulletin 


\ THE CALORIZING COMPANY 


415 Hill Ave. 


PITTSBURGH, PA. 





Annealing of Seamless Tubes after Cold Working (Ueber 
Weichgliithen nahtloser Rohre nach erfolgter Kaltverformung) 
ALFRED KriiGer. Kalt-Walz-Welt (Supplement to Drahtwelt, 
Vol. 30, June 26, 1937) pp. 37-42. Original research. Physical 
properties and microstructures of variously annealed seamless tubes 
in relation to amount of reduction, method of reduction, and wall 
thickness are considered. Proves that by proper heat treatment the 
more expensive soft irons may be replaced by cheaper grades of 
ordinary low-C steel. The first series of tests (diagrams) showed 
that tubes of 60-42 mm.o.d. and 8-5 mm. wall thickness cannot be 
soft annealed after a 40% reduction, but can be after a 10% 
reduction. A second series of tests showed that, after a double 
drawing operation, (last reduction 10%) subsequent recrystalliza- 
tion annealing at 730° C. and slow cooling, the lowest yield point 
and tensile strength values are obtained. The observed coarsening 
of grain affects impact strength but little. The third group of 
experiments showed that with tubes of smaller wall thickness 
(3 mm.) the critical amount of deformation necessary to obtain 
maximum softness on subsequent annealing may be twice as great 
as in the first series of tests, in which thicker tubes were used. In 
all cases the lowest values of yield pt. and tensile strength were not 
inferior to those of the usual ingot irons. GN + EF (5a) 


Sb. Hardening, Quenching 


& Drawing 


Flame Hardening (Autogen hardning) CArL-Erik Prytz. Teé. 
Tid., Vol. 67, Oct. 16, 1937, Section Mekanik, pp. 133-36, and 
Nov. 20, 1937, pp. 142-44. Flame hardening is a regular quench 
hardening, and no carburization takes place. The material should 
therefore only be heated to the desired depth and slightly above 
the Ac, point before it is quenched. The result is a martensitic 
surface structure which gradually changes through troostite and 
sorbite into the regular ferritic pearlitic structure. Ordinary C 
steels of high tensile strength and up to 0.7% C are well adapted 
to the process; also tool steels of higher C content, as well as alloy 
steels with less than 1.2% Mn. The author's experiments do not 
confirm results published by English investigators, according to 
which a high Ni content counteracts the hardening effect. How- 
ever, he finds the C content to be the deciding factor; it should 
be held lower than in plain C steels, about 0.28-0.35% C. Cer- 
tain Mo steels have proved especially well adapted to this treat- 
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ment. Flame hardening may also be used for steel with 1.6% C 
and 12% Cr, and even for gray cast Fe and steel castings where 
the combined C is not less than 0.35%. The shape of the work 
is important. For very irregular shapes the C content should not 
exceed 0.5%. The burners should have O, and C:H:2 supplied at 
equal pressures, preferably 7-12 lbs./in.* Burners with a capacity 
of 1500 ft.2/hr. are in use, and burners using 2700 ft.*/hr. are 
being designed. Gas consumption varies from 10 to 40 ft.*/ft.,’ 
according to the method used. Various machines are described, 
for flame hardening bearings, gears, pinions, axles, crank shafts, 
rails, and similar pieces. The method is well adapted to mass 
production. An important advantage is that the time required is 
so short, compared with other hardening methods. BHS (5b) 


Effects of Various Elements on Hardening of Steels. I. 
Sinjt TAWARA (Naval Tech. Research Inst.) Tetsu-to-Hagane, Vol 
23, Sept. 25, 1937, pp. 875-909. In Japanese. Original research. 
The effects of gas hardening of various elements on steels are 
studied. The apparatus is devised so that the spherical specimen 
heated in vacuum and supported by chromel-alumel thermocouple 
rods in the center of the Ni-Cr heating element (Mo is used above 
1000° C.) and between nozzles of cooling gas (compressed N or 
H) can be rapidly cooled in a stream of the gas through the 
nozzle. The effect of C upon critical cooling velocities of steels 
is first investigated, and earlier conclusion that a eutectoid steel 
gives the best quenching effect are confirmed. The influence of 
Mn, Ni, Cr, W, Mo, Si, Cu, V, Al, Ti, Co, Zr, Be, and U on 
steels with 0.26-0.30% is studied. Be. Mn, Al, Si, and Ni 
improve quenching effect with increasing quantity of the element; 
Ti, Zr, U, V, Mo, W, Cr, and Cu improve the effect at first but 
impair in the excess of a certain quantity of each —i in- 
creasing amounts of Co decrease the effect. S (5b) 


Improved Toughness After Short, Low init B. 


SHEININ. Metal Progress, Vol. 31, May 1937, pp. 533, 560. 
Describes tensile and impact tests of 0.40% C, 1.00% Cr steel 
tempered at various temperatures. Quenching temperatures were 


selected as the highest at which grain growth was not excessive. 
Plots of the data show a maximum toughness and strength which 
are decreased and displaced toward lower temperatures and de- 
creased by increased time. Minimum toughness is likewise dis- 
placed toward lower temperatures with increased time. The maxi- 
mum of toughness and strength occurs at same temperature with 
same time. WLC (5b) 
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IF YOU HAVE | 
TOOL WORK TO DO 





CASE HARDENING 


— es 








COMPOUNDS 
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As Obvious As 


2+2-4 


| The TWO COMPONENT Bath 
— | Provides An Accurate and 


B-20 PRE-HEATING FURNACE | 
(With Atmospheric Control) 
12” x 24” x 10” 








Predetermined Result 


here is the furnace to use... 


The “AMERICAN” Electric 


Pre-Heating Furnace 


| 

| Made by the pioneers in activated baths, 
| Aerocase” Case Hardening Compounds 
| offer the most advanced heat treating 


practice. 





The two component bath is simple to 


The latest production-type unit with | operate and produces results uniform in 
automatic atmospheric control, auto- 
matic temperature control, and foot 
treadle door mechanism. 


case depths, hardness, and efficiency. 


Many leading manufacturers endorse this 


principle which has made Aerocase the 
@ Comes up to heat fast. 





, most widely used case hardening salt on 
@ Holds uniform temperature. | 
@ Does not scale, burn, nor decarburize the market. 

your work, 


| May we forward data? 


(aap 


U. S. PATENTS: 
1,357,790 1,652,200 
1,399,638 1,819,514 
OTHER PATENTS PENDING 


Consult our engineers who will 
gladly prescribe the bath 
best suited to your needs. 





* Registered U. S. Patent Office 


| . , AMERICAN YANAMID HEMICAL 
| American Electric Furnace Co. ames c waite C 

| 29 Von Hillern Street Boston, Massachusetts CORPORATION 

| All Types Industrial Furnaces 30 Rockefeller Plaza + New York, N.Y 
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The Only Temperature Control 
Based on the 


Use of a 


Radio 
Frequency Oscillator 





All Wheelco “No Contact” Controllers operate 
by affecting the tuning of a radio (high fre- 
quency) electronic tube oscillator. The Indicat- 
ing pointer of the instrument carries a minute 
metal flag “C” whose path passes between 
two minute coils “A.” These coils cre a part of 
the vacuum tube oscillator system. They are 
mounted upon a lever which carries setting 
pointer “B.” This Pointer may be set at any 
point of the scale manually. When the flag 
passes between the coils during operation of 
measuring instrument, the inductance of these 
coils drops sharply detuning the oscillator sys- 
tem and operating a relay by the change in 
energy to the oscillator from the line circuit. 
This basic operation can be supplied ONLY 
with Wheelco Controllers. 


WHEELCO 


Temperature f+ 
Controllers 


Are the only instru- 
ments where the 
pointer is unaffected 
by the disturbing 
fields produced where capacitive or inductive 
devices are used in conjunction with electronic 
tube systems. By the elimination of disturbing 
fields Wheelco measuring instruments always 
give true indication. 







A single radio tube and a minimum of simple 
complementary units insure simplicity in serv- 
ice and maintenance. All mechanical mechan- 
isms such as cams, gears, motors, depressor 
bars, etc., which have been characteristic in the 
control field for many years, are completely 
eliminated. 





Complete Data on ca- 
pacitrols — Limitrols — 
Proportioning Controls 
Flame-otrols and Py- 
rometers of all kinds. 





Your Copy of this Catalog 
Sent on Request. 


WHEELCO INSTRUMENTS CO. 


STREET * CHICAGO 











i929 SOUTH HALSTED 
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THE OLDEST and LARGEST 
Exclusive Manufacturer of 
HEAT AND CORROSION 
RESISTING CASTINGS 


AYo) Tot TK) your TRY ETA) 
on a basts of 


UNEQUALED EXPERIENCE 


If you. do not read our four-page 
Alloy Progress, 


in the magazine, Metal Progress, send 


etelttts organ, running 


us your name for our mailing list. 


GENERAL ALLOYS CO. 
BOSTON, MASS. 


Offices in 18 Principal Cities 


Electric Direct Resistance Patenting and Tempering of Spring 
Wire. O. C. TRAUTMAN (Cleveland Electric Illuminating Co ) 
Wire & Wire Prod., Vol. 12, Nov. 1937, pp. 711-714. A n 
method of heating the wire up to the quenching temperature 
passing an electric current through it and subsequently quenching 
it through a definite temperature range is described. It 
claimed that there is practically no surface decarburization ; 
scaling and that a desired structure can more easily be obtain 
The thermal efficiency of the process is high, 95%, 
production is possible. 


and grea 


Ha (5b) 


Isothermal Austenite Decomposition under Plant Conditions. 
T. SkoriKov. Kach. Stal, No. 9, 1937, pp. 32-37. In Russian. 
Cylinders measuring 20x15 mm. were investigated. They were 
made of steels containing: 0.10-0.16% C, 0.2-0.5 Cr, 1.7-2.3 Ni: 
0.10-0.16% C, 0.55-0.90 Cr, 2.8-3.4 Ni; 0.15-0.22% C, 1.3-1.7 
Cr, 4.0-4.7 Ni, 0.8-1.2 W; 0.10-0.16% C, 0.75-1.10 Cr, 3.40- 
4.0 Ni. Results indicate that much warping and internal stresses 
can be eliminated by using the method, the application of which to 
any given case is presented. (5b) 


Surface Hardening with the Oxy-acetylene Flame. A. K. 
SEEMANN (Linde Air Products) Metal Progress, Vol. 32, Sept. 
1937, pp. 247-251. Descriptive. Surface hardening by use of 
the acetylene torch is preferable to complete heating of the piece 
because of the absence of volume changes in the center, on cooling 
through the critical range. Improved ductility and absence of 
internal strains result. The equipment is simple, inexpensive and 
very flexible. WLC (5b) 


Sc. Aging 


The Incubation *. — KoTARO HONDA (Tohoko Univ.) 
Metal Progress, Vol. 31, May 1937, pp. 536, 546, 547. Describes 
experiments on Cu- Be ‘and duralumin alloys which confirm pre- 
viously advanced theory that age hardening is not due to precipita- 
tion but to migration of solute atoms, resulting in uneven distribu- 
tion of solute prior to precipitation. WLC (5c) 


Se. Carburizing 


Diagnosis of Metal Troubles in Industry. Part III, Carbur- 
izing. J. L. Burns & V. Brown (Republic Steel) Metal Prog- 
ress, Vol. 32, Aug. 1937, pp. 151-156. Photographs and micro- 
graphs illustrate carburizing difficulties. WLC (Se) 
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FOR SILICA BRICK... 


It has long been standard practice in many types of furnace to lay silica brick 
dry . . . understandable, because there was no suitable silica brick cement. 
It is also true, that industry was constantly awaiting the development of a 
cement that would successfully meet every demand. We believe, that in 
TAYCO 40 CEMENT we have the long-sought answer to your question: 
Where can | find. a smooth-working, economical refractory cement for 
laying and pointing up all types of silica brick work? 


TAYCO 40 CEMENT makes possible an even bearing .. . good 
bonding qualities . .. fire action on one face of brick instead 
of five . . . joints closed preventing slag action and joint erosion 
...and a “cushion” for the abrupt expansion that is so 
characteristic of silica brick. 


A REVOLUTIONARY PROPERTY... 


TAYCO 40 CEMENT retains its plasticity for several minutes after it has 
been applied to the brick. . . this property has never before been incor- 
porated in a refractory cement. P.C. E. or softening point is equal to that 
of best silica brick . . . contains no sodium silicate or clay . . . remains in 
suspension. 


THINNER JOINTS... 


Unlike ordinary silica cement, its unusual working properties permit much 
thinner joints. TAYCO 40 CEMENT reduces spalling, and develops a 


ceramic bond above temperatures where silica brick have abrupt expansion. 





Used in the construction or repair of modern furnaces it is recommended 
for laying silica brick in ANY position in ANY type of furnace... 


ROOFS ... HEARTHS... WALLS... ARCHES 


If your problem is ‘different’, tell it to our Engineering Department. Years 
of experimenting and experience will probably enable us to make a helpful 
suggestion. 





ove tor o denonwescn st ‘THE CHAS. TAYLOR SONS COMPANY 


IAYCO 40 CEMENT. 
Manufacturers of P. B. Sillimanite and Fire Clay Refractories 
Cincinnati, Ohio . 


MARCH, 1938 MA 159 








~ B- FURNACES. REFRACTORIES AND FUELS 





Mixtures of Chromite and Grecian Magnesite. Part I. T. R. 
LYNAM & W. J. ReEEs. Trans. Ceram. Soc., Vol. 36, Mar. 1937, 
pp. 137-151. Chrome and magnesite are so frequently used in 
contact with each other in steelworks practice that it was thought 
desirable to investigate thoroughly the chrome-magnesite series. 
It was observed that the mechanical-strength at high temperatures 
is gradually improved with an increase in magnesite content, and 
that the 50/50 mix has a fail point equal to that of the calcined 
Grecian magnesite in the tensile test. All the mixtures had a 
refractoriness higher than Cone 32, and were highly resistant to 
slag action of a very basic nature. The. curves obtained in the 
reversible thermal expansion test indicate quite definitely that a 
gradual increase in temporary expansion is brought about with an 
increase in magnesite content, so that the troublesome character- 
istics of magnesite due to its high temporary expansion may be 
modified by the addition of chromite without sacrificing any other 
good qualities. The slight friability observed in the laboratory 
trials was greatly intensified in the test bricks, using coarse-grained 
calcined Grecian magnesite batch. This friability was less evident 
in the test bricks using the finer-ground calcined Grecian magnesite 
batch, and was still further decreased by the use of dead-burned 
Austrian magnesite, presumably owing to the greater content of 
impurities. The laboratory tests introducing feldspar as a flux 
indicate that the addition of 2.5% of feldspar to the 50/50 and 
75/25 magnesite-chromite batches, does overcome this friability 
without decreasing the mechanical strength at high temperatures 
to any marked extent. Part II. Jbid., pp. 152-172. The results 
obtained in this part of the investigation substantiate the con- 
clusions already drawn, that the addition of magnesite to a chrome 


3 


EDITOR 


M. H. MAWHINNEY, SECTION 
brick improves its durability and mechanical strength at high tem- 
peratures. The tests and trials on the chrome-magnesite bricks 
containing 10% of added talc-concentrate have proved to be inter- 
esting and satisfactory. This part of the investigation has revealed 
the necessity for higher temperatures of burning in order to bring 
about the necessary conversions and changes in the brick. The 
addition of the talc-concentrate to the 75/25 chrome-magnesite mix, 
together with higher temperature treatment (1560° C.), has pro- 
duced a test brick of high mechanical strength at high tempera- 
tures, having a uniform distribution of forsterite throughout the 
brick. This uniformity of distribution is an important factor, as 
was illustrated by the chrome-magnesite brick of German manu- 
facture, in which a large proportion of forsterite had been 
developed, but not uniformly, resulting in local concentrations of a 
crystalline bond which was possibly responsible for the friability 
observed in this brick. Unfortunately, it has not been possible to 
subject a sufficient number of the test bricks to the higher tem 
perature required, to enable a service test to be carried out with 
them. However, the test bricks re-fired at a higher temperature in 
the silica kiln are giving very good service, and it is possible that 
the desired changes are taking place in the brick during use. 
GT (6) 
Methods of Testing Insulating Refractories. W. C. RUECK: 
(Koppers Co.) Bull. Am. Ceram. Soc., Vol. 16, Aug. 1937, p 
319-321. Descriptive review. Thermal conductivity, re-he:t 
shrinkage, cold strength, spalling, porosity, permeability, refr: 
toriness and hot load tests on insulating brick are covered. Larye 
amount of work must be done before satisfactory standard t 
methods are adopted. CRA (6) 





Minimize refractory 


maintenance with 


Johns-Manville 


REFRACTORY 
CEMENTS 






eats 


Write for 
BROCHURE 
RC-6A 





he 


Johns-Manville 
22 East 40th Street, New York City 
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INSULAG Your 
Open Hearth Walls 
to stop heat losses 


INSULAG is a superior refractory lagging, with 
extraordinary insulating properties for tempera- 
tures up to 2200°F. Adheres to hot or cold 
brickwork; sets quickly; expands after applica- 
tion; develops high mechanical strength; with- 
stands shock, abrasion and vibration; durable; 
water resistant; no cracks, no shrinkage. 

One inch of INSULAG has insulating value 
equal to about 9” of firebrick, and has about 
1/60 the heat storage capacity of fire brick walls 
of equal heat flow. 


Send for Bulletin 327—MA 
COMPANY, INC. 


QUIGLEY crerrnerionen 


Makers of HYTEMPITE ‘The World’s Standard High Temperature 
Cement” « SPECIFICATION FIRE BRICK . INSULBRIX - INSULAG 
INSULBLOX - INSULCRETE - Q-CHROMASTIC - HEARTH-CRETE 
CAST-REFRACT - Q-SEAL - TRIPLE-A PROTECTIVE COATINGS 
Q-CHROME DAMIT ACID-PROOF CEMENTS ANNITE 
Distributors with Stocks and Service in Important Industrial Centers Throughout 
the United States, Canada, and in 32 Other Countries. 
In Canada, Quigley Company of Canada, Limited, Lachine, P. Q. 
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SPENCER TURBOS ON "PENNSYLVANIA 
INDUSTRIAL ENGINEERS" EQUIPMENT 


"We have used Spencer Turbos for 
several years on our furnaces and 
burner equipment because we have 
found that they can be depended 
upon to give full capacities and 
pressure and long life with little 
or no call for service." 





PENNSYLVANIA INDUSTRIAL 
ENGINEERS 


@ SPENCER TURBOS have been serving industry effec- 
tively for a quarter century. The outstanding features: 


Centrifugal type — wide clearance — over size bearings. 
Multi-stage—providing low peripheral speeds. Freedom from 
vibration, due to reinforced construction and balanced 
mechanical design. Small—light weight—trouble free. 


126-D ASK YOUR EQUIPMENT MANUFACTURER 


THE SPENCER TURBINE COMPANY « HARTFORD, CONNECTICUT 


SPENCER TUABU-COMPRES SUR 


35 TO 20,000 CU. FT. %3TO 300 H. P. 8 OZ. TO 5 LBS. 
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Join Your Metal Parts 
- - Neater, Cheaper and Stronger 


—by the continuous furnace brazing process 


The above illustration shows the discharge end 
of one of our continuous copper brazing fur- 
naces, brazing a three-piece pulley assembly. 
The assembly comes out securely joined— 
clean and bright. 


Products ranging from small metal radio tube 
parts to heavy automotive and refrigerator 
units are neatly and economically joined in 
continuous and batch type brazing furnaces we 
have built. 


Investigate the brazing process for your prod- 
ucts. Additional information on brazing fur- 
naces and the brazing process gladly furnished 
on request, 


THE ELECTRIC FURNACE CO. 
Salem, Ohio 








A Study of Chrome-alumina Bricks, Part Il T.R. LyYNAM & 
W. J. Rees. Trans. Ceram. Soc.; Vol. 36, Mar. 1937, pp. 110-132. 
It is shown that alumina added in the form of either calcined 
alumina or calcined Indian bauxite leads to certain improvements 
in chrome products. It was observed that the addition brought 
about a higher mechanical strength at high temperatures, and that 
the bond became more viscous with increase in bauxite content. 
The slag test results indicate that the addition of more than 50% 
bauxite decreases the resistance to slag attack. The reversible 
thermal expansion tests show that the addition of calcined Indian 
bauxite to the chromite used decreases the temporary thermal ex- 
pansion. This supports the spalling test, which indicates that the 
addition of bauxite decreases the spalling tendency. Part II. d/d., 
pp. 133-136. A further series of bricks was prepared using high- 
grade Turkish chrome ore and Demerara bauxite. Observations 
made during the manufacture and service trials of these test-bricks 
are given. Reviewing the results obtained in Parts I and II of 
this investigation, it seems rather conclusive that the drastic con- 
ditions to be met in the basic open-hearth furnace are too severe 
for a chrome-bauxite brick. The refractoriness-under-load test in 
both the preliminary and works trials experiments indicated a 
rather low ‘“‘start-to-fail” point with a long viscous range, the 
actual highest temperature being 1430° C. for the laboratory trials 
and 1370° C. for the manufactured bricks. It was thought that the 
viscosity would be great enough to more or less mask this low 
start-to-fail point; the service trials, however, show that this is not 
so. The trials in a Sn-smelting furnace indicate that these bricks 
would probably give good service under conditions which are less 
severe, especially from the temperature standpoint, than those met 
with in the basic open-hearth furnace. GTM (6) 


A Study of Heat Transfer in an Annealing Furnace. E>warp 
G. FIEGEHEN. Engineer, Vol. 164, Oct. 8, 1937, pp. 382-384. 
Mathematical. Discusses the application of fundamental prin- 
ciples of combustion and heat transfer to the general design of an 
oil-fired annealing furnace for steel castings. The car-bottom fur- 
nace is the type of furnace dealt with. The following problems 
are included: rate of heating, heat input, heat transmission, radia- 
tion, removal of gases and preheating atomizing air. An approxi- 
mate heat balance sheet is given, showing the thermal efficiency of 
the furnace to be about 25%. There is a heat loss of 51.75% 
to the outgoing flue gases. Electrically-heated furnaces are more 
efficient but require a greater capital outlay than oil-fired furnaces. 
LFM (6) 
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Panel Spalling Tests on Insulating Brick and Insulating Fire 
Brick. W. RAYMOND KERR (Armstrong Cork Company) Bull. 
Am. Ceram. Soc., Vol. 16, Aug. 1937, pp. 322-328. Original re- 
search. A description of the test furnace and test panels used is 
given. Panels were preheated 24 hours at various predetermined 
temperatures before testing. Spalling test proper consisted of 10 
cycles of heating and cooling with air at room temperature. 
Spalling resistance depends on a number of factors, including 
mechanical strength, non-vitrified structure, and absence of marked 
reducing conditions in use. At any definite temperature the physi- 
cal properties are believed to be of more importance than chemical 
constitution. The.described test divides insulating brick or insulat- 
ing fire brick into three general classes: (1) good resistance to 
spalling (2) medium resistance to spalling and (3) poor resistance 
to spalling. CRA (6) 
Recent Advances in High Frequency and Double Frequency 
Induction Furnaces (Les Progrés Récents des Fours 4 Induction 
a Haute et Double Fréquence) Lupwic A. DreyFus. J. Four 
Elec., Vol. 46, Oct. 1937, pp. 329-336; Nov. 1937, pp. 364-372. 
The use of single-phase high-frequency current has many advan- 
tages but does not produce the best possible motion in the molten 
bath. Much better results are obtained when the motion of the 
bath is regulated by a special polyphase circuit used in connection 
with the main (heating) single phase circuit. The idea is pre- 
sented mathematically and illustrated by installations in use. 
JDG (6) 
Preparation of Furnace Gases for Non-oxidizing Atmospheres. 
ErNeEst E. THuM (Staff) Metal Progress, Vol. 32, Oct. 1937, pp. 
377-382. Discusses oxidation and surface reactions below A, 
point in Fe and steel. Time is an important factor in surface 
oxidation. Old method of adjusting the flame to rid the flue 
gases of O: is not effective. A N:-H: atmosphere is suggested, 
for the Ne is inert and the H: may combine with infiltrating O, 
Equipment for producing a non-oxidizing atmosphere from natura! 
gas is in use, with gas costing about $.20/1000 ft.* Effects pro 
duced by different gases at different temperatures are discussed. 
Moisture control is very important. WLC (6) 
Notes on the Mechanical Properties of Refractory Materials. 
A. L. Roperts. Trans. Ceram. Soc., Vol. 36, Aug. 1937, pp. 32: 
339. By somewhat detailed consideration of the mechanical pro; 
erties of refractory materials, the author demonstrates the range of 
tests required to evaluate mechanical propetries over a wide rang 
of temperature. Below 1000° C., the modulus of elasticity and 
ultimate strength are of primary interest; above this temperatu 
these values cannot be determined owing to the influence of ¢! 
time factor. GT (6) 


The Influence of the Quality of Fuel on the Output of Re- 
verberatory Furnaces and the Utilization of Low Grade Coals. 
D. M. YUKHTANOV, Tsvetnye Metal., No. 7, July, 1937, pp. 37-5 
The author made a study of efficiency and economics of low gra 
coals for furnace heating in the Ural copper industry as compar 
to heating with oil or high grade coal. The use of low grade c 
lowers the efficiency of reverberatory furnaces, and in order 
approach the output of oil fired furnaces preheating of air to 350 - 
400° C. is necessary when soft coal is used. BND (6) 


The Spring-making Plant of Messrs. Samuel Fox and Company, 
Ltd., Stocksbridge. Engineering, Vol. 144, Aug. 6, 1937, pp 
148-150, 152. Descriptive. In this factory are made 60% of the 
springs used in England for heavy vehicles, such as buses and 
trucks. The manufacturing process is outlined, laying stress upon 
the modern furnaces in use. These furnaces are used for pre-heat- 
ing, re-heating and tempering. They are automatic gas-fired fur- 
naces controlled within a variation of 5° C. LFM (6) 

Checker Brick in Open-hearth Service. W. C. BUELL, JR. 
Bull, Am. Ceram. Soc., Vol. 16, Apr. 1937, pp. 139-143. Design. 
The design of open hearth checkers is discussed. Fluid distri- 
bution to the checker work is more important than size or shape of 
checker brick, or any method of laying them. CRA (6) 


The Work of the American Society for Testing Materials on 
Refractories. C. E. BALgEs (Ironton Fire Brick Co.) Bull. Am. 
Ceram. Soc., Vol. 16, Aug. 1937, pp. 317-318. Descriptive of the 
organization and method of operation of Committee C-8 on Re- 
fractories of the Am. Soc. Testing Materials. CRA (6) 


The Mechanization of Industrial Furnaces. GEORGE CHARLES 
MaTHEWs. J]. Record Trans. Junior Inst. Engrs., Vol. 47, Dec. 
1936, pp. 93-100. Descriptive. Discusses and illustrates re-heat- 
ing furnaces, sheet annealing, normalizing, tunnel and rotary hearth 
furnaces. EF (6) 

192-KW. Electric Annealing Furnace. Engineering, Vol. 144, 
Aug. 27, 1937, p. 244. Descriptive. The furnace is of the 
double-ended roller-heater type, and is intended for annealing Al- 
alloy billets prior to forging, and for heat treating Al-alloy air- 
plane parts. LFM (6) 


The Steel Heat-treatment Department of Messrs. The Dar- 
lington Forge, Ltd. Engineering, Vol. 144, Oct. 22, 1937, pp. 
451-452. General description of furnaces recently installed. 

LFM (6) 






METALS AND ALLOYS 

















FILTER AGITAT 
FM 4 Ibs 





Ol BURNING 





Ar e7,’, 
iif 
a 
€ 
BLAST FURNACE BLOWER 
_ a 35,000 CF 
& swt a 





Other I-R saprate include atr and gas Compressors, Cameron Pumps 


& 
Rock Drills, Hoists and Pneumatic Tools. Condensers and Steam Jet 
ire | apo Refrie ratio 
BROAT V/A Y NEV ¥CYR k N \ 


cc 7. i2 





‘, 


women! = 






GAS MIXER 
333 CFM 15 Ibs 





Your blowers should supply 
low-cost air and should at all 
times be available for service. 

With 32 years’ experience 
in building and applying 
turbo-blowers, and with uni- 
form care exercised in design 


and construction, Ingersoll- 


Rand is equipped to provide 


low-cost air—whether it 
involves 3 or 12,000 horse- 


power. 


Atlanta 

Birmingham - 

Boston 

Buffalo Knoxville 

Butte Los Angeles Pottsvilie 
Chicago Newark Salt Lake City 


+ 
A 





——- 





4 
4 


[- JOINING 


7a. Soldering & Brazing 


Cored Solders. C. C. Mitier. Metal Ind., London, Vol. 50. 
Mar. 26, 1937, pp. 379-382. General. Describes types of cored 
solders, steps of manufacture and uses RWB (7a) 


7b. Welding & Cutting 


E. V. DAVID, SECTION EDITOR 


Electric Arc Welding of Monel Metal Structures. JAMEs F. 
MACGUIRE (Watertown Arsenal) Welding ]., N. Y., Vol. 16, July 
1937, Supplement pp. 4-7. Description of methods of manufac- 
ture of various structures and experience in welding. The struc- 
tures are built up by welding Monel plate bent to different shapes 
The composition of plate and electrode used is as follows: 


C Mn Si Fe Al Mg Cu Ni Ti 
Plate s Rare 10 99 045 1.28 1.85 112 31.25 66.14 
Electro allies Meee eae .32 1.21 2.65 008 29.15 65.56 42 


The shestian peor developed by the plate are 95,500 lbs./in.’ 

tensile, 54,500 lbs./in.* proportional limit, 25% elongation in 2 in., 

64.2% reduction of area. Structures made of this material shaped 
by cold bending and welded were found to crack in the weld. 
Stress relief of the cold-worked shapes for 5 hrs. at 575° C. per- 
mitted welding free from former cracking tendency. During stress 
relief of these shapes, distortion is pronounced unless suitable 
precautions are taken with respect to projections and to allowance 
of free expansion and contraction in the furnace. Irregular shapes 
< cut with nibbling machine since the metal cannot be flame cut. 
Edges are prepared in single operation with double angle milling 
cutter which cuts a double Vee scarf. All welds are made in 
horizontal position in special welding jig. The welding electrode 
produces a very fluid melt with lower penetration than steel 
electrode and requires scarfing of butt and fillet welds to assure 
penetration. The structures are stress relieved at 575° C. for 
5 hrs. subsequent to after-welding inspection for re-weld repairs. 
Shot and sand blasting is used for cleaning welds. X-ray inspec- 
tion is used for developing welding procedure and checking com- 
pleted structure. Experimental H beam, tested to destruction, 
showed that double layer fillet welds on ¥” thick plate had 
deformed without failure in the test. WB (7b) 


“High Alloy” Applications and Welding Solutions. J. C. 
HOLMBERG. Ind. & Welding, Vol. 10, Oct. 1937, pp. 68-70; 
Nov. 1937, pp. 33-38; Welding J., N. Y., Vol. 16, Oct. 1937, 
pp. 44-49. Descriptive material treating the problems in fabrica- 
tion of alloy metal equipment. 19-9 steel with Cb was formed of 
44 in. plate into soap making equipment for high temperature 
and pressure use. Most difficult operation was forming, due to 
ease of work hardening of the steel. 18-8 equipment for nitrat- 
ing pots is fabricated by welding and given water spray quench 
from 2000°F. The 15-16% Cr irons are no longer considered un- 
weldable due to development of welding technique which over- 
comes difficulties of grain growth and brittleness formerly asso- 
ciated with the material in welding. In welding the material an 
exact determination of analysis is first made and arc deposit made 
to match the analysis figuring on the basis of about 144% of 
Cr oxidized in the arc. Slight preheat of all Cr irons is deemed 
advisable to avoid rapid quench, and heat treatment is required 
to increase corrosion resistance and bring ductility to high values 
with impact about 10-12 ft. Ibs. Charpy. Heat treatment is 6 hrs. 
at 1475°-1575°F. for spheroidization of carbides, slow cool to 
1100°F., and air or furnace cool. WB (7b) 

Suggestions for Improving Quality of Resistance Welds. A. 
M. MACFARLAND. Welding Engr., Vol. 22, Aug. 1937, pp. 17-18. 
General discussion which indicates time factor an important phase 
of resistance welding and the possibility cited that in a protective 
atmosphere of He or NH; the time factor would assume less 
importance in the production of high quality welds. WB (7b) 

Repairing Casting. M.G. MossHoLper. Welding J., N. Y., 
Vol. 16, Sept. 1937, p. 31. Repair with cast Fe rod on 20 x 20 in. 
steam cylinder of Corliss engine. WB (7b) 
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Residual Stress, WittiAM C. Stewart (U. S. Naval Eng. 
Expt. Sta.) J. Am. Soc. Naval Engrs., Vol. 49, Aug. 1937, pp. 307- 
323. Original research on stress relaxation in stressed tensile 
specimens heated to 400°-1400° F. for various periods of time. 
The materials investigated were .25% C boiler steel, boiler steel 
with .21% C, 1.44% Mn, arc weld metal (mild steel .09% C) and 
Monel metal. The tests are made by straining to yield point a 
tensile bar held in rigid massive frame, by tightening nuts on either 
end of bar, a key being used to prevent the application of torsional 
stress. An extensometer on the bar indicates magnitude of applied 
stress and is replaced on bar after period of heating. Determina- 
tion of degree of stress relaxation due to creep during time at 
temperature is indicated by mew extensometer reading. The data 
are plotted in stress-time curves for various temperatures, stress 
vs. temperature curves and stress-temp.-time-surfaces. For the 
steels relaxation becomes appreciable only beyond 900° F. if held 
for a long period. Complete relaxation occurs only at 1400° F. 
for short heating period, but for all practical purposes in the relief 
of locked-up welding stresses the treatment at 1200° F. is sufh 
cient to dissipate by creep any dangerous levels of residual stress 
Since stress relief does occur to a certain degree at 900° F. the 
treatment is considered of value where the complete relaxation at 
1200° F. would result in objectionable warping of a structure of 
the final machining. Monel metal is considerably stress-relieved 
after 800° F. treatment and at 1200° F. practically completel; 
relieved. Cold worked Monel is stress relieved at 800° F. i 
order to hold physical properties as high as possible. If relieve 
at 600° F. erratic behavior in fatigue tests is experienced. 

WB (7b) 

Inspection of Welding. NorMAN Dosson. Welding Ind 
London, Vol. 5, May 1937, pp. 142-148. Discussion of weldin 
tests which are considered practical for shipyard use. Tests o 
electrodes consists of deposit tests for strength, elongation, Izo 
impact and bend values for the metal deposited. A table givin 
results of typical tests on 5 deposits show equal or higher valu 
than required to pass specifications. Other requirements of tl 
electrodes and coating are listed. In water testing of welded stru 
tures defects are found principally in the corners due to entrapp: 
slag. Gives methods of welding various details of ship stru 
ture, water and oil-tight bulkheads, tanks, plating. Some resul 
are discussed and tabulated for tests to determine possibility of bu 
welding plates prepared with un-bevelled ends, and some of t! 
ends cut with oxy-acetylene and coal gas-torch. Welds made wi 
these plates indicated that welding with unbevelled edges shou 
be limited to plating of .40 in. thickness or under. The cro 
section of welds of various types made for the tests are shown, | 
illustrate some of the defects. WB (7! 


Casing Pipe Welding. H.S. Carp. Welding J., N. Y., Vo! 
16, Sept. 1937, pp. 27-28. Ind. & Welding, Vol. 10, Sept. 1937 
pp. 61-62. Welding Engr., Vol. 22, Oct. 1937, pp. 32-33. Prob 
lems in this field reviewed as fire hazard which can usually be 
overcome by plugging well with mud, C content of high tensil« 
pipe requires special handling which increases welding tim« 
With low C, high strength steels with 100% weld joint efficiency, 
speed of welding could be increased. Arc welding is preferred 
for the job because of greater ease of running double bead and 
lesser heating of parent metal. Welded pipe is preferred over 
screwed joints because of two qualities that are inherent in good 
pipe weld: (1) it is leakproof if made so originally and remains 
leakproof; (2) the weld can be made permanently as strong as the 
pipe itself. WB (7b) 


Safe Ending Locomotive Boiler Flues and Super-heater Tubes. 
H. A. Woorrer (Federal Machine & Welder Co.) Welding J., 
N. Y., Vol. 16, Sept. 1937, pp. 24-27. The practice of flash 
welding new ends on tubes is described. The welding machines 
for this work are of two sizes, 60-100 Kva and 150-200 Kva, and 
are equipped with pressure device to push up the weld after flash- 
ing. Salvaging of short lengths can be done in the machine by 
welding together sufficient to form long tube. From the welder 
the tube is sent to “Hartz” roller which rolls down the welds 
which are not more than 14 in. from tube end. A special roller is 
used for joining long tubes. The welder may also be used for 
joining bar stock, annealing, heating for stretching, etc., and for 
welding return bends to superheater tubes. The welds are 100 to 
110% as strong as tube metal. WB (7b) 
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Proves the extra STRENGTH and CORROSION 
RESISTANCE available with “Fleetweld” 


This 78-in. sewage line, crossing the Platte River at 
Denver’s new sewage disposal works, consists of two 
105-ft. arc welded spans. It is claimed these are the 
longest self-supporting pipe spans in the world. The 
design saved 22% in costs . . . Copper-molybdenum steel 


was specified to provide adequate corrosion resistance. 


Normally, a special alloy electrode would be used to weld 
a job of this type. Here, however, the engineers were 
well familiar with “Fleetweld.” They knew that the welds 
produced by this electrode had strength, ductility and 
corrosion resistance in excess of actual mild steel service 
requirements—that they would provide an ample 


margin of safety for the pipe span design. Hence, 
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Courtesy Thompson Mfg. Co., Denver, Colo. 


*“Fleetweld” was used... and with complete satisfaction. 


“Fleetweld” packs extra value into every weld it produces. 
That’s why the whole world prefers this Lincoln mild 
steel electrode and recognizes it as the standard for 
weld quality and economy. Ask for proof of its superi- 
ority as applied to your products. Address THE LINCOLN 
ELECTRIC COMPANY, Dept. LL-462, Cleveland, Ohio. 


Write for a free copy of Bulletin 401. 
It gives procedures and weld properties of the 21 Lincoln 
electrodes for various welding 


and hard-facing - 
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The Future of Welding. Welder, Vol. 9, Sept. 1937, pp. 
271-279. A symposium of answers to the question from authori- 
ties in a variety of fields. Fresh avenues of welding development 
continue to open up due to the conviction that welding is scien- 
tifically correct as shown by exhaustive tests in the laboratory. It 
is favored for Naval and industrial construction because of 
weight reduction and assurance of liquid tightness in joints. 
Construction and repair applications, considered fantastic and 
impossible in the past, are successfully accomplished with weld- 
ing, which removes the limitations of standard sections as factor 
in design, uses rolled sections in place of castings and removes 
the inherent risks with castings if used for similar purposes. It 
is predicted that all the world’s ships will eventually be weld- 
constructed; the future of structural welding being the future of 
structural steel engineering. [This symposium should provide the 
welding profession with ammunition with which to meet the 
diminishing opponents of welding —W. B.} WB (7b) 


Grinding and Finishing the Stainless Steels. W.D. WILKIN- 
SON, JR. (Electro Met. Co.) Ind. & Welding, Vol. 10, Oct. 1937, 
pp. 62-65, 72. General discussion. Work hardening, which 
affects corrosion resistance, must be prevented in grinding by 
keeping metal cool. Grinding wheel of relatively coarse, open 
and porous grain is usually required; the grains break off before 
they can become dull. Fused alumina is considered best for grind- 
ing wheel, with an optimum speed suited to the alloy. Due to 
localized heating in buffing, the buffing compounds should be 
S-free to prevent tarnishing. Si and Al oxides are most used for 
abrasives for grinding to obtain high corrosion resistance, and 
where Fe oxide or other impurities are introduced in grinding, 
the metal should be pickled for 15-20 min. in warm 25% HNOs. 
In grinding down welds, manila paper is shellacked to polished 
metal next to weld to prevent marring the finish. WB (7b) 


This Wood Sawer Is a Dream Come True. F. G. WALKER 
(Jones-Superior Machine Co.) Fab. Progress, Sept.-Oct. 1937, pp. 
151-153. Descriptive article on redesign of product for welded 
fabrication {the type of paper with which to win the James F. 
Lincoin Arc Welding Foundation Prize—W. B.} Redesign is 
logical when some piece of equipment has become inadequate from 
the standpoint of service, sales or cost of manufacture. The 
changeover of this plant from the use of castings to welding is 
shown to have paid, for higher strength, more reliable and lighter 
product resulted. Weight reduction ranges from 35 to 50% over 
castings formerly used. Costs are lowered due to lower inven- 
tories (no castings storage) elimination of patterns, reduction in 
production time, etc. Costs are stated to be 30% less with 


welding. WB (7b) 


The Welding of Non-rusting, Ni-free Chromium Steels (Das 
Schweissen von Nichtrostenden, Nickelfreien Chromstahlen) 
W. ToFAuTE. Z. Ver. deut. Ing., Vol. 81, Sept. 18, 1937, pp. 
1117-1122. Original research. Welding of Cr steels does not 
give fully satisfactory results with regard to mechanical proper- 
ties, as the latter are usually inferior to those of the un-welded 
material. The improvement obtainable by adding carbide-forming 
elements was investigated in 18-30% Cr steels, with Ti, Tia, Cb, 
Mo and Si additions, and varying C contents. Gas fusion and 
electric welding with the same material as the parent metal are 
unsatisfactory. Coated electrodes of low C 18/8 gave good elon- 
gation and bending resistance. Ni-free 18 to 30% Cr steels can 
be satisfactorily welded, without impairing corrosion resistance, if 
additions of Ti, Ta and Cb be made. Ha (7b) 


Growth and Spread of Arc Welding in Canada. A. S. WALL 
(Dominion Bridge Co., Ltd., Montreal) Welding J., N. Y., Vol. 
16, Nov. 1937, pp. 5-11. Review of progress in use of welding 
from primarily a repair tool to important fabricating method is 
made for a number of major Canadian industries. Various trends 
in welding machines and electrode types are discussed. Proce- 
dures in fabrication, stress relief, X-ray examination, training of 
operators, and design of joints are given in text. The latter 
section is treated extensively with sketches illustrating how joints 
are made for various plate thicknesses in order to obtain suitable 
penetration of the arc and to obtain maximum physical properties. 

WB (7b) 


Notes on the Welding of Grey Iron Castings. WILHELM 
HERMANN. Welding Ind., London, Vol. 5, May 1937, pp. 124- 
127. General discussion and review. The field of application 
cited as (1) removal, or repair of typical casting faults such as 
local surface shrinkages, pipes, pores, cutting out of large inclusions 
and filling up, (2) correcting the geometrical imperfections of cast- 
ings. (3) repairing cracked castings, as far as this is possible in 
view of the nature of the castings and type of subsequent appli- 
cation, (4) uniting separately poured sections of castings so as to 
form a complete unit, (5) modifying, or improving certain surface 


properties, such as local edge hardness, etc., by adding certain Fe 
compositions and uniting them with a coating by welding. Cold 
welding of gray Fe should be used only where the more satis- 
WB (7b) 


factory hot or semi-hot welding cannot be applied. 
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Diffusion Through Ferrous Welds of Duo-clad Metals. 
LEONARD C. GRIMSHAW (Latrobe Electric Steel Co.) Metal Prog- 
ress, Vol. 31, May 1937, pp. 504-507. Micrographs show dif- 
fusion of C from steel (0.98% C, 0.31% Si, 1.63% Mn) through 
electrolytic Fe weld zone of 0.011-0.012 in. thick into low C plate 
all welded together by Armstrong Clad process. 18-4-1 high speed 
steel and same with 11% Co and 1% Mo are shown welded to 
low C plate. Ferrite bands are apparent at the extremities of elec- 
trolytic Fe weld material in the annealed condition (1450° F. 
for C-Mn steel, 1680° F. for H.S. steel). Quenching eliminated 
these bands. C diffusion is greatest for C-Mn, least for 18-4-1 
and intermediate for Co-Mo 18-4-1 steel. WLC (7b) 


Peening and Its Effects on Arc Welds. E. M. MCCUTCHEON, 
Jr. & D. M. Kinosiey, Jr. Welding J., N. Y., Vol. 16, July 
1937, Supplement pp. 22-28. Experimental work is reported for 
the effect of hot and cold peening as compared with non-peened 
welds on strain relief, tensile strength, ductility, bend ductility, 
hardness, grain structure and distortion produced in the welding 
process. Butt and fillet welds were tested and results obtained 
are discussed. Cold peening reduces shrinkage strains to highest 
degree but weld so processed has low bend ductility; hot peening 
is preferable due to better physical properties with slightly less 
shrinkage correction than for cold peening and represents a method 
of preventing welding cracks in multilayer welds. WB (7b) 


The Effect of Total Carbon and Manganese on the Mechanical 
Properties and Structure of Welded Joints in Plain Low-carbon 
Steel. A Review of the Literature to Jan. 1, 1937. W. SpPRaA- 
RAGEN & G. E. CLaussEN. Welding J., N. Y., Vol. 16, Sept. 
1937, Supplement pp. 23-32. Hardness tests on single bead welds 
are reported to have established the hardening effect of Mn as 
1/5 to 1/7 that of C in welding. There appears to be no difficulty 
in welding steels with less than 1% Mn if C is below .25%, 
although cracking during welding is reported in one investigation 
to be critical in the range of .3% to .60% Mn. The results of 
hardness and physical tests as shown by the literature are given in 
tables. WB (7b) 


Problems in the Production Welding of Piping. E. R. SEA 
BLOOM (Crane Co.) Ind. & Welding, Vol. 10, Oct. 1937, pp. 38 
42. Number of welds made in 1928 in Crane shop were 13,000 
in 1936—77,500, and 100,000 estimated for 1937. The welding 
is done in accordance with procedure controls developed by fab 
ricating shop, metallurgical and research laboratories with approva 
of insurance companies. Bend test elongation averages 33% fo 
gas and 55% for arc welders. The designs of butt welds in plat 
of various thickness are shown in sketches. Backing chill ring 
are used to prevent internal icicles and do not have spacer ridge: 
or projections. The latter were found to affect penetration t 
bottom of grooves adversely. WB (7b) 


Welding Design and Practice. J. F. LINcoLN. Welding Ind 
London, Vol. 5, July 1937, pp. 215-223. A report of a lectur 
before the Inst. Welding in which examples of welded structure 
are compared with those of cast design. A number of other structur« 
of weld construction are reviewed, showing advantages of weldin; 
and some of these applications are illustrated. Problems of a; 
pearance, redesign and future possibilities of welding are di: 
cussed. The discussion following the lecture gives views on weld 
ing 314% Ni steel, merits of d.c. and a.c. welding, secondar 
stresses in structures, effect of electrode size and number of passe: 
positioning, repair work and other topics. WB (7b) 


Working Stress—5 Million Lbs. per Weld. JOHN KosMA 
(Northern Boiler Co.) Ind. &G Welding, Vol. 10, Aug. 1937, pp 
27-30. Press made by butt welding plate sections to U sections to 
form continuous steel housing inside of which the stationary and 
movable platens are mounted. Freedom from distortion and re- 
flection of top and bottom plates is claimed as advantage over 
strain-rod type of press frame. The welds are made with 4 in 
heavily coated electrode using 250 amps. d.c. The welds are 
cleaned free of scale with pneumatic hammer which also peens 
the bead. The complete frame is normalized at 1250° F. for 6 
hrs. and furnace cooled for 12 hrs. WB (7b) 


Oxy-acetylene Welding and Cutting as Applied to Trackwork. 
N. W. SwInNERTON. Welding Ind., London, Vol. 5, June 1937, 
pp. 180-188. Comprehensive discussion and review of build-up 
and repair work as practiced on English railroads. Topics dis- 
cussed with details of technique are (1) rail bonding, (2) weld- 
ing of Cu bonds, (3) preliminary operations, (4) building up the 
deposit, (5) cutting up rails, and (6) resurfacing. Application 
under fast traffic conditions. See also Metals and Alloys, Vol. 8, 
July 1937, p. MA 424L/9. WB (7b) 


Aluminum Bronze Welding. C. D. McFattis. Ind. & Weld- 
ing, Vol. 10, Aug. 1937, p. 46. With a recommended flux con- 
taining cryolite (Na Al fluoride) and NaF to lower m. p. of flux 
there is no difficulity in welding the Al bronze. The flux is 
effective in removing AlsO; and makes possible mixing of fused 
parent metal with the welding rod. Excess Al must be added to 
the rod to counteract removal by oxidation and fluxing. WB (7b) 
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“=| SIL-FOS and EASY-FLO make ) — 


strong, vibration-resisting joints for 





many industries, including makers W, 

Pe fa hen low temperature silver brazing alloys take 
AIRPLANE EQUIPMENT ae ; 
AUTOMOTIVE PARTS hold of metals they join them with a permanent grip. 
BAND SAWS . es 
CONTACTS Joints are strong and have a ductility that makes them 
CUTTING TOOLS . . . 

ELECTRICAL APPARATUS reliable, even under constant vibration or heavy shocks. 
FOOD MACHINERY 

pc ig This feature of low temperature alloys comes from 
HEAT EXCHANGERS the silver they contain. It makes them extremely 
INSTRUMENTS : 
LAUNDRY EQUIPMENT liquid at temperatures as low as 1175° F. They pene- 
MUSICAL INSTRUMENTS 

MOTORS trate quickly to every crevice of a joint and diffuse 
MARINE EQUIPMENT 





PIPE AND FITTINGS 


into metal surfaces. A thin, ductile film imbedded in 
RAILROAD EQUIPMENT 


REGULATORS the parts joined makes a joint as sound as solid metal. 
REFRIGERATORS 

TANKS oie act : 
THERMOSTATS This high strength, plus ability to absorb jars, jolts 
TRANSFORMERS aN 

TUBING and vibrations are important reasons why so many 
TURBINE BLADING 

VALVES manufacturers now use the low temperature alloys 
WELDING APPARATUS 

WIRE AND CABLE Sil-Fos and Easy-Flo. 


WIRE MESH AND CLOTH 


—AND MANY OTHERS Have you tried these alloys on your work? They 


If you have a problem in joining , cad P ; ° 
. make reliable joints at low cost with savings in gas, 
either ferrous or non-ferrous metals, 


we'll be glad to cooperate in solv- labor and finishing costs. Write us for details. 
ing it — write us today. 














: HANDY AND HARMAN : 82 Fulton St.. New York 
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An Alternating Current Non-destructive Test for Welded 
Seams. W. B. KoUWENHOVEN & A. E. Vivett. Welding J., 
N. Y., Vol. 16, Oct. 1937, supplement pp. 47-50. Report of 
research on testing of good and bad welds, in which the wave 
shape obtained on cathode ray oscillograph screen is used to 
determine quality of weld joint. Tests made with laminated 
specimen provided means of indicating sensitivity of method, 
which together with X-ray pictures, confirmed existence of flaws 
in welds as indicated by the magnetic tester. It was found that 
weld bead need not be machined off for the test to be effective. 
Some of the wave forms of good and bad welds have been photo- 
graphed and are given in the text. WB (7b) 


Welding of Copper. A. P. YouNG (Mich. College of Min. 
& Tech.) Welding J., N. Y., Vol. 16, Oct. 1937, supplement 
pp. 30-40. Report of research on welding of Cu plate with torch 
and long C arc processes. Data on physical properties of welds 
made are given in several tables. Hardness contours through 
welded joint (Monotron hardness test) are given, showing 
annealing effect of heat of weld in reducing hardness next to 
weld. Macro and micro studies on the weld metal and _ heat- 
affected zone are well-illustrated, showing type of bond obtained, 
porosity encountered under certain conditions, bend and tensile 
test failures. Some conclusions are given as to conditions which 
should prevail for good bonding and high strength welds free 
from porosity. WB (7b) 


Spot-welding of Low-alloy Steels. C. S. MIKHALAPOV (Heintz 
Mfg. Co.) Welding J., N. Y., Vol. 16, Oct. 1937, pp. 59-61. 
General discussion of mechanism of spot weld. Tendency for 
metal at sheet contacts to vaporize is considered to be high, and 
welding pressure is regarded as preventing expansion and raising 
vaporization temperature. Where welding time is shortened, 
higher pressures are required. Alloy steels are more difficult to 
weld than mild steels, and tendency for gassy, porous welds is 
greater. Low-alloy steels require less welding current than mild 
steels due to higher resistance and lower thermal conductivity. 
Plea is made for more intensive study of spot welding of low 
alloy steels. WB (7b) 


The Oxy-acetylene Welding of Chrome-molybdenum Steel. 
GEORGE W. BirpsAL_. Ind. & Welding, Vol. 10, Sept. 1937, pp. 
48-50. Cracking of steel in neighborhood of weld is prevented by 
maintenance of neutral flame, staggering of welding to prevent 
building up heat, welding parallel to rolling direction, removal of 
Cu film on steel from rolling and drawing operations. Use of 
oxidizing flame produces brittleness due to oxides rejected at grain 
boundary. Use of excess acetylene increases air hardening proper- 
ties and brittleness of material. Cu is stated to cause cracking 
of Cr-Mo steel when the C content was so low as to give easy 
weldability without the Cu present. Heat treatment after weld- 
ing preferred to reduce grain size and increase strength. 

WB (7b) 


A New Welding Method for Rails of High Wear Resistance 
(Ein neues Schweissverfahren fiir hochverschleissfeste Schienen) 
WILHELM AHLEDT. Organ Fortschr. Eisenbahnw., Vol. 92, June 
15, 1937, pp. 222-225. Reports modified thermit welding method 
for rails exceeding a tensile strength of 120,000 Ibs./in.* (up to 
0.9% C). States that press welding by the ordinary thermit 
process becomes unsuitable at about 0.4% C. The ends of 2 
rails are pressed together and heated to temperatures between 
solidus and liquidus. To conserve the shape of the rail heads, a 
special heat insulating mold is applied. Microstructural, hardness, 
bending, tensile and impact testing results from joints made by the 
new welding process are presented. EF (7b) 


Heavy Welding. Welder, Vol. 9, Sept. 1937, pp. 264-267. 
Descriptive, showing advantage of large jigs for positioning welds. 
Large jigs are discussed and illustrated; tilting and rotation of 
jig, placing welds in downhand position is through motor oper- 
ated gearing. Jig is weld construction. Another large welded 
structure, a manipulator for sending large ingots back and forth 
from blooming mill, is described and illustrated. The manipulator 
is claimed to be the largest piece of plant machinery ever built 
(Morgan Eng. Co., Pittsburgh) and the prediction is made that its 
successful production will revolutionize application of electric 
welding to heavy machine industry. WB (7b) 


Automatic Resistance Welding. Harry LANDsTROM. Weld- 
ing J., N. Y., Vol. 16, Oct. 1937, pp. 12-14. General develop- 
ment of requirements for successful resistance welding of various 
types. Critical phases of welding control are indicated as differ- 
ing with various methods of welding. Control of timing and 
change to automatic timing has permitted speeds of successful 
welding greatly in excess of those formerly obtained. WB (7b) 

Welding ee in the Specialty Field. A. M. Mac- 
FARLAND. Welding Engr., Vol. 22, Nov. 1937, p. 45. Flash 
and spot welding of 1/16 in. Ni wire to 1/8” steel wire, W 
welded to Cu, large steel mass to thin steel sheet and brass studs 
to steel plate are briefly discussed. WB (7b) 
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Qualifying Welding Operators For Important Work. Navy 
DEPARTMENT, BUREAU OF CONSTRUCTION AND Repair. Weld- 
ing J., N. Y., Vol. 16, Nov. 1937, pp. 21-22. Tests for Navy 
work are made on specific materials the operator is to use, and 
specimens are chosen according to schedule given in six diagrams 
in the text. Root and face bends are made on the specimens, 
prepared according to the schedule, and are required to be capable 
of passing root and face bends to full capacity of bending jig 
(shown in diagram) without developing any cracks in excess of 
lf in. measured in any direction. WB (7b) 

Nitric Acid Corrosion Test of Stainless Weld Metal. R. D. 
Tuomas (Arcos Corp.) Ind. & Welding, Vol. 10, Nov. 1937, 
pp. 40-42, 47. Discussion of W. R. Huey test in boiling 67% 
HNO; of rectangular samples of deposit metal. Company’s tests 
show the best weld metal has very light attack in first 48-hr. 
period, 2nd period 20% greater corrosion, 3rd, 4th & Sth re- 
spectively 25, 35 and 45% greater than previous periods. Graph 
is shown of 6 weld metal samples indicating wide variation in 
corrosion resistance of identical 19-9 steel core wire, which is 
attributed to differences in coatings. WB (7b) 


Mechanical Cutting in Railroad Work. H. Bass (N. Y. Cen- 
tral R. R.) Welding J., N. Y., Vol. 16, Oct. 1937, pp. 18-21. 
Discussion and pictorial review of some large-size cutting opera- 
tions for railroad gear. Automatic machine flame cutting is used, 
with magnetic device for guiding torch in desired path. Steels 
below .30% C can be cut cold with no appreciable effect on 
physical and chemical properties. Forgings need to be annealed 
and cut hot because of forging stresses. Where steel above .30% 
C is cut, annealing restores machinability to original value. 

WB (7b) 

Welding In Naval Construction. SiR GEORGE THURSTON. 
Welder, Vol. 9, Sept. 1937, pp. 280-284. Authoritative review 
of world naval accomplishments in welding. Confidence in arc 
welded construction of naval vessels has increased to such an 
extent that where it is not applied it is cause for astonishment, 
due to the superior structure and lower weight obtained with 
its use. Submarines, aircraft carriers, warships, tankers and pas- 
senger ships are largely or entirely welded now, and have passed 
most severe service tests. WB (7b) 


Development and Present State of the Construction of Special 
Welded Railroad Cars (Entwicklung und gegenwirtiger Stand 
im Bau geschweisster Trieb-, Steuer- und Beiwagen) Orr 
TASCHINGER. Organ Fortschr. Eisenbahnw., Vol. 91, July 15 
1937, pp. 249-261. Up-to-date, detailed review of the construc 
tion of German passenger cars with own driving unit. Th« 
weight savings are due not only to the adoption of welding, bu: 
also to the application of new construction principles. A wealt! 
of structural details and many data on performance are presented 

EF (7b) 

Discussion On Fusion Welding Wrought Iron. B.D. LANDE 
(A. M. Byers Co.) Welding J., N. Y., Vol. 16, Oct. 1937, supple 
ment pp 71-72. Results of physical tests on wrought Fe welds ar 
reported for the weld deposit and the joint itself as made betwee: 
2 wrought Fe plates with slag fibers parallel and perpendicula: 
to weld bead and between wrought Fe and mild steel plates 
Plates welded and tested were in a series of thicknesses fron 
4 in. to 1 in. thick. The tests reported are considered to repre 
sent practically the only information available on strength of 
welded wrought Fe in this country, and confirm the excellent 
results obtained with wrought Fe abroad. WB (7b) 


Interrupted Spot Welding Uses Electron Tube Control. Rk 
S. PELTON (Gen. Electric) Metal Progress, Vol. 32, July 1937, 
pp. 59-62. The use of thyratron tubes in the control of time and 
sequence of current in spot welders has resulted in economy of 
maintenance and improved control. Interrupted spot welding has 
been developed by use of such control. This type of welding 
employs repeated impulses of power or current during a single 
application of mechanicai pressure, and makes possible the welding 
of pieces much thicker than formerly. WLC (7b) 


Resistance Welding Widened by Tube Control. E. H. VeEp- 
DER & J. W. DAWSON (Westinghouse Elec. & Mfg. Co.) Iron 
Age, Vol. 140, Nov. 4, 1937, pp. 28-33, 81-82; Nov. 18, 1937, 
pp. 44-49. Practical review Ps spot, butt, projection and seam 
welding, and factors influencing quality and cost. Includes also 
weld timing data on ignition equipment. Outlines advantages 
resulting from accurate control afforded by electron tube timers 
and describes applications of ignition tube equipment. 

VSP (7b) 

Blade Warpage Overcome. R. K. KENNEDY (Haynes Stellite 
Co.) Welding J., N. Y., Vol. 16, Nov. 1937, pp. 18-19. An 
ingenious method of hard facing edge of scraper blades is de- 
scribed. The welding is done with blades restrained in a curved 
position of opposite curvature to that which would normally 
result on cooling from welding heat. Removal of curved restraint 
immediately after welding permits the hard facing to cool under 
compression with the result that no cracking of the deposit is 
experienced. Details are illustrated in sketches. WB (7b) 
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Welding—An Aid In Dam Construction. T. B. JEFFERSON. 
Welding J., N. Y., Vol. 16, Oct. 1937, pp. 5-12. Description 
of maintenance and repair uses of welding and cutting to keep 
heavy equipment functioning in service of severe abrasive condi- 
tions. Hard facing is generally applied to local areas of greatest 
wear. Cracked pump casings of cast steel are repaired by weld- 
ing; worn impellers are built up to original size by welding. A 
generous supply of photos illustrating the size of the welding 
jobs, methods of procedure and the reconditioned appearance of 
parts is given. WB (7b) 

Methods Used in Making Invisible Spot Welds. H. W. RotH 
(Roth Welding Engineering Co.) Steel, Vol. 101, July 12, 1937, 
pp. 44-48. Discusses possibilities and practical aspects of invisible 
spot welding. Requirements are a large contact surface on the 
side of the invisible weld; a carefully determined welding pres- 
sure, and means to keep the pressure uniform in production; cor- 
rect type of welding transformer, permitting instantaneous weld- 
ing; and timing control to guarantee short-cycle timing, with the 
necessary amount of uniformity. MS (7b) 


Construction Principles and Metallurgical Problems in Auto- 
genous Welding (Principes Constructifs, Problémes Metallurgi- 
ques posés par la Soudure Autogéne) ROSENTHAL. Usine, Vol. 
46, Aug. 5, 1937, pp. 25-27. A general discussion on the dis- 
tribution and magnitude of stresses in and around the weld, de-- 
fects due to enclosures, and the physico-chemical phenomena (such 
as aging) particularly in Cu and Cu-Cr steels, in which mechanical 
properties are improved by tempering between 400°-600° C. The 
importance of avoiding too rapid cooling after arc welding is 
stressed. Ha (7b) 

Structure of Hard-surfacing Weld Deposits. A. G. DEGALYER 
(Ludlum Steel Co.) Welding Engr., Vol. 22, Oct. 1937, pp. 36- 
37. Discussion of hardness differential between matrix and super- 
hard particle and structure of deposits as related to wear and im- 
pact service. Brittleness in weld deposit is a function of structure 
ind when latter is uniform and fine-grained, toughness is assured. 
Structure for abrasion resistance only, need not be as fine grained 
or uniform. Three types of surfacing alloys cited as (1) 17% 


Mo, 5% W, 2% B, .35% C; (2) 14% Cr, 2% Mo, 1% B, 
35% C; (3) 5% W, 4% Cr plus B. WB (7b) 
Welding Sequence Solves Tolerance Limits. F. M. Ho sy. 


ind. & Welding, Vol. 10, Aug. 1937, pp. 35-37. Description of 
weld sequence control for reducing shrinkage of welded steel floor 
ff N. Y. City Triborough Bridge. Cu-Si steel plates 5” thick 
vere welded with U groove butt welds with 3/16” and 1% in. 
lectrodes to form bridge deck for roadway. Welds were made in 
ive passes with hot peening of each pass. WB (7b) 


Static and Impact Tensile Properties of Some Welds at 
Ordinary and Low Temperatures. Otto H. HENRY. Welding 
l. N. Y., Vol. 16, Oct. 1937, supplement pp. 41-46. Report on 
ests made at +20° to —80°C. of resistance butt, atomic H. and 
oronze welds in .25% C steel and gas and arc welds in 18-8 steel. 
Results shown in curves and test fractures indicate no great sen- 
sitivity of welds to refrigeration. See also Metals and Alloys, Vol. 
8, Mar. 1937, p. MA 156L/3. WB (7b) 


Developments in Resistance Welding. L.T. Wiuson. Weld- 
ing Ind., London, Vol. 5, Sept. 1937, pp. 297-304. Review of 
the various resistance welding methods and some of the problems 
connected with timing, electrode, electrode pressure and cooling. 
It is shown that projection welding overcomes the tendency for 
buckling of sheets during welding. Discussion of paper brings 
out some interesting questions on thickness limits for welding, 
pressures, and versatility of welders. WB (7b) 


Gas-fusion Welding of Low Alloy Boiler Materials (Gas- 
schmelzschweissung niedriglegierter Kesselbaustoffe) CZTERNASTY 
Autogene Metallbearbeit., Vol. 30, Oct. 15, 1937, pp. 337-346. 
Original research. Autogenous welding with Mn-Si steel, Mo steel, 
Cr-Mo steel and Cu-Mo steel showed that in all cases the weld 
had the same mechanical properties as the parent material. Pre- 
cautions to be observed and temperatures to be applied are dis- 
cussed at length, and test results described in full. Ha (7b) 


Oxy-acetylene Welded Pipe Joints—Scope, Utility and Eco- 
nomics. T. W. GREENE (Linde Air Products) Metal Progress, 
Vol. 32, July 1937, pp. 36-41. Pipe of a wide range of ferrous 
and non-ferrous alloy compositions is satisfactorily welded with 
the acetylene torch, with the properties of the pipe alloy as the 
chief limitation. The new back-handed technique for steel using 
multi-flame torches and excess acetylene results in improved qual- 
ity of the work and economy of erection. WLC (7b) 


The Welding of the World’s Largest Wrought Pipe. JAmeEs 
MorGan. Ind. & Welding, Vol. 10, Oct. 1937, pp. 31-35. Fab- 
rication of 60 in. diam. wrought Fe pipe from ¥% in. sheets by 
welding is described. Welds were made with metallic arc at 
speed slightly less than mild steel. Torch and C arc may also be 
used, latter giving 92% of strength of base in the weld. 


WB (7b) 
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200-In. Telescope, World’s Largest, Has Mounting of Welded 
Steel. G. H. Froepet (Westinghouse Elec. & Mfg. Co.) Metal 
Progress. Vol. 32, Aug. 1937, pp. 132-137. Describes the weld- 
ing technique employed in making the structural supports of giant 
telescope. Especial interest is attached to this structure because 
of the extreme accuracy required. WLC (7b) 


Research in Gas-fusion Welding (Forschungsarbeiten auf dem 
Gebiete der Gasschmelzschweissung) A. HiLPpERT. Z. Ver. deut. 
Ing., Vol. 81, Oct. 16, 1937, p. 1214. A brief review of recent 
publications on effect of the welding process and subsequent treat- 
ment on quality of the weld, corrosion resistance of welds, heat 
developed in the oxy-acetylene flame and static electrical charge 
of flowing gases. Ha (7b) 

X-ray Methods of Studying Stress Relief in Welds. JOHN T. 
Norton (Mass. Inst. Tech.) Welding J., N. Y., Vol. 16, Oct. 
1937, supplement pp. 19-22. Report of research on X-ray de- 
termination of elastic strains in welded joints. Details of pro- 
cedure are given with photo and sketch of outfit used. Discussion 
indicates stress relaxation at various temperature levels may be 
determined by the method. WB (7b) 

Welding of Railroad Rolling Stock. V. R. WILLOUGHBY 
(Amer. Car & Foundry Co.) Welding J]., N. Y., Vol. 16, Oct. 
1937, pp. 55-58. Review of advantages in welded construction. 
2.7% more pay load carried in welded freight hopper cars without 
increase in transportation costs. Tank and passenger cars utilize 
welding to give advantage of smooth surface and light weight. 

WB (7b) 

An Adjustable Jig for Pipe Welding. F. CLARK. Welding 
Ind., London, Vol. 5, Aug. 1937, pp. 228-230. Description of 
ingenious jig for jointing pipes. The jig is a type of protractor 
permitting pipe ends to be lined up at any angle to each other 
permanently until weld has been made. It is attached to both 
pipes with chain clamp and easily removable. Photos illustrate 
pipes lined up for welding for butt, obtuse and acute angle joints, 
branch and tee connection. WB (7b) 

Welded Machine Fabrication in Step With Styling. J. H. 
Cooper (Taylor-Winfield Corp.) Welding Engr., Vol. 22, Sept. 
1937, pp. 55-60. Illustrated review and discussion. Trend in 
weld construction is toward pleasing contours obtained by bending 
and shaping plate. Welds are less conspicuous and blended into 
design by slight grinding. Small steel castings are welded into 
the structures described in text for corners or footings where it 
is awkward to form steel plate. WB (7b) 


What Developments in Welding Should Be Considered in 
Revising Specifications? M. WANDELT. Welding J]., N. Y., 


Vol. 16, Nov. 1937, pp. 23-26. Extended abstract by G. E. 
CLAUSSEN. See Metals and Alloys, Vol. 9, Jan. 1938, p. MA 
30R/9. WB (7b) 


Improved Control Methods for Resistance Welding. J. G. 
HALt. Welding Ind., London, Vol. 5, Oct. 1937, pp. 313-314. 
Discussion of ignition for timing. WB (7b) 


Smooth and Rapid Flame Cutting of Plate 8 in. Thick. HANs 
DIERGARTEN (SKF Bearing Co., Germany) Metal Progress, Vol. 
32, July 1937, pp. 68, 74. Describes improved nozzle for rapid 
flame cutting. WLC (7b) 

Arc Welding Continually Advances in Pipe Line Construc- 
tion. ALTON F. Davis (Lincoln Electric Co.) Metal Progress, 
Vol. 32, July 1937, pp. 46-49. Discussion of the use of arc weld- 
ing in many types of pipe line construction. WLC (7b) 


Sound Welds in Very Thick Plate a Routine Matter. H. S. 
BLUMBERG (M. W. Kellogg Co.) Metal Progress, Vol. 32, July 
1937, p. 66. Micrograph and fracture are shown of 4144” weld. 

WLC (7b) 

High Duty Shaft Reclamation. W. Hoitmes. Welding Ind., 
London, Vol. 5, Oct. 1937, pp. 315-316. Reconditioning of 
shafts, ball race housing, keyways, splines, etc., are discussed along 
with hard surfacing. WB (7b) 


Design of Connections. H. C. Wuitriesey. Welding Ind., 
London, Vol. 5, Aug. 1937, pp. 243-246; Oct. pp. 317-319. See 
Metals and Alloys, Vol. 8, Dec. 1937, p. MA 750R/9. WB (7b) 


Spot and Seam Welding (Resistance) of Aluminum Alloy 
Sheet. D. I. BoHN (Aluminum Co. of Amer.) Metal Progress, 
Vol. 32, July 1937, pp. 53-57. Descriptive. WLC (7b) 


7c. Riveting 


Strength of Riveted Patches. J. P. Morrison. Locomotive, 
Vol. 41, July 1937, pp. 194-204; Railway Mech. Eng., Vol. 111, 
Aug. 1937, pp. 352-355. Practical. Gives data to aid in the 
selection of materials, correct design and arrangement of rivets for 
patched parts, especially for boilers and fire re Ha (7c) 


Hollow Rivets (Hohlnieten) E. HERRMANN (Aluminium-In- 
dustrie A.G.) Aluminium, Vol. 19, Aug. 1937, pp. 523-531. 
Advantages of hollow rivets, particularly for joining thin sheets or 
parts which do not stand high pressure, are discussed; patents and 
various types described. Ha (7c) 
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B+ FINISHING 


The Etching of Copper and Its Alloys (Le Travail du 
Cuivre et de ses Alliages par les Corrosifs) A. CHAPLET. Cuivre 
et Laiton, Vol. 10, Apr. 30, 1937, pp. 179-182; May 30, 1937, pp 
229-232; June 30, 1937, pp. 279-282. Comprehensive review of 
etching methods and procedures, etching solutions, preparation of 
material, degreasing, and methods of recovering Cu from used 
solutions. ‘Treatment of Cu, brass, bronzes and Cu-Ni alloys is 
discussed. 33 references. See also Metals and Alloys, Vol. 8, 
Oct. 1937, p. MA 622L/3. Ha (8) 


Sa. Pickling 


Handling Waste Acids from Pickling Operations. H. C. 
KLEIN (B. F. Goodrich Co.) Wire & Wire Prod., Vol. 12, Nov. 
1937, pp. 701-706. Pipe lines for removing waste acids are 
more often made of rubber-lined steel than of vitrified clay. 
Details to obtain leakless joints, and general structural data are 
described. Ha (8a) 

Essentials of Good Pickling Practice. P. R. Russert. Metal 
Cleaning Finishing, Vol. 9, Feb. 1937, pp. 113-116; Mar. 1937, 
pp. 197-200. The demand for better finishes has resulted in 
improvement in pickling practice by control of various operating 
conditions, including concentration, time, size and cycles. 4 to 
5% by wt. of sulfuric acid at 155° to 165° F. is good practice. 
Method of testing the solution is given. GBH (8a) 


Sb. Cleaning including Sand Blasting 


Simple Degreasing before Electrodeposition (La Sgrassatura 
Semplice prima della Elettrodeposizione) V. P. SAccHi. Ind. 
Meccan., Vol. 19, Sept. 1937, pp. 677-686. Review. Properties 
required of degreasing agents, composition of alkaline solutions 
and methods of application are discussed. Principal requirements 
are: optimum degreasing activity, non-inflammability, ease of 
preparation and absence of costly apparatus, absence of noxious 
fumes, and low cost. The composition must be selected accord- 
ing to whether the oil can or can not be saponified. The pH of 
the solution must be adjusted to the metal to be degreased. 14 
references. See also Metals and Alloys, Vol. 8, Sept. 1937, p. 


MA 562L/4. Ha (8b) 
Hydraulic Fettling. Engineer, Vol. 163, June 18, 1937, pp. 
706-707. Descriptive. The cleaning plant of Sulzer Brothers of 


Winterthur and London is described as typical of the reduction in 
cleaning time that can be made. Within a closed room the casting 
resting on a turn-table is sprayed by a high-pressure water jet 
controlled from an outside elevator through a shatter-proof win- 
dow. A photograph is given of a casting which was hydraulically 
freed from sand in 3 hr. Subsequent fettling required 24 hr. 
Without such a cleaning plant, 45 hr. would be required to clean 
such a casting. Comparative data on the working hours needed 
by the old dry cleaning method and this hydraulic method are 
given in tabular form. LFM (8b) 


Cleaning Before Plating. F. A. Maurer. Monthly Rev. Am. 
Electroplaters’ Soc., Vol. 24, Apr. 1937, pp. 268-276. Films on 
metal surfaces are classified as water repellant (oils, fatty acids), 
water wettable (scale, oxides, particles plated out from cleaner) 
and also polishing films (amorphous layer of metal). A cyanide 
Cu or Zn cleaner is claimed to give good adherent deposits on 
electric irons. Composition is mild platers cleaner 8 oz./gal., 
Cu or Zn cyanide Yy oz./gal. and Na cyanide 1 oz./gal. Cu or Zn 
anodes are used. Mechanical washing machines, solvent degreas- 
ers and solvent emulsions are discussed in general terms. 

GBH (8b) 

Tumbling with Sawdust. P. Mass. Machinery, London, Vol. 
51, Oct. 14, 1937, pp. 44-45. Practical. For non-ferrous mate- 
rials, sawdust may be used alone, since it acts as an abrasive, 
burnisher, lubricant, and separator; or, for more severe conditions, 
it may be used with steel balls, and liquid or solid polishing 
medium. JZB (8b) 
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H. S. RAWDON, SECTION EDITOR 


The Electrolytic Removal of Paint and Varnish from Tinned 
Surfaces. C. C. Downie. Metal Cleaning Finishing, Vol. 9, 
Dec. 1937, pp. 1018-1022. General description of electrolytic 
process for removing paint from paint cans. The cans are made 
anodic in a solution containing Na chloride and caustic soda at 
10-12 volts and approximately 80 amps. per can. About 5 min. 
are required for the removal of the paint, and if the solution is of 
the correct composition, there is no attack on the Sn coating. 

GBH (8b) 

The Effect of the Wear-resistant Nozzle on the Economy of 
Sand-blasting Apparatus (Der Einfluss der Verschleissfesten 
Diise auf die Wirtschaftlichkeit von Sandstrahlgeblisen) U. 
LoHsE. Z. Ver. deut. Ing., Vol. 81, July 17, 1937, pp. 865-867. 
Investigations of air consumption in sand-blasting show the ex- 
tremely great influence of the nozzle-section, which should be 
constant and, therefore, as wear-resistant as possible. The test 
curves illustrate the relations between section of nozzle, air 


velocity and pressure, and energy consumption. Ha (8b) 
The Electrolytic Cleaning of Strip Steel. M. Stone. Metal 
Cleaning Finishing, Vol. 9, Dec. 1937, pp. 988-992. First part 


of a descriptive article includes general cleaning methods and the 
procedure used for cleaning continuously in alkaline immersion 
and electrolytic solutions. The method of mounting the coils of 
steel strip, and the equipment used, is demonstrated by photo- 
graphs. Curves are given of the effect of speed of travel on the 
voltage and amperage, also the effect of alkali concentration. 
GBH (8b) 
Some Practical Advice for Electroplaters on Cleaning Before 
Plating. ANDRE DarLAy. Metal Cleaning Finishing, Vol. 9, Feb. 
1937, pp. 133-142; Mar. 1937, pp. 227-228. Practical pointers 
on the use of combined alkaline cleaner and Cu cyanide solution 


GBH (8b) 


8c. Polishing & Grinding 


The Care and Preparation of Polishing Wheels. Rusert T 
KENT. Metal Cleaning Finishing, Vol. 9, June 1937, pp. 527-532. 
The efficiency of a polishing wheel depends on the proper fitting 
of the wheel to the type of work and to the care with which the 
abrasive head is applied to the wheel. The qualities and prepa- 
ration of the glue are discussed, together with the conditions 
affecting its strength. The article discusses the preparation and 
application of the abrasive. Wheels should be dried at tempera- 
tures between 70 and 75° F. and 50%-55% relative humidity 
for 48 hrs. Wheels should be balanced and dressed regularly 
for best results. GBH (8c) 


The Passivity of Metals and Its Application to Electro- 
plating. J. Licger. Metal Cleaning Finishing, Vol. 9, Aug. 1937, 
pp. 681-686. The continuity of the deposit is greatly affected by 
films, too thin in many cases to be revealed under the micro- 
scope. Films may be made up of oil, oxide, powdered metals or 
absorbed colloids. Polishing and buffing contribute to the forma- 
tion of films. Various types of films are discussed and methods 
of removal of passivity are described. GBH (8c) 

The Nature of the Polish Layer on Metals. Mervyn L. 
SMITH. Metal Cleaning Finishing, Vol. 9, Sept. 1937, pp. 783- 
787. Modern theories on the structure of the surface layer due 
to polishing are outlined. Deals with corrosion resistance, hard- 
ness and thickness of the layer. Also gives examples and method 
of adjustment of the properties. Photomicrographs are shown. 
3 references. GBH (8c) 

Grinding Welds in Stainless Steel. W. D. WILKINSON, JR. 
Metal Cleaning Finishing, Vol. 9, Nov. 1937, pp. 953-957. Dis- 
cussion of requirements for grinding stainless steel. Types of 
steels and wheels required, list of recommended wheels and sur- 
face speeds, and procedures and general suggestions are given. 

GBH (8c) 

Polishing and Buffing of Thin Tin Coatings (Schleifen und 
Polieren diinner Zinn-Niederschlage) Metallwaren Ind., Galvano 
Tech., Vol. 35, Oct. 15, 1937, pp. 421-422. Practical. EF (8c) 
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Polishing Cast Iron. Frep B. JAcoss. Metal Cleaning Fin- 
ishing, Vol. 7, Oct. 1935, pp. 507-509. Small cast Fe parts are 
tumbled in a watertight cylinder made of boiler plate and re- 
volving at approx. 60 r.p.m. Lumps of sandstone 1 in. sq. are 
used and enough water added to cover the work. Discusses use 
of artificial abrasives and steel burnishing balls. GBH (8c) 

Bringing Efficiency to the Polishing and Buffing Room. L. 
R. EASTMAN. Metal Cleaning Finishing, Vol. 9, July 1937, pp. 
599-605. Factors affecting efficient polishing and buffing opera- 
tions are discussed, with emphasis on testing and selection of 
tripoli composition. Survey of the relation between buff wear and 
the type of composition is offered. GBH (8c) 


Polishing of Cast Brass, Bronze, Copper and Aluminum. 
THEODOR C. Eicustagpt. Metal Cleaning Finishing, Vol. 9, Dec. 
1937, pp. 1025-1028. Procedures are given for polishing various 
non-ferrous materials with special attention paid to the grain size 
of the abrasives and the buffing compositions and buffs. 


GBH (8c) 


Polishing Gray and Malleable Iron, Steel, Steel Forgings and 
Nickel or Chrome Alloys. THEOopoR C. EICHSTAEDT. Metal 
Cleaning Finishing, Vol. 9, Oct. 1937, pp. 873-876. Practical 
article discusses various types of wheels and grains required for 
these ferrous metals. GBH (8c) 


Polishing and Buffing Stainless Steels. R. S. LEATHER. Metal 
Cleaning Finishing, Vol. 7, Oct. 1935, pp. 491-494. Procedures 
are given for polishing stainless steel articles of various kinds. 
Types of abrasives and wheels are listed. See also Metals and 
Alloys, Vol. 8, Aug. 1937, p. MA 495R/2. GBH (8c) 


Abrasives for Metal Polishing. Cyr S. KimBaLi. Metal 
Cleaning Finishing, Vol. 9, Feb. 1937, pp. 147-153; Mar. 1937, 
pp. 233-234. Various natural and artificial abrasives are described. 
Composition and application of the various grains are given. 

GBH (8c) 


Finishing Cylindrical Work by Burnishing Rollers. R. K. 
KENNEDY. Machinery, N. Y., Vol. 43, June 1937, pp. 642-643. 
The final accurate finish is given locomotive and car journals, pis- 
ton rods and crankpins by stellite rollers. Method is described 
briefly. Ha (8c) 

Finishing Welds in Stainless Steel. Sheet Metal Worker, Vol. 
28, Nov. 1937, pp. 31-33; Dec. 1937, pp. 35-37. Reprinted from 
Oxy-Acetylene Tips. Correct methods for grinding, polishing and 
buffing. PCR (8c) 


New Method of Measuring Plated and Polished Surfaces. 
S. Bousky & E. J. Appotr. Metal Cleaning Finishing, Vol. 9, 
May 1937, pp. 425-428. Description of Profilometer, which traces 
and magnifies the irregularities of a finished surface. GBH (8c) 


Barrel Burnishing of Metal Products. H. Leroy BEAVER. 
Products Finishing, Vol. 1, Aug. 1937, pp. 22-30. Practical. 
Discussion of requirements of metal parts to be barrel-burnished. 


PCR (8c) 
8d. Electroplating 


The Present Status of Electrodeposition of Tungsten from 
Aqueous Plating Baths. M.L. Hort. Monthly Rev. Am. Elec- 
troplaters’ Soc., Vol. 24, Apr. 1937, pp. 252-263. One of the W 
plating baths described by Fink and Jones is composed of 330 g. 
Na:CO; plus 125 g. WO,/l. (U.S.P. 1,885,700-1-2). This bath 
as well as other types gave only very thin deposits and was soon 
“worn out.” This was found to be due to removal of impurities, 
particularly Fe and Ni, from the solution as a worn out solution 
could be revived by adding Fe or Ni salts (former more effective). 
Experiments and figures are given in proof. In no case was pure 
W obtained. The deposit was always found with 15 to 35% 
Fe or at least 40% Ni. If Ni or Fe was not present in the solu- 
tion, either from impurities in the salts or by addition, no deposit 
was obtained. Cathodic efficiencies were less than 1%. 

GBH (8d) 

Rhodium Plating. L. CinAMon. Monthly Rev. Am. Electro- 
platers’ Soc., Vol. 23, Mar. 1936, pp. 36-42. Rh metal is very 
inert and difficult to bring into solution. One method is to mix 
the finely divided metal with NaCl and heat to redness in a silica 
tube under a stream of moist chlorine. Rh can also be fused 
with Zn, Pb or Bi. The base metals in the resultin alloy are 
dissolved out. The remaining finely divided Rh is soluble in acid. 
Two types of solution used, sulfate and phosphate. GBH (8d) 


Control of Metal Finishing at the Ford Motor Company. 
HAVILAND F. Reves. Metal Cleaning Finishing, Vol. 9, July 
1937, pp. 559-566; Aug. 1937, pp. 673-678. Careful laboratory 
control is practiced in the finishing departments of the Ford Co. 
Tests are made in connection with plating, rust roofing and paint 
finishing. The finishing processes are decribed 


! fully. Specifica- 
tions and formulas used are listed. X-ray nadine ‘alesoadiinn, 
spectrograph and profilograph are used for examination. 

GBH (8d) 
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Some Factors Governing the Ductility of Nickel Electrode- 
posits. E. A. ANDERSON. Monthly Rev. Am. Electroplaters Soc., 
Vol. 24, May 1937, pp. 340-349. An accidental experience threw 
suspicion on the use of air agitation in a Ni solution as being 
responsible for brittle Ni deposits. Tests showed that CO: was 
the cause. Brittle deposits showing hair line cracks were pro- 
duced with a CO: content of 4.2 cc./l. Additions of Na car- 
bonate as small as 0.02 g./l. (which is approximately equivalent 
to 4.2 cc./l. CO:) also caused hair line cracking. Air agitation, 
or use of carbonates such as Ni carbonate (for purification of the 
solution), or carbonate impurities in plating salts, will cause 
brittleness. Ductile deposits can be obtained, however, if such 
solutions are allowed to stand (6 days mentioned in one case) 
or if solution is heated or agitated with CO.-free air. GBH (8d) 


Electrodeposits on Chromium and Stainless Steel. G. E. 
GARDAM (Research Dept., Woolwich) Metal Ind., London, Vol. 
50, Apr. 2, 1937, pp. 415-416. Original research. A method 
whereby good adherent deposits may be obtained on Cr or high 
Cr alloys is described. The method consists essentially in cathodic 
pretreatment in a strongly acid solution of Ni sulphate, causing 
simultaneous removal of the oxide film and deposition of a Ni 
film. The solution consists of 240 g./l. NiSO,.7H:O, 50 g./l. 
H:SO, operated at 30-40° C., requiring 150 amp./ft.’ for5-10 min. 
The efficiency is only about 5%. The use of Pb anodes is recom- 
mended. This pretreatment is followed by regular plating prac- 
tice. A low temperature anneal (200° C.) for 2 hrs. increases 
the adherence of the plate. RWB (8d) 


Influence of Borate Radical on Chromium Hardness. R. J. 
PrersoL. Metal Cleaning Finishing, Vol. 7, Oct. 1935, pp. 487- 
490. It is stated that boric acid added to a chrome solution pro- 
duces a harder deposit. Hardness curves are given together with 
figures for resistivity of solution. When Fe anodes are used, the 
trivalent Cr does not increase to excessive values. See also 
Metals and Alloys, Vol. 8, Mar. 1937, p. MA 160L/38. 


GBH (8d) 


Electroplated Chromium (Le Chrome Electrolytique) M. Cym- 
BOLISTE. Tech. Moderne, Vol. 29, Sept. 15, 1937, p. 632. Experi- 
mental. Most of the usual defects of Cr deposits are due to 
impurities in the bath. Minor variations of electrical conditions 
or concentration of Cr salts in the bath affect the quality of the 
deposit. The hardness may vary from 400-1200 Brinell, but a 
hardness of 600-800 Brinell is usually consiaered best, since the 
deposit is then not too brittle. JZB (8d) 
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Changes of Electrode Polarization with Time. I. Over-polar- 
ization at Copper Cathode during Deposition of Copper (Ver- 
anderungen der Elektrodenpolarization mit der Zeit. I. Uber- 
polarization bei der Kupfer-Abscheidung an der Kupferkathode) 


O. Essin. L. ANTROPOV & A. LEVIN. Acta Physicochim. URSS, 
Vol. 6, No. 3, 1937, pp. 447-454. In German. Original research. 
An abnormally high initial polarization (over-polarization)) was 
noticed at the Cu-cathode during electrodeposition of Cu, irrespec- 
tive of the Cu concentration. The maximum polarization, equi- 
librium polarization and time required for reaching the maximum 
polarization and over-polarization depends on the ratio of Cu’:Cu” 
concentration. As with the ordinary polarization effect, over- 
polarization was found to increase with rising current densities 
and to decrease with increasing Cu” concentration and temperature. 
EF (8d) 

The Application of Mesle’s Chord Method in the Measure- 
ment of the Thickness of Electrodeposits. W. BLUM & A. BREN- 
NER. Monthly Rev. Am. Electroplaters Soc., Vol. 23, Apr. 1936, 
pp. 14-20. Extension of Mesle’s original work (Metals and 
Alloys, Vol. 7, Dec. 1936, p. MA 593R/7). For flat surfaces a 
90-120 grain wheel at 3,000 r.p.m. is brought against the plated 
work and the deposit cut through. The width of the cut is 
measured with a pocket lens. Then the thickness of the deposit = 
C?/8R where C is the width of the cut and R is the radius of 
the wheel. Test measurements were made on Ni, composite Ni 
and Cu, Zn, Cd and Ag coatings on various basis metals. The 
chord method was almost always accurate to about 10% and is 
recommended for use as a rapid shop method. GBH (8d) 
The Thickness of the Electroplated Coating and Methods for 
its Measurement. E. Mitts & E. C. J. MArsH. Engineering, 
Vol. 144, July 9, 1937, pp. 53-56. Practical. The following sub- 
jects are discussed: the service function of the deposit in relation 
to its thickness, controllable factors of the plating process, inev- 
itable variations occurring in a controlled process, and methods of 
measuring the thickness of the deposit. The methods of measur- 
ing the thickness of the deposit include optical projection of 
metallographic sections, determination of weight before and after 
removal of the coating by chemical stripping, and the use of drop 
or spot tests in specific areas. Graphs, tables and photomicrographs 
are given. LFM (8d) 
Fundamental Aspects of Cyanide Plating Baths (Grundsiatz- 
liche Betrachtungen iiber die Cyankalischen Bader der Galvano- 
technik) RICHARD SPRINGER (Lab. Langbein-Pfannhauser Co.) 
Metallwaren Ind. Galvano-Tech., Vol. 35, Aug. 1. 1937, pp. 312- 
314. Critical discussion showing that “theoretical considerations 
and practical analyses are bound to clear up the confusion met in 
cyanide plating.’ Discusses the terms “‘fixed’’ and “‘free’’ cyanide 
and stresses the importance of maintaining a suitable free cyanide 
concentration in brass, Cu, Ag and Zn plating solutions (analyses 


given). Occasional freezing out of excess Na carbonate resulting 
from the hydrolysis of the cyanide is recommended. EF (8d) 
Ductile Zinc Coating on Wire by Electrolysis. Ernest E. 


THuM (Staff) Metal Progress, Vol. 31, May 1937, pp. 524-528, 
544. Describes commercial production of “‘galvanized’’ wire by 
electro-deposition of Zn directly from acid ZnSO, by using in- 
soluble anodes. A unique feature is electrolytic cleaning in fused 
caustic obviating H embrittlement. Coating thickness can be fully 
controlled by the speed at which the wire is drawn through the 
electrolytic cell and by current density. Wide range of thickness 
is very readily obtained with freedom from tendency to flake or 
separate from the base metal even with severe bending as in fence 
making. WLC (8d) 
The Electroplating on Lead-antimony Alloys. W. R. MEYER 
& C. C. Hermie. Monthly Rev. Am. Electroplaters Soc., Vol. 
23, Mar. 1936, pp. 7-22. Report of commercial tests. The best 
procedure was found to be, for Ni coatings less than 0.0003”: 
(1) Solvent or vapor clean; (2) Electroclean (as cathode) 1-3 
min. The use of the same cleaner for direct and reverse cleaning 
is not recommended as Pb, Zn, Cu and Fe dissolved from the 
metal under reverse current, will deposit back on the next batch 
with direct current. For the acid pickle, nitric, acetic sulfuric 
and hydrochloric acids were tried; the last was best. 10 photo- 
micrographs show various Pb-Sb alloy structures and conditions 
of Ni deposits under various plating procedures. GBH (8d) 
Laminated Chromium Plating. R. J. Prersor. Metal Clean- 
ing Finishing, Vol. 9, Mar. 1937, pp. 209-214. Methods for 
securing laminated Cr plate, free from excessive internal strains 
and deposited at higher current efficiencies are given. A drawback 
is the extreme hardness of the deposit sae the close control 
required. See also Metals and Alloys, Vol. 8, Sept. 1937, p. 
MA 561L/6. GBH (8d) 
Improving the Electroplating Circuit. J. H. Horerer. Metal 
Cleaning Finishing, Vol. 9, July 1937, pp. 567-570. The im- 
portance of electrical equipment and connections is discussed. 
Much faulty operation is often traceable to this cause. Voltage 
variations are described in a Cr solution together with effects of 

polarization and comparative efficiencies and conductivities. 
GBH (8d) 
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The Plating of Zinc Alloy Die Castings and Rolled Zinc. 
E. A. ANDERSON, C. E. REINHARD & W. W. KITTLEBERGER. 
Metal Cleaning Finishing, Vol. 9, Sept. 1937, pp. 721-726; Oct. 
1937, pp. 839-842. Detailed article. Describes methods of 
polishing, cleaning and plating of Zn and Zn alloys. Size of 
wheels required are listed. Cleaner recommended is 6 0z./gal. of 
trisodium phosphate with direct current. A dip in cold 5-10% 
HCl is suggested for film removal. Various thicknesses of plate 
are required for different exposure conditions. Formulas are 
given for the plating solutions which are the same as previously 
recommended. GBH (8d) 

Nickel Plating on Cadmium or Zinc-plated Steel. J. L. Ros- 
ERTS, JR. Monthly Rev. Am. Electroplaters Soc., Vol. 23, Mar. 
1936, pp. 24-35. General remarks on electromotive series, pro- 
tective value of Cd and Ni deposits and testing ductility of Ni 
with the contractometer, (plating on one side of a Pt strip and 
noting the bend induced in the strip as Ni is deposited. 

GBH (8d) 

Determination of Thickness of Nickel Coatings (Dicken- 
messung der Vernicklung) Metallwaren Ind. Galvano-Tech., Vol. 
35, Aug. 15, 1937, pp. 333-335; Nickel Ber., Vol. 7, July 1937, 
pp. 101-105. Review. Considers chemical analysis, chord 
method according to Mesle, microscopic measurement on metallo- 
graphic sections, drop test according to (a) Millot and (b) Wool- 
wich Research Department. EF (8d) 

Slimes in Electrolytic Baths. R. TiquetT. Metal Cleaning 
Finishing, Vol. 9, June 1937, pp. 507-510. Origin, disadvan- 
tages and procedures for the elimination of slimes from plating 
solutions are discussed. Droppings from anodes, drag-in by the 
work, and dust from the air account for most of the slimes. 
Filtration by gravity or pressure, decantation and centrifuging are 
suggested for removal. GBH (8d) 

Prefinished Electroplated Metals Open Way to New Cost 
Reductions. Steel, Vol. 101, Aug. 2, 1937, pp. 53, 56. Trade 
note. Steel, brass, Cu, and Zn, all in sheet or strip form, bearing 
coatings ductile and adherent enough to withstand severe draw- 
ing and forming operations are now available from Apollo Metal 
Works, Chicago. Coatings include brass, Cu, Ni, and Cr polished 
to any desired degree of luster. MS (8d) 


Typical Operations on Ford Gauges. Machinery, London, Vol. 
50, Sept. 16, 1937, pp. 749-751. Description. Gage life is in- 
definite, since worn gages are reused after being Cr plated and re- 
ground to size. Due to the large number of sharp corners, the 
plating of thread gages has not been successful. JZB (8d) 

Non-tarnishable Finishes. E. A. OLLARD. Metal Cleaning 
Finishing, Vol. 9, Nov. 1937, pp. 929-934. Properties, uses and 
potential applications of Cr and Rh electrodeposits are discussed. 
Ni undercoatings are required. Mention is made of electrolytic 
polishing. GBH (8d) 

Metal Finishing Economics. HERBERT R. SIMONDS (Metal 
Products Exhibits, Inc.) Iron Age, Vol. 140, Nov. 25, 1937, pp. 
32-38. Fifth instalment. Review of progress made in Ni plating, 
supplementing the review published for 1935 (Metals and Alloys, 
Vol. 7, Jan. 1936, p. MA 302L/3. VSP (8d) 

Bright Deposits, Thickness Control—Feature Plating Progress. 
WALTER R. Meyer. Metal Cleaning Finishing, Vol. 9, Feb. 
1937, pp. 105-108. General discussion of newer developments in 
electroplating including Cr plating of dies and tools and black Cr. 

GBH (8d) 

Developments in the Electrodeposition of Platinum Metals. 
K. SCHUMPELT (Baker & Co.) Metal Ind., London, Vol. 50, Apr. 
2, 1937, pp. 416-417. Up-to-date patent review covering the last 
10 years, RWB (8d) 

Modern Electroplating Machinery. JOHN KRONSBEIN (Bright- 
side Plating Co.) Metal Ind., London, Vol. 50, Mar. 5, 1937, p. 
315. General. Presents illustrated descriptions of various auto- 
matic plants. RWB (8d) 

French Nickel Plating Practice. M. Batty. Metal Ind., Lon- 
don, Vol. 50, Mar. 5, 1937, pp. 310-312. General review. 

RWB (8d) 

The Plating Rack Problem. Wa. E. Betke. Metal Cleaning 
Finishing, Vol. 9, May 1937, pp. 393-396. Points out common 
faults in rack design and illustrates correct construction of plating 
racks. GBH (8d) 

Recent Advances in the Testing and Production of Electro- 
deposits. W.N. BrapsHAw. Metal Treatment, Vol. 3, Summer 
1937, pp. 77-80, 83. Correlated abstract. 24 references. 

jcc (8d) 

Plating Bumpers and Hub Caps at Buckeye Bumpers. FRED 
W. VoGeELt. Products Finishing, Vol. 2, Oct. 1937, pp. 30-40. 
Descriptive. Features of operation are automatic equipment and 
straight line production. PCR (8d) 

Relation of Chromium Plating to Other Plating. R. J. 
PrersOL. Products Finishing, Vol. 1, Aug. 1937, pp. 32-36. 
Historical. First of a series on theory and technique of Cr plating. 

PCR (8d) 
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Metallic Coatings 
other than Electroplating 


A Study of Some of the Factors Controlling the Porosity of 
Hot-tinned Coatings on Copper. W. D. Jones (Sir John Cass 
Tech. Inst.) J. Inst. Metals, Vol. 62, 1937, Advance Copy No. 
787, 9 pp. Original research. A distinction is made between 
the surface conditions of a Sn bath, in which Cu is being tinned, 
at the entry of the Cu and at the exit. Molten salts and other 
materials maintained at the entry are called ‘fluxes’ and control 
the wetting of the Cu surface by the Sn; materials at the exit are 
included in the term “cover,” and control the stability of the 
molten Sn film on the Cu surface after it has left the bath. A 
major source of porosity in Sn coatings on Cu is due to a 
“running off” or “globularizing’’ of the molten Sn film. This 
phenomenon is termed dewetting and is indicative of an instability 
in the molten Sn film caused mainly by a high Sn surface tension. 
Certain covers, such as palm oil, SnBri, oxide films, etc., by reduc- 
ing surface tension decrease the tendency to dewet. Other covers, 
such as NH,CI and rosin, permit a high surface tension and in- 
crease tendency to dewet. Dewetting is favored by presence of 
certain nuclei, of which the most important are scratches and other 
discontinuities of the Cu surface, imperfectly wetted areas, in- 
clusions, and local variations in surface tension caused by tem- 
perature and concentration variations. The extent of dewetting 
is reduced by increasing viscosity of Sn film, by presence of inter- 
metallic compounds and low temperatures, or by rapid solidifica- 
tion. Experiments with Sn films on Cu have been duplicated 
employing water films on Au plate. JLG (8e) 


Refrigerator Parts Are Hot Tinned in Unusually Compact 
Plant. Steel, Vol. 101, Aug. 9, 1937, pp. 51-52, 65. Practical 
note. Describing methods used for hot-tinning refrigerator shelves 
and other steel wire products at L. A. Young Spring & Wire Co., 
Detroit, Mich. Parts are cleaned in special ‘‘merry-go-ground” 
type of cleaning machine having 5 tanks, which are, in succession, 
a vapor degreaser, first pickle, second pickle, hot HzO wash, and 
flux dip. The gas-fired Sn pots are kept at about 525° F. A 
75% Sn-25% Pb alloy is used. After dipping, shelves are sub- 
merged in a common motor oil bath heated to 400° F., trans- 
ferred to a standard alkali cleaner, and then placed in soluble oil. 
If finish is satisfactory, shelves are dipped in a clear lacquer. 

MS (8e) 

Anodic Coating of Magnesium Alloys. R. W. Buzzarp & 
J. H. Wirson (Natl. Bureau Standards) J. Research Natl. Bur. 
Standards, Vol. 18, Jan. 1937, pp. 83-87. Original research. Mg 
alloys may be anodized in a bath of Na phosphate (NaH.PO,.H:0) 
and Na dichromate (NasCrO;.2H:0). The film obtained com- 
bines both corrosion resistance and paint holding properties with- 
out serious change of dimensions of the treated piece, even on 
machined surfaces. 11 references. WAT + RWB (8e) 


Worn Machine Parts Reclaimed by Spraying. J. S. MARTIN 
(Metalspray Co., Inc.) Iron Age, Vol. 140, Aug. 5, 1937, pp. 
36-38. Practical note describing the re-surfacing of worn machine 
parts, such as shafts, rods, sleeves, pins, cylinders, rolls, etc., by 
spraying with Monel metal. Deposits 0.03 in. thick are found to 
provide adequate protection. VSP (8e) 


Rolls Used in Sheet Galvanizing. J. A. Succop (Heppenstall 
Co.) Steel, Vol. 101, Sept. 6, 1937, pp. 66-67, 69, 82. Practical 
discussion of the proper preparation of rolls used in molten Zn 
baths, and the causes of cracking, warpage, and scaling in service. 
Suggestions for obtaining greater life of rolls and more economic 
production are given. MS (8e) 


Mechanism of “Peeling” of a Zinc Coating. GrorGE F. 
Comstock (Titanium Alloy Mfg. Co.) Metal Progress, Vol. 32, 
Aug. 1937, pp. 162-163. Attributes the “peeling” of Zn coating 
to difference in the stiffness of steel and Zn, and absence of good 
bond between the two rather than to any inherent brittleness of 


Zn coatings. WLC (8e) 


Sf. Non-Metallic Coatings 


Rapid-testing of Pigments for Rust Protection (Ueber die 
iifung von Rostschutzpigmenten) H. WAGNER. Kor- 
rosion u. Metallschutz., Vol. 13, Sept. 1937, pp. 297-302. The 
value of short-time tests for determining the protective action of 
pigments is discussed and considered as practicable. Electro- 
chemical methods seem to be the most promising; several are 
described and suggestions for correct evaluation made. Iron 
oxides without additions and ordinary lead chromate can be used 
as body paints for rust protection, zinc chromate and rhombic 
lead chromate preferable as priming colors. Red lead, pure or 
mixed, is good for both purposes, but the effect of atmospheric 
influences should be considered. 7 references. Ha (8f) 


Outline of Interesting Enameling Problems. J. E. RosENBERG 


(O. Hommel Co.) Products Finishing, Vol. 1, July 1937, pp. 
5-12. General review. PCR (8) 
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The Penetration of the Electrolytes Used in Anodic Oxida- 
tion of Aluminum (Ueber die Tiefenwirkung der beider ano- 
dischen Oxydation des Aluminiums zur Anwendung gelangen- 
den Elektrolyten) H. ROHRIG (Ver. Aluminium-Werke A.-G.) 
Aluminium, Vol. 19, Sept. 1937, pp. 585-586. The penetration of 
the electrolyte, as in a porous metal such as a casting was studied 
by means of packs of Al sheets in which the sheets were separated 
by spacers of different thicknesses. Electrolytes of oxalic acid and 
H.SO,, with direct current alone and with a superimposed com- 
bination of direct and alternating current were used. The results 
showed that both types of current give good penetration into the 
crevice and oxidation of the crevice walls; if the ratio of depth 
to width of the crevice between the sheets was 1:60, an oxide layer 
of 3 micron thickness was obtained with direct current and of 
1.5 micron with direct plus alternating current. Current density 
was 40 amp./dm.’ at 25° C. The tests describe changes in depth 
with changing bath conditions and piling of sheets. Ha (8f) 

Nickel Dip Treatment of Enameling Iron. JAMES PETTY- 
JOHN. Metal Cleaning Finishing, Vol. 9, Dec. 1937, pp. 995- 
998. A Ni dip is generally conceded to be necessary on ware 
which is to be given a light or white ground coat, or on ware 
which is to be finished in ground coat only. The advantages of a 
Ni dip are: reduced Cu heading, better adhesion, more uniform 
steel surface texture, prevention of fish scaling, more uniform 
ground coat color and prevention of rusting in storage. The solu- 
tion must be closely controlled for good results. Various methods 
of testing pH and metal content are given. The solution contains: 
Ni sulphate: 3.5-4.0 oz./gal., Boric acid: 0.2 oz./gal., pH: 5.4- 
6.2 at 120°-130° F., 3 min. immersion. The solution is dumped 
when sufficient concentration of Fe builds up to retard the reac- 
tion. The solution may be recovered by adding ammonia until 
the pH is above 6.5, boiling for ome hr. and filtering the Fe 
bydroxide sludge. GBH (8f) 

Acrylic Resins Find Industrial Applications. D. S. FREDERICK 
(Rohn and Haas Co.) Chem. & Met. Eng., Vol. 44, Sept. 1937, 
pp. 468-471. General. Acrylic resins can be used as protective 
coatings. The films which are water-white, dry by solvent evapora- 
tion. Three years exposure to weathering and sunlight causes no 
discoloration, no loss of gloss, and no failure of any kind to the 
harder films, which also are not affected by alkali, H:SO,., HCl, 
or CH;COOH at room temperature, and show an excellent re- 
sistance to hot or cold water. The softer films are slightly less 
stable to these reagents. Petroleum oil, gasoline, greases, etc., in 
general have no effect. Aromatic hydrocarbons, ketone ester, and 
chlorinated hydrocarbons dissolve the resin. 6 references. 

PRK (8f) 

Correct Painting Methods Add Life to Aluminum. RoBERT 
I. Wray & JuNiUs D. Epwarps. Metal Cleaning Finishing, Vol. 
9, Oct. 1937, pp. 865-870. Al and its alloys require certain pre- 
cautions in the application of paint coatings even though the 
metals themselves are corrosion resisting. Adhesion is the most 
important factor. Primers and other base coatings are discussed. 
Also finishes and life of paint coats. 3 references. GBH (8f) 


Stripping Paint from Street Cars with Alkali Solutions. H. S. 
WittiaMs. Metal Cleaning Finishing, Vol. 9, Sept. 1937, pp. 
767-772. Savings of $30 per car were effected by the Detroit 
Street Railways Department “ the use of alkali stripping of paint. 
Discusses the installation and the equipment in some detail. 

GBH (sf) 

The Illusory Value of So-called Rust-protective Paints (Ueber 
den Illusorischen Wert sogenannter Rostschutzfarben) P. Netrt- 
MANN. Automobiltech. Z., Vol. 40, Oct. 10, 1937, p. 489. The 
particular difficulties in obtaining an actually rust-protective coat 
of paint on automobile bodies are discussed and examples shown 
which refute the allegedly safe action of red Pb as ground coat. 

Ha (8f) 

Status of Enamel Technique (Stand der Emailtechnik) L. 
VIELHABER. Z. Ver. deut. Ing., Vol. 87, Aug. 21, 1937, pp. 
982-984. Properties of enamels for Fe or steel, composition of 
ground enamels, white enamels and their application are described. 
The requirements which the material to be enameled must fulfill 
are discussed. 7 references. Ha (8f) 


Coating of Light and Heavy Metals (Der Anstrich von 
Leicht- und Schwermetallen) O. TH. Korirnic. Korrosion u. 
Metallschutz, Vol. 13, Sept. 1937, pp. 307-315. General discus- 
sion of preparation of the piece to be coated, paints to be used and 
their application, drying and heat energy required, and heating 
systems. Ha (8f) 

Corrosion Protection of Light Metals by Painting (Der Kor- 
rosionsschutz von Leichtmetallen durch Anstrich) B. SCHEIFELE. 
Korrosion u. Metallschutz., Vol. 13, Sept. 1937, pp. 317-319. 
Review. Principles and practical methods used at present are 


described. Ha (8f) 


An Industry Comes of Age—Enamelers Meet in Open Forum. 
CHARLES S. PEARCE. Metal Progress, Vol. 32, July 1937, pp. 42- 
45. Discussion of papers read in May, 1937, at University of 
Illinois before a representative group of enamelers. WLC (8f) 


MA 173 























9 TESTING 





A Magnetic Tester for the Thickness of Plating, Galvanizing, 
etc., on Iron Articles. J. Soc. Chem. Ind., Vol. 56, Sept. 1937, 
pp. 343T-346T. An electromagnetic method for determining the 
thickness of plating, galvanizing, etc., on Fe articles is described, 


and an indication of the obtainable accuracy is given. Includes 
numerous graphs and tables of data. AAA (9) 
9a. Inspection & Defects, 
including X-Ray Inspection 
C. Sv BARRET1, SECTION EDITOR 


Fractional Vacuum-fusion Analysis for Determination of Oxy- 
gen in Steel. S. L. Hoyt & M. A. ScHer (A. O. Smith Corp.) 
Metals Tech., Vol. 4, Oct. 1937, T.P. 821, 16 pp. Trans. Am. 
Inst. Mining Met. Engrs., Vol. 125, 1937, pp. 313-330. With 
discussion. Original research. Samples of the steels tested were 
melted with Sn, held at various increasing temperatures, and the 
gases given off at each temperature determined. From the data 
obtained it is claimed that the amounts of O combined with dif- 
ferent elements, such as Fe and Mn, Si, and Al can be deter- 
mined. Results are given for the 8 samples used by the National 
Bureau of Standards in the cooperative study of methods for deter- 
mining O. Results obtained by fractional distillation are in agree- 
ment with those obtained by the polarizing microscope, and the 
total O obtained agrees with the best values selected in the co- 
operative study. Fractional values of N were obtained, and the 
significance of these are discussed. 19 references. JLG (9a) 

Rebuilding St. Erik Bridge. Experiences in X-ray Examina- 
tion of the Welded Steel Construction (St. Erikbronsombygg- 
nad. Erfarenheter fraan réntgenundersékning av den svetsade 
staaléverbyggnaden) STuRE SABELSTROM. Tek. Tid., Vol. 67, 
Nov. 27, 1937 (Section Vag och Vattenbyggnadskonst) pp. 121- 
128. X-ray examinations were found of great value in the inspec- 
tion of the welds on the recently rebuilt St. Erik bridge in Stock- 
holm. A 250 Kv Seifert machine was used, and sections up to 
{ in. thick could be examined. The machine was mounted on a 
truck, which was equipped with a dark room for development of 
plates. An average of 10-15 plates were taken every day at a 
total cost of about $2.00 per plate (including interest and amortiza- 
tion charges). The cost of such control should not exceed 1-2% 
of the total cost. A special system of evaluating the quality of 
the welds was worked out. Many defects not visible on the sur- 
face were detected, and the welders, knowing that their work 
would be checked, soon began to exercise greater care and to 
correct wrong practices. BHS (9a) 

X-ray Examination of a Brass Cartridge Case. L. LosKIEWICZ. 
]. Inst. Metals, Vol. 62, 1937, Advance Copy No. 788, 2 pp. 
Original research. To determine method of manufacture of certain 
90:10 brass sporting cartridges their X-ray structures were com- 
pared with that of a sheet from which they might have been made. 
Then the method of cold rolling and annealing was found which 


would give the X-ray structure most similar to that of the 
cartridges. JLG (9a) 

Radiography in General Industry. Engineering, Vol. 143, 
June 11, 1937, p. 660. Briefly describes a small radiographic 


unit suitable for examining metal specimens of several inches 
thickness. LFM (9a) 

What Significance Has the pH Determination in Metal In- 
dustry? (Welche Bedeutung hat die pH-Messung fiir die 
Metallwaren-Industrie?) A. KUFFERATH. Metallwaren Ind. Gal- 
vano-Tech., Vol. 35, Oct. 1, 1937, pp. 399-402. The headline is 
misleading as practically the entire article discusses the various 
methods for determining pH values. EF (9a) 

The Control of Composition in the Application of the Debye- 
Scherrer Method of X-ray Crystal Analysis to the Study of 
Alloys. WILLIAM HUME-ROTHERY & PETER WILLIAM REYNOLDS. 
J. Inst. Metals, Vol. 60, No. 1, 1937, pp. 303-317. With dis- 


cussion. See Metals and Alloys, Vol. 8, Mar. 1937, p. MA 
162R/8. (9a) 

Flakes in Railroad Tires. K. SinitsyNn (Kulebakskii Met. 
Works) Stal, Vol. 6, Oct. 1936, pp. 82-84. In Russian. Prac- 


tical. Flakes are due primarily to poor quality of the ingots but 
can be reduced by holding the tires at 600° for several hrs. after 
rolling. HWR (9a) 
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9b. Physical & Mechanical Testing 


W. A. TUCKER, SECTION EDITOR 
Discussion on “The Relationship between Mechanical Tests 
of Materials and their Suitability for Specific Working Condi- 
tions” by N. P. Inglis. N. E. Coast Inst. of Engrs. Shipbldrs., 
(see Metals and Alloys, Vol. 8, Aug. 1937, p. MA 498R/5) 
Vol. 53, 1936-37, pp. D44-D62. Discussion of Inglis paper by 
British and American authors. It is generally admitted that the 
notch impact test may show no relationship to fatigue, as the 
author found, and that, in most cases, it will show no relationship 
to the service imposed upon the material. In addition, it has no 
engineering value useful for design calculations. It is consid- 
ered, however, a valuable property, indicating tendency toward 
brittleness, dynamic elasticity, crack spreading tendency, etc. A 
parallel is drawn between impact values and differing creep values 
with steels of identical chemistry. As far as chemistry and impact 
are concerned, the elements not analyzed may be more potent in 
changing properties than the obvious ones usually reported. The 
value of elongation at yield point is indicated as important in 
assessing tendency toward cracking. Other views are given and 
replied to by the author. WB (9b) 
Elastic Limits: Some Viewpoints on their Nature and Methods 
of Measurement (Strackgransen, nagra synpunkter pa dess 
karaktar och dess bestamming) G. MALMBERG. /Jernkontorets 
Ann., Vol. 121, June 1937, pp. 249-295. Review plus original re- 
search. The upper elastic limit can be regarded as an overloading 
of the material, and its value is largely dependent on the test con- 
ditions. A rapid stretch increases the value. Since it cannot be of 
use in construction work, it is not needed in specifications. The 
lower elastic limit may be regarded as the equilibrium value, and 
is also increased by rapid stretching, but is of value in specifications 
since it shows the practical limit at which elastic passes over into 
plastic deformation. Testing machines also suffer from large elastic 
deformations, and must, therefore, first be standardized to obtain 
reliable results. A deformation of the test piece may affect the 
elastic limit, and it is necessary that they be standardized also. 
HCD (9b) 
A Continuous Hardness Test: Periodic Hardness Fluctuations. 
EpwARD G. HERBERT. Metallurgia, Vol. 16, Sept. 1937, pp. 184- 
186. Original research. In a continuous hardness-testing machine 
designed by the author a loaded ball free to rotate is run over 
the sample being tested. With the aid of an optical lever, hard- 
ness is recorded as a function of time. Tests on an Al alloy 
undergoing precipitation hardening showed that periodic fluctua- 
tions were superimposed on the general increase in hardness 
brought about by precipitation. In another machine used for hard- 
ened steels a diamond with a hemispherical tip is loaded and 
pulled over the specimen. Hardness at different times is deter- 
mined by measuring the width of the groove. Periodic fluctua- 
tions were found in hardened steels. JLG (9b) 
Stress in Steel. G. W. Austin. J]. West. Scot. lron Steel 
Inst., Vol. 44, Feb. 1937, pp. 63-73. Flow and Fracture of Steel. 
G. W. Austin. Mech. World Eng. Record, Vol. 102, Aug. 20, 
1937, pp. 171-174. Critical discussion of elastic and plastic de- 
formation. The behavior of materials under complex stresses as 
revealed by routine and full scale tests is reviewed. Small thick- 
walled tubes were burst by hydraulic pressure. Load/displacement 
curves for tubes of several materials are discussed briefly. A 
graphical method is given for determining the point of max. 
internal pressure in a tube with unattached ends using the 
load/extension curve of the usual tensile test. Comparisons of 
normal and impact tensile tests and of several hardness methods 
are given for typical materials. 17 references. FGN + EF (9b) 


Investigation of Some New Strong Light Alloys. Isamu 
IGARASHI & Goro KITAHARA (Sumitomo Metal Industry Co.) 
Tetsu-to-Hagane, Vol. 23, May 25, 1937, pp. 447-451. In Japanese. 
Original research. Light-metal alloys that offer high hardness and 
good workability were investigated, the effect of various mechanical 
properties of the alloys on heat treatment was also studied. The com- 
position of the alloys used in the experiment was 8-10% Zn, 1.5% 
Mg, 2-2.5% Cu, 0.5% Mn, 0.01% Ti, with the remainder Al. 

NS (9b) 


METALS AND ALLOYS 














Fundamentally Wrong Methods for Establishing Non-existence 
of Polymorphy. A. L. TH. Mogsvetp. Proc. Koninkl. Akad. 
Wetenschappen Amsterdam, Vol. 40, No. 2, 1937, pp. 155-164. 
In English. Historically reviews and discusses methods used in 
the study of allotropic phenomena. The conclusion that sub- 
stances can exist in one single modification only may not be drawn 
from experiments based on those methods. The importance of the 
phenomena of retardation for reconciling the existence of allo- 
tropic modifications, and the smoothness of graphs of physical 
properties of a solid as a function of temperature is emphasized. 
Results are given of measurements of the electrical conductivity of 
Sn between —78 and +99° C.; their importance in this connec- 
tion is due to the fact that the values found can be represented by 
a smooth curve, although Sn has a transition point at 13.2° C. 

EF (9b) 

The Time Factor of Tension, Elongation and Rate of Elon- 
gation in the Tensile Test, in Particular at the Elastic Limit 
(Versuche iiberden zeitlichen Verlauf von Spannung, Dehnung 
und Dehngeschwindigkeit beim Zugversuch, insbesondere an 
der Streckgrenze) A. Pomp & A. KriscH. Mitt. Kaiser-Wil- 
helm-Inst. Eisenforsch., Diisseldorf, Vol. 19, No. 13, 1937, pp. 
187-198. The object of the experiments was to check the shape 
of the tensile test curve from the elastic limit to ultimate strength 
by loading the sample by weights directly instead of in a machine. 
Tests with 3 C steels corroborated the usual shape. Testing equip- 
ment is described. 24 references. Ha (9b) 

Torsion Tests of Tubes. A. H. STANG, W. RAMBERG & G. 
BAcK (Nat. Bur. Standards) Nat. Advisory Comm. Aeronaut., Re- 
port No. 601, 1937. 17 pp. Original research. Torsion tests of 
normalized Cr-Mo steel (S.A.E.X.-4130) and heat-treated duralu- 
min (Alcoa 17S-T) tubes, in sizes ranging from 34 to 2Y) in. 
O.D. and 0.03 to 0.125 in. wall thickness, t/D ratios 0.0134 to 
0.0840, were made. Comparison of theory with empirical results 
for failure by pure shear, elastic two-lobe buckling and a com- 
bination of these is made, and design charts for torsional strength 
of tubes 19 to 60 in. long are given. JBJ (9b) 

Instrument for the Exact Measurement of Large Elongations 
(Gerat zur Feinmessung sehr grosser Dehnungen) J. PiRKL & 
TH. PovscHe. Mitt. Tech. Versuchsamts, Vol. 25, 1936, pp. 4-11. 
Descriptive. The defects of usual methods and instruments in 
measuring large elongations are pointed out and a new indicating 
device with rollers instead of knife bearings is described which 
permits measurement of elongations up to 4 mm. with an accuracy 
of 0.001 mm. Ha (9b) 

Distortion and Yield Point in Molybdenum. PAuL Tury & 
STEPHEN KrAusz. Nature, Vol. 139, Jan. 2, 1937, p. 30. Re- 
search note. The yield point in Mo may be altered by grain size, 
as discussers have suggested, but authors contend that absorbed N 
was entirely responsible for the appearance of yield point in their 
experiments, since grain sizes were controlled properly. Refers 
to authors’ paper in Nature. (See Metals and Alloys, Vol. 8, June 
1937, p. MA 376R/3). CSB (9b) 

The National Physical Laboratory. Engineering, Vol. 144, 
July 9, 1937, pp. 47-50; July 16, 1937, pp. 77-79; July 30, 1937, 
pp. 129-131. Reviews the results of some of the research carried 
out by the Engineering Department of the Laboratory including 
deformation and fracture of metals, fatigue and corrosion-fatigue, 
properties of metals at high temperature, including creep and pipe 
flanges and bolted connections, abrasion and contact corrosion, and 
welded joints. LFM (9b) 

Divergence of European Standards. FEDERICO GIOLITTI 
(Turin, Italy) Metal Progress, Vol. 32, Aug. 1937, p. 164. Diffi- 
culty in obtaining a satisfactory standard for depth of notch in 
impact specimens in European testing is attributed to vast amount 
of data accumulated in several countries using different notch 
depths. The change of reference under a new standard is diffi- 
cult to effect. WLC (9b) 

Note on the File Scratch Test. W. C. HAmILTon (Amer. 
Steel F'dries Co.) Metal Progress, Vol. 32, Sept. 1937, p. 265. 
Use of files drawn to various hardness for determination of sur- 
face hardness is described. WLC (9b) 

67:33 Brass Sheet, Ratio of Hardness to Tensile Properties. 
L. Loskiewicz. Metal Progress, Vol. 32, Sept. 1937, p. 272. 
Data relating hardness to tensile strength of completely recrystal- 
lized brass are given graphically and formulas have been deduced 
in the range 45-110 Brinell, 30-43 kg./mm.’ tensile strength and 
30-60% elongation. WLC (9b) 

Factors Relating the Impact Strength of Metals with their 
Service. Metal Progress, Vol. 32, Aug. 1937, pp. 138-141. Sum- 
mary of the present knowledge of impact strength of metals. The 
important factors gocmnye impact resistance are temperature, 
velocity of loading, nature of the notch and the mass of the resist- 
ing metal. WLC (9b) 

Magnetic Testing of Welded Seams. R. W. P. LEONHARDT. 
Modern Mach. Shop, Vol. 10, July 1937, pp. 68-74. General 
review of weld testing methods with detailed discussion and de- 
scription of application of magnetic testing methods. Ha (9b) 
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TESTING MACHINES 


FOR WIRE 
HENRY L. SCOTT Co. 


PROVIDENCE ,R.|I. 
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ROCKWELLING? 
speedily 

DO IT MORE °2:*.i:: 
accurately with 





Model ““H” 
PYRO — UNIVERSAL 


Friction is eliminated. There are no levers, pivots, bearings 
or oil pots. Knee-action mechanism gives speedy, constant, 
accurate direct readings. 


Let us solve your Brinelling and Rockwelling problems. Write 
for folder and prices. 


PYRO-ELECTRO INSTRUMENT CO. 
6659 Chase Rd. Dearborn, Mich. 
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In a single Eastern college more than two thousand students enrolled 
this year in chemical engineering courses. From among these men 
and similar groups, will come the metallurgists, research engineers 
and others to carry on future technological advancement in the 
world of Industry. 


These young men are early gaining practical knowledge in schools 
well-equipped to impart it. For example, Southwark-Emery Universal 
Testing Machines are used by colleges from coast to coast... are reli- 
able, dependable, preferred equipment for testing purposes wherever 
installed... have been purchased in increasing numbers during the 
past few years by a long list of schools, the more prominent of which 
are included in the accompanying roster. 

Southwark-Emery Testing Machines, preferred equipment in In- 
dustry, in colleges, in testing laboratories . . . wherever precise 
knowledge of the strength of materials is essential... will supply 
the facts and figures you need. Let us show you. 


BALDWIN-SOUTHWARK CORPORATION 


Southwark Division, Philadelphia, Pa. 
Pacific Coast Representative: THE PELTON WATER WHEEL CO., San Francisco 


| SOUTHWARK-EMERY 





= 


COLLEGES USING 





SOUTHWARK MACHINEs 


Brooklyn Technical High School 


Carnegie Institute of Technology 


Case School of Applied Science (5 Machines 


The Citadel 


College of the City of New York (2 Machingeg 


Columbia University (2 Machines 

Connecticut State College 

Cooper Union 

Cornell University (2 Machines 

Drexel Institute of Technology 

Georgia School of Technology 

Grand Rapids Junior College 

Harvard University (2 Machines 

lowa State College (2 Machines 

Kansas State Agricultural College 
2 Machines 

Lehigh University 

Massachusetts Institute of Technology 
4 Machines) 

New York University 

Oregon State Agricultural College 

Pennsylvania State College 

Princeton University 

Purdue University 

Rensselaer Polytechnic Institute 

Rutgers University 

Texas A. & M. College 

Thayer School of Civil Engineering 

Tufts College 

Tulane University of Louisiana 

University of Arkansas 

University of California 

University of Colorade 

University of Florida 

University of Illinois (2 Machines 

University of Michigan (2 Machines 

University of Minnesota 

University of Nebraska (5 Machine: 

University of the State of New Yor! 

University of Utah 

Vanderbilt University 

Western Reserve University 


Worcester Polytechnic Institute 


Yale University 
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4 OLSEN TESTING MACHINES 


ichines) 











STANDARD THROUGH THE YEARS 


As Durable, Dependable and Well Designed 
As They Look. 


As Precise, Smooth-Acting and Sensitive as 
Expert and Conscientious Workmanship, 
based on Half A Century of specialized expe- 
rience, can make them. 





ty 


For the All-Purpose machine where simplicity, 
ease of control, ruggedness, and long-time ac- 
curacy and reliability are required, there is no 
better combination than the hydraulic load- 
ing, Olsen Pendulum Weighing Machine. 
































Testing Machines 

1203 Buttonwood St., Phila., Pa. 
9c. F atig ue Testing The Fatigue Resistance of Steel as Affected by Some Cleaning 
6 Methods. J. H. Frye, Jr. & G. L. Kent (Lehigh Univ.) Am. 
H. F. MOORE. SECTION EDITOR Soc. Metals, Preprint No. 16, Oct. 1937. Original research. Par- 
; : ticular attention was paid to scale removal by sand, steel shot and 
The abstracts appearing under this heading are prepared in co- steel grit blasting. For the steel and the blasting methods used in 
operation with the A.S.T.M. Research Committee on Fatigue of this investigation the endurance limit of steel cleaned by sand 
Metals. The purpose of this cooperation is to make readily ~~ blasting varied little with the three types of sand used, but did 
available complete references to the literature of this subject. The vary considerably with pressure and angle of blast. Only slight 
Committee does not necessarily subscribe to the statements of either difference in endurance limit was found for sand blasting under the 
the author or the abstractor. — most favorable combination of angle and pressure and for a com- 
- mercial sulfuric acid pickle. Blasting with steel grit, shot or 
Overstressing and Understressing in Fatigue. J. B. KoMMERS. mixtures of the two is definitely superior to sand blasting or the 
Engineering, Vol. 143, May 28, 1937, pp. 620-622; June 11, 1937, ordinary sulfuric acid pickle. Blasting medium is very important 
pp. 676-678. Review plus original research. Tests were made on and under optimum conditions an endurance limit higher than 
2 steels containing 0.27% C and 0.62% C respectively. The that obtainable with the other methods is possible. The fatigue 
fatigue test was broken down into small stages in order to dee —— _ strength obtained by any of the media used may be regarded as 
termine some of the changes which occur as a steel approaches the resultant effects of 2 opposing surface effects, cold working 
failure. The usual effect of cyclic overstress is to reduce the and notching. HFM (9c) 
endurance limit. Cyclic overstress may produce small amounts of Fatigue in Shafts Under Combined Bending and Torsion. 
strengthening but this occurs only at very small cycle ratios and 8 P. L. CLAPPER (Univ. College, London) Engineer, Vol. 164, Aug. 
the smaller values of overstress. The percentage of overstress and 6, 1937, pp. 150-152. Mathematical. Equations are given in an 
the cyclic ratio are the determining factors in the amount of dam- attempt to analyze the conditions for failure by fatigue (direct 
age due to overstress. Cyclic overstress causes damage only very stress), by fatigue (shear stress) and by passing the static elastic 
gradually. Progressive cyclic understress applied after a specimen limit. The combined stress used is that of a rotating shaft sub- 
has been overstressed repairs the damage which has been done and ~— jected to steady torque, together with a bending moment in a 
in some cases raised the endurance limit considerably. Endurance certain plane, so that any element in the plane of the cross sec- 
limit may even be raised to a value above that of the original tion of the shaft has to withstand a steady shear stress, together 
overstress. Progressive cyclic understress may strengthen the steel with a normal stress, which fluctuates between equal amounts of 
even after large cycle ratios of overstress. It was possible to y tension and compression as the shaft rotates. Some simple rules 
change the endurance limit by various stressing methods. Periods for design are suggested. LFM (9c) 
of cyclic overstress reduce the endurance limit and periods of pro- Improvement of Fatigue Strength of Automobile Crankshafts 
gressive cyclic understress increase endurance limit. LFM (9c) By Application of Pressure at the Periphery of the Bore 
Notes on Fatigue Properties of Cast Iron. Harry L. DAAscH (Steigerung der Dauerhaltbarkeit von Autokurbelwellen durch 
(Iowa State College). Trans. Am. Foundrymen's Assoc., Vol. 8, ~~ Oberflachendriicken des Bohrrandes) W. Appett (Wohler 
Jan.-Feb. 1937, pp. 528-541. Reports data on 2 high strength Inst.) Automobiletech Z., Vol. 40, Oct. 10, 1937, pp. 473-475. 
alloy cast irons with analysis: 2.52% C, 2.44% Si, 0.56% Mn, Practical. Experiments proved that the reduction of strength can 
2.14% Ni, 0.17% Cr, and 0.95% and the other C 3.34%, Si be counteracted and original endurance strength restored if the 
2.63%, Mn 0.66%, Ni 0.56%, Cr 0.37%, and Mo 0.52%. 1:0 — surface close to the drilled places is compressed or hammered as 


Data of fatigue tests are presented secured in an investigation to 
determine the endurance limit, endurance ratio, and the effect of 
notches on the endurance limit. Tests were on both cylindrical 
and on notched bars. 13 references. CMS (9c) 
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this makes the surface denser at this place and prevents the usual 
starting of fatigue cracks. The method is recommended particu- 
larly if danger exists of uncontrollable operating conditions causing 
fatigue fracture. Ha (9c) 
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The Influence of Surface Conditions on the Endurance 
Strength of Aluminum Wires (Zur Frage des Einflusses der 
Oberflachenbeschaffenheit auf die Dauerfestigkeit von Alumini- 
umdrahten) G. RICHTER. Z. Metallkunde, Vol. 29, July 1937, 
pp. 214-17. Experimental. The endurance strength of Al wires 
was determined on a Wé6rnle machine, in which the stressed wire 
is rotated over a grooved cylinder. Surface defects were created 
by pressing against other wires, by filing with a triangular fie, 
by pressing a triangular rod, and by cutting with a razor blade. 
Properties of the wire were affected only when the notches were 
sharp and exceeded 3% of the wire diameter. The effects of these 
artificial notches were similar to naturally occurring blemishes. 
The notches made by pressing have less influence than those made 
by cutting or filing at small depths, while this is reversed for 
deeper notches. Pressed defects less than 3% of the wire diameter 
did not initiate failure. GD (9c) 

Internal Fissures Induced in Rails by Soaking in Hydrogen. 
Metal Progress, Vol. 32, Aug. 1937, pp. 159-161. From the 
Third Progress Report Investigation of Fissures in Rails. R. E. 
CRAMER (Univ. of Ill.) Data so far gathered indicate that danger- 
ous stresses in track are due to wheel irregularities and the stiff- 
ness of the rail. ternal fissures’ actual start is due to such heavy 
loads, and the bending stresses cause their growth. Tests show 
that shatter cracks can be produced in sound rails by He. The 
question of hardened rail ends is discussed, and tests show harden- 
ing processes used, to be followed by increases in elongation, 
reduction of area and impact strength. WLC (9c) 

The Influence of Atmospheric Conditions on the Fatigue 
Strength of Metals. T. LoNcspALE. Mech. World Eng. Record, 
Vol. 102, Aug. 13, 1937, pp. 145-146. The common metals 
exist as they are because a film of oxides protects them from 
further corrosion. The oxide in a slight imperfection has a 
wedging action conducive to the production of a crack, which 
though minute, is sufficient to lead to a fatigue failure. EF (9c) 

The Resistance of Some Special Bronzes to Fatigue and Cor- 
rosion-fatigue. H. J. GouGH & D. G. SopwitH (Natl. Physical 
Lab.) J. Inst. Metals, Vol. 60, No. 1, 1937, pp. 143-158. With 


discussion. See Metals and Alloys, Vol. 8, Mar. 1937, p. MA 
165L/2. (9c) 
9d. Magnetic Testing 


L. S. REID, SECTION EDITOR 
Unusual Phenomena in Magnetic Testing of Materials 
(Eigenartige Erscheinungen bei der magnetischen Werkstoff- 
priifung) O. Ho.tscHmipt, Z. Ver. deut. Ing., Vol. 87, July 
17, 1937, pp. 862-864. A method of observing internal stresses 
in cold-worked steel, based on the existence of residual magnetism 
during the test, is described. Very small stresses can be detected 
by this method. Examples of its application are described. 
Ha (9d) 
Electro-magnetic Testing of Pressure-vessel Welds. JosEPH 
W. YANT (Standard Oil Company) Sheet Metal Ind., Vol. 11, 
May 1937, pp. 480-481. See Metals and Alloys, Vol. 8, June 


1937, p. MA 362R/5. AWM (9d) 
Se. Spectrography 
G. R. HARRISON, SECTION. EDITOR 


Quantitative Spectrographic Determination of Alloying Con- 
stituents (Beitrage zur Quantitativen Spektralanalytischen Bes- 
timmung von Legierungsbestandteilen) O. SCHLIESSMANN & K. 
ZANKER. Tech. Mitt. Krupp, Vol. 5, May 1937, pp. 67-76. Gen- 
eral review. Methods and apparatus used in carrying out quanti- 
tative steel analyses spectrographically, especially in the range 2300- 
3700 A., excitation in air or H atmosphere (the latter especially 
for C determination) and the accuracy obtainable are discussed. 
16 references. Quantitative Spectrographic Determination of 
Carbon, Silicon, Manganese, Nickel, Chromium and Molybdenum 
in Iron and Steel (Die Quantitative Spektrographische Bestim- 
mung von Koblenstoff, Silizium, Mangan, Nickel, Chrom und 
Molybdan in Eisen und Stahl) J/d/d., pp. 76-88. Full descrip- 
tion of procedure for the different elements for use in routine work 
is given with spectrograms and tables for comparison. 15 refer- 
ences. Ha (9e) 

Spectroscopy for Industrial Laboratories (Ueber verschiedene 
spektralanalytische Untersuchungen fiir Industrie-Laboratorien) 
R. RAMB. Metallwirtschaft., Vol. 16, Oct. 22, 1937, pp. 1102-1107. 
Practical. The development of a technique for the quantitative 
analysis of Al in Fe-Cr-Al resistance alloys is described. Semi- 
quantitative analyses of the metallic impurities in cellulose fibers 
are reported, difference in metal content in cellulose from different 
sources being noted. Similarly, the metallic impurities in rubber 
were determined. Analysis of spots on rolled Zn sheet revealed 
the sheet contaminated with Fe. Other practical examples given. 

GA (9e) 
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Structure of Aluminum-zinc Alloys (Sur la Structure des 
Alliages Aluminium-zinc.) W. BRONIEWSKI, J. KUCHARSKI & W. 
WINAWER. Rev. Mét., Vol. 34, Aug. 1937, pp. 449-461. Pre- 
viously proposed constitutional diagrams are critically examined, 
and no agreement is found as to the shape of solidification curves 
and the nature of the & phase. The original research of the 
authors established the constitutional diagram in the stable state 
by using thermal analysis of annealed specimens and in the un- 
stable state by analysis of quenched samples. The latter differs 
from the former principally by the absence of the transition line 
at 445° C. and the presence of unstable eutectic containing 7% 
Al at 345° C. Metallographic examination supported the exist- 
ence of unstable eutectic, showed successive stages of 8 formation 
and indicated direct passage of Y into 8 under certain quenching 
conditions. Dilatation and electric resistance study of 8 proved 
that it consists of solid solutions of Zn and Al in the AlkZns 
compound partially dissociated. 8 forms at 285° C. and dissociates 
between 250 and 255° C. JDG (10) 

Crystalline Structure Observed in Al Wire Submitted to Alter- 
nating Torsion (Un Type de Texture Cristalline Observé dans 
les Fils d’Aluminium Soumis 4a des Torsions Alternées) RAy- 
MOND JACQUESSON. Compt. Rend., Vol. 205, Aug. 2, 1937, pp. 
331-332. Original research. The effect of torsional stresses were 
observed on Al wire which had large crystals due to heating at 
550°-660° C. under tension. The alternating torsional stress 
causes no observable change in the wire until just before rupture 
when an aggregate of crystals appears having a number of dif- 
ferent orientations. FHC (10) 
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J. S$. MARSH, SECTION EDITOR 


X-ray Interferences from Disturbed Lattices (Ueber Réntgen- 
interferenzen an gestérten Gittern) W. Boas. Z. Krist., Vol. 
96, Oct. 1937, pp. 354-369. Original, theoretical research.. Cal- 
culates the intensity and widening of X-ray lines obtained from a 
lattice in which part of the atoms are displaced in a periodic 
fashion from their normal positions by certain distances. The 
changes of intensities after plastic deformation are interpreted in 
this manner. The nature of the disturbance is of subordinate im- 
portance. The potential energy of a lattice is increased to a much 
smaller extent by a uniform displacement of part of the atoms from 
their equilibrium positions than in the case of a statistically dis- 
ordered displacement of all atoms. Discusses at length the dis- 
crepancies between the measured and calculated increase of in- 
ternal energy. Assumes that elastic stresses which are homo- 
geneous in larger regions of the lattice (~o0.5#) are primarily 
responsible for the widening of the X-ray interference lines due 
to plastic deformation. EF (10) 

The Quality of Polished Metal Surfaces (Die Beschalffenheit 
Polierter Metalloberflachen) F. GrAser. Oberflaichentech., Vol. 
14, Sept. 7, 1937, pp. 173-174 Review. The use of elec 
tron diffraction to examine polished surfaces is explained, and the 
nature (i.e. whether amorphous or crystalline) of such layers. 
Lees’ work (on Au), which indicated the polished surface to con- 
sist of similarly oriented crystallites, is featured. The mechanism 
by which polishing pressure may effect such uniform orientation is 
suggested, and the improved corrosion resistance of polished layers 
is cited as evidence of reduced potential differences along the 
surface. Ha (10) 
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The Relationship of Rhenium to Carbon (Ueber die Bezie- 
hungen des Rheniums zum Kohlenstoff) W. TRZEBIATOWSKI 
(Lwow, Lemburg) Z. anorg. allgem. Chem., Vol. 233, Aug. 27, 
1937, pp. 376-384. Original research. In the range 800°-2200° C. 
Re dissolved about 1% C when heated in a methane atmosphere, 
but no carbide was formed. Re powder heated in H showed no 
change in lattice parameters indicating that Re, like Mo, dissolves 
no H. When heated in CO the results depended on the coarse- 
ness of the Re powder. Coarse-grained Re, heated in CO tends to 
dissolve C in the range 450°-1100° C. and to a greater extent than 
when heated with methane, but the increased lattice size falls to 
smaller values on tempering above 1100° C. Very fine-grained 
“active” Re shows on heating at 470-600° C. a new phase desig- 
nated as Re carbide. unstable above 1600° C. In its behaviour 
toward C, Re thus falls between W and Os, Os forming neither 
carbide nor C solution. HFK (10) 


Solid Solution Formation and Grain Refinement in Magnesium 
Alloys (Mischkrisiallbildung und Kornverfeinerung bei Mag- 
nesiumlegierungen) H. HANEMANN & W. HOFMANN (Tech. 
Hochschule, Berlin) Z. Metallkunde, Vol. 29, May 1937, pp. 149- 
52. Experimental. Alloys of Mg with varying amounts of Al, 
Cd, Li, Pb amd Zn were sand cast under comparable condit‘ons 
and that concentration of alloying element determined which 
eliminated columnar crystallization in favor of small equiaxed 
grains. The values were 9% for Pb and Cd, but less than 1% 
for Al, Li and Zn. The amount of alloy required is related in 
some undetermined fashion to the atomic weight of the elements, 
as all values are nearly the same on an atomic percentage basis. 
The observed phenomena are explained by Tammann’s theory of 
crystallization. GD (10) 


The Changes of Electric Resistance During Aging of Nickel- 
beryllium Alloys (Die Anderung des elektrischen Widerstandes 
wahrend der Aushirtung der Nickel-Beryllium-Legierungen) W. 
GERLACH & K. HAMMER (Miinchen Univ.) Z. Metallkunde, Vol. 
29, May 1937, pp. 145-9. Experimental. Electric resistance 
measurements were made on Ni alloyed with 2.5% Be, 1.7% Be + 
0.5% Mn, and 1.2% Be + 0.5% Mn after annealing at tempera- 
tures from 350° to 500° C. Homogeneous and heterogeneous pre- 
cipitation can be observed by the vanishing of the original Curie 
point, shown by a bend in the R-T curve, and the appearance of a 
new Curie point. Aging at constant temperature was also fol- 
lowed and it was shown that changes of resistance occurred 
when no change of phase composition existed. GD (10) 
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The Copper-germanium and Silver- germanium Systems 
(Beitrage zur Kenntnis der Systeme Kupfer-Germanium, Silber- 
Germanium) HERBERT MAUCHER. Forschungsarb. Metallkunde 
Réntgenmetallog., No. 20, 1936, 32 pp. Research. Ge was pre- 
pared from its oxide by reduction with KCN and C, leaching, and 
then melting in a vacuum. The Cu-Ge and Ag-Ge systems were 
investigated by thermal, microscopic and X-ray methods. The 
Cu-Ge system developed by the author differed only in detail 


from the system outlined by Schwarz and Elstner. Work on the 
Ag-Ge system confirmed findings of Briggs. The 8 phase in the 
Cu-Ge system was similar to the ® phase of Cu-Si. The f phase 


in Cu-Ge is hexagonal close packed with c/a very close to 1.63. 
The parameter a varies from 2.606 A.U. at 15.73 Ge to 2.616 A.U. 
at 20.10% Ge. CusGe is also hexagonal close packed with c/a = 
1.598 and a = 2.649 A.U. 13 references. JLG (10) 

Formation of Inclusions in Steels (Die Bildung von Ein- 
schliissen im Stahl) H. WeENtTRUP. Tech. Mitt. Krupp, Vol. 5, 
June 1937, pp. 131-152. Original research. The conditions which 
lead to formation of inclusions in steel were thoroughly and sys- 
tematically investigated. The term “inclusion” is limited to a 
constituent which actually does not belong to the structure of a 
steel; in this sense, slags, nitrides, phosphides, etc., are considered 
constituents of Fe. Only oxide- and sulphide-inclusions and the 
effects of Si, Mn and Al on the formation of the former are treated. 
The inclusions formed belong to the systems Fe-Fe:O;, Fe-FeS, 
Fe-FeO-FeS, Fe-C-O, Fe-Mn-O, Fe-Mn-S, Fe-Mn-S-O, Fe-Si-O, 
Fe-Mn-Si-O and Fe-Al-O. The reactions forming them, the con- 
stitutional diagram of these systems, and the part which exterior 
conditions as air, lining material and slag play in the formation, 
are described. 27 references and a great number of microphoto- 
graphs showing the character of inclusions. Ha (10) 

Studies on the Porosity and Internal Volume of Amorphous 
and Crystalline Material (Untersuchungen iiber die Porenweite 
und das innere Volumen amorpher und Kristalliner Stoffe) G. 
GRAUE & N. RIEHL. Z. anorg. allgem. Chem., Vol. 233, Aug. 27, 
1937, pp. 365-375. Original research. A radioactive emanation 
method is described which allows a determination of the specific 
volume of solids. The method gave results in good agreement 
with the pyknometric values for crystalline ZnS but gave a lower 
sp. vol. for amorphous ZnS. This result is of general interest 
since it indicates that gases may pass to the interior of solids not 
only through coarse pores but also through fine pores of atomic 
dimensions resulting from random or imperfect atomic arrange- 
ment. HFK (10) 
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The Systematic Affinity Theory. Contribution No. 71. Heats 
of Formation in the Copper-zinc System (Ueber die Bildungs- 
warmen im System Kupfer-Zink, Beitrage zur systematischen Ver- 
wandschaftslehre, 71) FRIEDRICH WEIBKE. Z. anorg. allgem. 
Chem., Vol. 232, May 14, 1937, pp. 289-296. Experimental de- 
terminations of heats of formation in the Cu-Zn system, especially 
near the border of the a-phase, were made. The calorimetric 
method was used to determine the difference in heats of solution in 
a reagent (KBr and Br water) of the alloy and of the equivalent 
mixture of powdered component metals in this same reagent. (The 
heat of solution of a powdered mixture of Cu and Zn particles 
was found to follow the additive rule.) Results are compared 
with values determined by Oelander by electrode potential studies 
and good agreement was found, although there have been dis- 
crepancies in the past between calorimetric and electrode-potential 
results. The heats of formation increases with Zn content in the 
a-brass region to 2.35 kg.cal./g.atom at 39 at.% Zn, followed by 
a less regular increase to a max. in Y brass at the composition 
CusZns, followed by discontinuous decreases through the 4, €, and 
n-phases to a quite small value (0.2 kg. cal./g.atom) at 98 at.% 
Zn. Results obtained by various authors are tabulated and dis- 
cussed. Contribution No. 72. The Compounds of Sodium and 
Potassium with Gold (Beitrag 72. Ueber die Verbindungen von 
Natrium und Kalium mit Gold) U. F. Quapt, F. WEIBKE & W. 
Bittz. Ibid., pp. 297-306. An experimental technique was de- 
vised for preparing intermetallic compounds of Au with Na and K. 
This was effected by adding alkali metal to Au powder, melting 
and distilling this mixture in A to produce the desired formula 
composition. In agreement with results of Mathewson only one 
Au-Na compound, Au:Na, was found. This compound was brittle 
and light yellow, with crystal structure of the cubic Cu.zMg type 
having 24 atoms per cell and a. = 7.79 A.U., the compound was 
fairly stable in air, and seemed to be capable of dissolving Na to 
give a homogeneity range from Au2zNa to AuzNa:.s. In the system 
Au-K, contrary to expectation, 2 compounds were found: the violet- 
colored diauride and the olive-green tetra-auride, AusK. Both lack 
metallic luster and are only semi-metallic in character. X-ray pat- 
terns of both compounds differ greatly from those of the com- 
ponent metals. The required distillation process could be carried 
out at 310° C. or about 150° C. lower than the temperature 
(460° C.) required for AuzsNa. An AuK alloy specimen, decom- 
posed in vacuum and quenched in oil, showed on its x-ray pattern 
non-displaced Au lines, indicating little or no solubility of K in 
Au. As in Au-Na the two K compounds also probably have a 
slight homogeneity range. Contribution No. 73. The Combin- 
ing Power of Rubidium with Gold (Beitrag 73. Ueber das 
Vereinigungsvermégen von Rubidium und Gold) H. J. ERHoRN, 
F. WeipKE & W. Bitz. I[bid., pp. 307-312. Experimental. 
Using the distillation method (see above abstract) one compound 
of Rb with Au was prepared, the diauride Au,Rb, a brittle, dark- 
green compound somewhat stable in air but less so than AuwK. 
Its uninterpreted X-ray diffraction pattern differs from those of 
the components. The chemical analyses of AusRb preparations 
indicate greater adherence to the stoichiometric proportions than 
in the cases of the Na and K aurides and therefore no extended 
homogeneity range. X-ray diffraction diagrams of preparations 
containing less than the required amount of Rb show undisplaced 
Au lines. Those preparations containing more Rb than in 
Au:Rb offer a puzzle since they neither possess the properties of 
a simple mixture of the component metals nor can a definite com- 
pound be found in them. X-ray patterns of these gray-colored 
preparations show only Au lines against a strong diffuse back- 
ground. The atomic volume of Rb in this material is about 
29 cm.*/g. atom, much as in the auride, instead of 53 cm.*/g. atom 
in the. metal Rb. The authors believe this compression to be the 
result of mutual adsorption forces between finely divided Au and 
Rb particles. The Stereochemical Compression of Sodium, 
Potassium, and Rubidium by Combination with Gold (Ueber die 
raumchemische Kompression von Natrium, Kalium, und Rubidium 
durch Vereinigung mit Gold) W. Birtz & F. Wemexe. [bid., 
pp. 313-318. Discussion of the stereochemical significance of the 
foregoing studies. Using the chemical analyses and density values 
obtained and taking the volume “increment’’ (at. vol. in alloyed or 
combined state) of Au as 9.9 cm.*/g. atom, the volume incre- 
ments of Na, K, and Rb were found to be about 16, 23 and 
29 cm.*/g. atom respectively and were quite independent of phase 
composition in any given binary system. Furthermore, it is shown 
that these values are about, but definitely not quite, equal to 
respective increments of 17, 25.5, and 30.5 computed from data on 
alloys of Na, K, and Rb with Hg, Sn, Pb, Cd, and graphite. 
These increments are considerably less than the atomic volumes of 
Na, K, and Rb (22.8, 43.4, and 53.1 cm.’/g. atom respectively). 
The volume diminution is believed to be the result of a compres- 
sive action in which the value of the increment tends to reach a 
minimum corresponding to a limiting max. compression which is 
independent of the field action of the metal ions and which is 
approximately realized in the alloys with Hg, etc., and still more 
closely in the alloys with Au. Objections by T. Laves based on 
apparent neglect of crystal structure data are discussed HFK (10) 
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The Distribution of Impurities in Metal Crystals (Einige Be- 
obachtungen iiber die Verteilung von Beimengungen in Metall- 
kristallen) M. SMIALOWSKI (Inst. Metallurgie u. Metallkunde der 
Tech. Hochschule, Warschau) Z. Metallkunde, Vol. 29, Apr. 1937, 
pp. 133-135. Original research. Spherical single crystals of Zn 
and Cu of varying purity were prepared, and subjected to metallo- 
graphic observation and chemical analysis. The various substruc- 
tures formed were produced by impurities, and their form and 
position in the crystal depended on the mode of preparation rather 
than crystal orientation or lattice type. The substructures remained 
after long annealing and recrystallization. GD (10) 


Determination of the Oxygen Content of Metals (Die 
Bestimmung des Sauerstoffgehaltes in Metallen) WILHELM JAN- 
DER & ALFRED KRIEGER. Z. anorg. allgem. Chem., Vol. 232, 
Apr. 16, 1937, pp. 57-60. Development of a rapid method of 
analyzing for O in metals. Briefly, the O is removed from the 
molten metal by a stream of H; the water formed is gathered in 
a liquid-air trap and the amount of O is then measured directly by 
the pressure exerted by the trapped water in a closed evacuated 
system at room temperature. A 1 g. sample is analyzed in less 
than two hrs. The accuracy of the method was checked by another 
method. HFK (10) 


Selenides and Tellurides of Iridium and Rhodium (Notiz iiber 
Selenide und Telluride von Iridium und Rhodium) WILHELM 
Bittz. Z. anorg. allgem. Chem., Vol. 233, Aug. 1, 1937, pp. 282- 
285. Announces the preparation of certain compounds of Se and 
Te with Ir and Rh. Rough densities of the 4 limiting compounds 
(25°/4°) are: RhSes, 6.96; RhzTes, 8.43; IrSes, 8.05 and IrTes 
9.5. The respective molar volumes, 43.0, 49.2, 52, and 59 
cm.*/g.at. give the volume increment of Se as 14.5 and of Te as 17. 
The crystal structures of all four compounds are of the pseudo- 
pyrite type. Line splitting (indicative of low symmetry) appears, 
except in IrSes, and is pronounced in Rh;Ses. HFK (10) 


Theory of Inverse Ingot Segregation (Theorie der umgekehr- 
ten Blockseigerung) Witt1 CLaus (Techn. Hochschule, Berlin) 
Metallwirtschaft, Vol. 16, Sept. 10, 1937, pp. 917-926. Review 
and theory. The author's theory of inverse segregation is that 
during freezing there is a constant displacment of the remaining 
melt towards the zone of initial freezing. This displacement is 
caused by the pressure of the gas separating out of the remaining 
melt. A table of all the known alloys exhibiting inverse segre- 
gation is included. 65 references. GA (10) 
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Western Agents: Spindler and Sauppe, Inc., Los Angeles - San Francisco 


Contemporary Advances in Physics, XXXI.—Spinning Atoms 
and Spinning Electrons. Kari K. Darrow (Bell Tel. Lab. Inc.) 
Bell System Tech. J., Vol. 16, July 1937, pp. 319-336. Popular 
and interesting lecture describing the rdle of the angular moments 
possessed by the fundamental particles of matter—atoms, elec- 
trons, protons and neutrons—in determining the nature and proper- 
ties of the elements. See also Metals and Alloys, Vol. 8, Jan. 1937, 
p. MA 31L/6. HFK (10) 


Scattering of X-rays Near the Curie Point (Streuung von 
Réntgenstrahlen an Kristallen in der Nahe des Curie-Punktes) 
L. LANDAU (Phys. Tech. Inst. Charkow) Physik. Z. Sowjetunion, 
Vol. 12, No. 2, 1937, pp. 123-137. In German. Original theo- 
retical research. Calculates the coherent and incoherent scattering 
of X-rays, the intensity of this effect in relation to temperature and 
the intensity distribution in Laue and Debye-Scherrer pictures. 

EF (10) 

Primary Etching of Grey Cast Iron (Primaratzung von 
Grauem Gusseisen) H. JuRICH. Giesserei, Vol. 24, July 2, 1937, 
pp. 341-343. Two new etching agents and their application are 
described; one is concentrated H:SO, + formic acid, the other 
concentrated H.SO, ++ boric acid. They are particularly suitable 
in cases where other reagents fail to show the primary structure of 
gray cast Fe and malleable Fe. Ha (10) 


The Ternary Compound Mg,Cu,Al: (Ueber die ternare Ver- 
bindung Mg,Cu::AL;) W. ScHUrTz (Univ. Gottingen) Metall wirt- 
schaft, Vol. 16, Sept. 17, 1937, pp. 949-950. Research. Micro- 
scopic studies and thermal analyses showed the compound in the 
Mg-Cu-Al system to be MgsCunAlu. GA (10) 


The Present Status of Knowledge of Martensite (Le 
conoscenze attuali intorno alla martensite) E. HUuGoNy (Milan 
Polytech. Inst.) Met. lial., Vol. 29, Oct. 1937, pp. 521-535. A 
correlated abstract with 119 references. AWC (10) 


Determination of the Number of Free Electrons in Metals by 
Means of Their Average Free Wave Length (Bestimmung der 
Zahl der freien Electronen in Metallen aus ihrer mittleren freien 
Weglaingen) L. Riepe (Univ. Géttingen) Metallwirtschaft, Vol. 
16, June 25, 1936. pp. 634-640. Theory. Application of wave 
mechanics to the physics of metals. GA (10) 


Improved Illumination for Microscopes. Peter P. TARASOV 
(Gen. Electric Co.) Metal Progress, Vol. 32, Sept. 1937, pp. 266- 
277. Describes modified “sun” lamp for photomicrography. 

WLC (10) 
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Directional Ferromagnetic Properties of Metals. R. M. 
BozortH (Bell Tel. Lab.) J]. Applied Phys., Vol. 8, Sept. 1937, 
pp. 575-585. Review giving the present day status of ferromag- 
netic anisotropy theory and data and also some new results on 
single crystals of very pure Fe and 66 permalloy. H. J. William's 
method of preparing magnetic test specimens in which the magnetic 
flux proceeds only in chosen crystal directions is described. An un- 
usually high permeability for 3.9% Si Fe (# = 1,380,000) was 
found. The success of the theory of anisotropy in high fields and 
its failure in weak fields is discussed. The author gives a simple 
analysis which seems to account for anisotropy in low fields fairly 
well. This method makes the assumption that the magnetization 
in any chosen crystal direction at low field strengths is simply 
given by the component of the magnetization in the most favorable 
direction in the chosen direction. The torque method of deter- 
mining anisotropy constants is described and tables are included 
giving the directions of easiest magnetization in various ferromag- 
netic sheet materials, both as rolled and annealed, and also the 
amisotropy constants for various Fe-Co, Fe-Ni, Co-Ni, and Fe-Co-Ni 
alloys. The effects of stress and temperature and the relation of 
these to the magnetization and Curie point are clearly explained. 
New experimental results on very pure Fe show a very high per- 
meability of 1,430,000 combined with a large coercive force of 
0.15 which is contrary to the view that a pure crystal will have 
zero coercive force and hysteresis loss. On the other hand, a 
single crystal of 66 permalloy very carefully prepared and heat 
treated showed a maximum permeability of 1,330,000 and a 
cgercive force of 0.0064. The special conditions necessary for the 
attainment of these unusual properties are summarized. 27 ref- 


erences. HFK (11) 
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Gas in Metals (Les Gax dans les Métaux et leur Influence) 
HENRY Lepp. Bull. Assoc. Tech. Fonderie, Vol. 11, No. 3, Mar. 
1937, pp. 84-109. Review. The absorption of gas by metals is 
a chemical process and, consequently, the laws of thermodynamics 
apply to these systems. The equilibrium of the reactions is dis- 
placed by increasing temperatures with the progressive disin- 
tegration of compounds exothermic at normal temperatures and 
the formation of endothermic compounds. The influence of re- 
ducing gases or their compounds is more harmful than oxidizing 
ones on the cold working properties of metals or alloys, but the 
presence of these reducing gases in limited amounts is favorable 
to hot working properties. Particularly disastrous is the coexist- 
ence of oxides and reducing compounds (nitrides, carbides, etc.). 
The systems metal-O2, Me-MeO, Me-H:, Me-N2, Me-SO:, Me-H:O, 
Me-CO:, Me-CO, Me-NO, Me-C,sHm, Me-(CN)2, Me-H:S, and 
Me-PH; are discussed, and 23 diagrams given. 89 references. 

WHS (11) 

Conduction of Electricity in Solids. N. F. Morr. Nature, 
Vol. 139, June 5, 1937, pp. 951-954. Non-mathematical summary 
of modern theory. Discusses the mean free path of conducting 
electrons (of the order 10 cm.) and the abnormal resistance of 
films thinner than this which confirms the wave mechanics theory. 
The difference in amplitude of electron waves scattered by dis- 
similar atoms in solid solution accounts for the increased resistance 
of solid solutions, and for the fact that it increases with the 
horizontal separation of the dissolved elements in the periodic 
table. Suggests that the initial increase in resistance during age- 
hardening is due to electron scattering from small crystals whose 
dimensions approximate the wavelength of conduction electrons; 
further growth of precipitated crystals again decreases resistance. 

CSB (11) 

Crystal Structure and Electric Properties. VII. Anisotropy 
of Electrical Conductivity of Bi Crystals (Kristalstruktur und 
Elektrische Eigenschaften. VII. Die Elektrischen Leitfahig- 
keitsanisotropien des Wismutkristalls) O. StiersrapT. Z. Physié, 
Vol. 107, Sept. 13, 1937, pp. 51-63. Original research. The 
anisotropy of electrical conductivity can no longer be referred 
to single crystal structures as a whole, since each lattice plane 
of single Bi crystals showed this anisotropy when placed in a 
magnetic field. See also Metals and Alloys, Vol. 7, Feb. 1936, 
p. MA 76R/5. FHC (11) 

Iron-beryllium Alloys (Les Alliages de Fer et de Glucinium) 
J. Latssus. Bull. l’ Assoc. Tech. Fonderie, Vol. 11, No. 4, Apr 
1937, pages 124-132. Be forms inclusions with S in steel, but 
detaches the sulphide from the grain boundaries and makes pos- 
sible rolling of steel having S content over 0.4%. Effects of Be 
in cast iron, Fe-Ni-Be, and Fe-Ni-Cr-Be alloys are reviewed. 25 
references. WHS (11) 

Crystallography of the Chemical Elements. WILLIAM HUME- 
RoTHERY. Metal Progress, Vol. 31, June 1937, p. 643; Vol. 32, 
July 1937, p. 57; Aug. 1937, p. 157. Tabulation of the crystal 


structure and lattice dimensions of the chemical elements. 

WLC (11) 

International Association for Testing Materials. Metal Ind., 

London, Vol. 50, Apr. 23, 1937, pp. 487-491. Abstracts of 

papers presented at the Association's recent meeting. RWB (11) 
lia. Non-Ferrous 

A. J. PHILLIPS, SECTION EDITOR 


Silicon Brasses. K. Lepepev. Lifeinoe Delo, Vol. 8, No. 8, 
1937, pp. 41-46. In Russian. An alloy containing 85% Cu, 10% 
Zn and 5% Si was investigated. Tensile strength varies between 
62,000 and 74,000 Ib./in.? (43.8 and 52.2 k/cm’*) increasing with 
the lower casting temperature. Castability of the alloys is better 
than of Pb brasses and Al. Its shrinkage in the 980°-1010° C. 
range is 1.6%. The alloy is very sensitive to overheating, which 
causes cracking. A casting range of 960°-1030° C. should be 
closely adhered to. Formation of solid skin caused by Si oxidation 
on the surface of metal requires careful casting practice and is 
liable to cause some trouble in hydraulic testing. Sea water corro- 
sion resistance of the alloy was very good. Anti-friction character- 
istics of the metal are close to those of Sn bronze. (11a) 
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Physico-chemical Principles of Modification of Metals and 
Alloys. M. S. LipMAN. Tsvetnye Metal, No. 7, July 1937, pp. 
77-90; Aug., pp. 86-89. Systematic investigation of the modifica- 
tion of Al and “silumin’” (87% Al, 13% Si) by small amounts 
of surface-active metals: Li, Na, Zn, Hg, Mg, Ca, Al, Sn, As, Sb 
and Bi. The action of modifiers is due to the influence of the 
adsorption layers, forming on the crystal-liquid boundaries during 
solidification, on the crystallization velocity and nuclei number, 
i.e. on the size, form and aggregation of the crystals. Depending 
on the predominance of either one or the other of these factors, the 
modification causes either the growth or refinement of the grain. 
Generally grain refinement is accompanied by improvement of the 
mechanical properties of the metals; however, the formation of 
adsorption films by itself may considerably lower these properties, 
as observed, for example, on addition of As to Al, or Bi to Cu. 
Melts were carefully prepared in specially constructed laboratory 
apparatus under A-N atm. and in air, under carefully controlled 
temperatures, degree of superheating, time of modifying action, and 
rates of cooling. Addition of small amounts of modifiers results 
in grain refinement; with further addition grain-coarsening occurs. 
Concurrently, tensile strength shows a maximum value at certain 
concentrations of the modifying metal. The solubility of silumin 
in HCl is increased with the increase in the concentration of the 
modifier. Na is a more active modifier than Li, a fact which sup- 
ports the author’s view that metals which are less soluble in a 
given alloy are more efficient modifiers. Pb and Sn are weak modi- 
fiers because of their lower surface activity. Addition of 0.1% 
Bi or As lowers the tensile strength of Al melted in air. In 
alloys made in A-N atmospheres, Na, Li, Ca, Pb and Sn increase 
the grain size of Al and decrease the solubility in HCl. 

BND (lila) 


Zinc Die Casting Alloys. Comparison of Zinc Die Casting 
Alloys with Brass Pressure Casting (Zinkspritzgusslegierungen. 
Vergleich der Zinkspritzgusslegierungen mit dem Messingpress- 
guss) E. T. RICHARDS. Giessereiprax, Vol. 58, July 4, 1937, pp. 
273-275. Outlines development of Zn die casting alloys, enumer- 
ating the disadvantages of the original alloys as sensitivity towards 
high temperatures, tendency to cracking (hair cracks) and inter- 
crystalline oxidation, considerable dimensional change on heating, 
etc. The improvement over the original alloys is attributed to the 
high purity of the elements now used. Composition, properties and 
application of the 2 main groups of Zn die casting alloys are dis- 
cussed: (1) alloys with Cu and Sn as hardening constituents, plus 
small amounts of Al and (2) alloys with Cu and Al as additions. 
Considering all mechanical properties, Sn-bearing alloys are not 
superior to Sn-free Zn die casting alloys. In comparing Zn die 
casting alloys with brass pressure castings it is stated that these 
alloys displace pressure castings in all cases where the properties 
of Zn die casting alloys are sufficient for the application in ques- 
tion. GN (lla) 


The Changes of Tensile Properties and Corrosion Resistance 
of the Aluminum-copper-magnesium Alloy DM 31 by Cold 
Deformation (Ueber die Aenderung der Festigkeitseigenschaften 
und der Korrosionsbestandigkeit der Aluminium-Kupfer-Mag- 
nesium-Legierung DM 31 durch Kaltverformung) K. BUNGARDT. 
Z. Metallkunde, Vol. 29, July 1937, pp. 234-5. Experimental. 
After aging, sheets of the Al-Cu-Mg alloy of various thicknesses 
were rolled to the same thickness of 4 mm., so that reductions 
of 2.5 to 36% were obtained. Other samples were elongated in 
tension 2.4 and 5.3%. The tensile and endurance properties of 
these cold worked samples were normal. Sarnples were submitted 
to a standard corrosion test for various times and the tensile 
properties again determined. No direct correlation could be made 
between the loss of tensile strength due to corrosion and the 
amount of cold work. GD (11a) 


Note on the Effect of Silicon on the Mechanical Properties of 
47 Per Cent Copper-Aluminium Alloy (L11) T. H. SCHOFIELD 
C. E. Pumps & S. L. ArcHBuUTT (National Physical Lab.) J. 
Inst. Metals, Vol. 61, 1937, Advance Copy No. 786, 4 pp. 
Original research. Al alloys containing 7% Cu and 0.35, 1.0, or 
2.0% Si were tested. There were 2 alloys for each Si content, 
one with 0.35% Fe (normal) and the other with 0.8% Fe. 
Tests were made on 1 in. diam. chill-cast amd sand cast bars. 
Increase in Si caused a pronounced increase in 0.1% proof stress 
and a less marked increase in limit of proportionality. Increase 
of Si from 1 to 2% caused a decrease in elongation, but the 
effect up to 1% was not definite. In all alloys Izod impact re- 
sistance decreased as Si increased. Endurance limit of chill-cast 
alloys was increased by 1% Si, but little change in endurance 
limit of sand-cast alloys with Si was observed. JLG (11a) 


The Manufacture of Fourdrinier Wire. H. E. Brown (W. S. 
Tyler Co.) Wire & Wire Prod., Vol. 12, Oct. 1937, pp. 592-598. 
Practical. The factors important in selecting metals for this kind 
of wire from the standpoint of tensile strength, ductility and re- 
sistance to fatigue, abrasion and corrosion are discussed at length 
with examples and description of testing. The best materials are 
high Ni alloys, brass and certain phosphor bronzes. Ha (lla) 
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The Nickel-copper-magnesium Alloys. W.R. D. JoNEs & K. 
J. B. Worre. J. Inst. Metals, Vol. 62, 1937, Advance Copy No. 
789, 20 pp. Original research. The effects of Ni and Cu in Mg 
were studied. The improved mechanical properties given to Mg 
when in the as-cast condition by Cu in amounts up to 2% are 
enhanced by additions of Ni if the combined alloy content is 2.25 
to 2.5%. A Ni content of 0.5 to 1%, in the presence of Cu, has 
a greater effect than a corresponding Cu content. A useful result 
due to addition of Ni is the increased values of reduction of area. 
Mg alloys containing Ni and Cu are readily forged or rolled, and, 
provided that care is taken to prevent cold work, reasonably good 
ductility values are obtained. In the case of wrought alloys the 
beneficial effects of additions of Ni and Cu are not so pro- 
nounced as for cast materials. JLG (11a) 


Properties of Alloys of Cadmium and Mercury with Small 
Percentages of Nickel. TELFER E. NORMAN & OWEN W. ELLIs 
(Ontario Research Foundation) Metals Tech., Vol. 4, Oct. 1937, 
T. P. 850, 4 pp. Original research. Cd alloys containing 1% Ni 
and from 0 to 40% Hg were prepared and tested with the object 
of determining their suitability as bearings. Mechanical tests 
indicated that the Hg alloys were inferior to plain Cd-Ni alloys, 
but most of the Hg alloys were superior to the common Sn-base 
bearing metals. The solidus line for the alloys was determined. 

JLG (11a) 

Effect of Tellurium on Mechanical Properties of Certain 
Copper-base Alloys. H. L. BurGHorr & D. E. LAwson (Chase 
Brass & Copper Co.) Metals Tech., Vol. 4, Sept. 1937, T. P. 
844, 10 pp. Original research. Tests on drawn rods of Te- 
bearing commercial bronze, 1.5% Sn bronze, and 3% Si bronze 
showed that machinability, as determined by saw-cut tests, is 
distinctly increased by Te. Hardness and strength are practically 
unaffected by Te, while toughness and ductility are decreased. 

JLG (11a) 

Structure and Characteristics of Aluminum Alloys. H. C. 
HALL (Rolls Royce, Ltd.) Metal Ind., London, Vol. 50, June 
25, 1937, pp. 705-709. General. In Al, crystal growth takes 
place easily, confirming the theory that the boundaries are not 
ultra-microscopic oxide films. The alloying elements tend to 
separate from Al when allowed to soak without stirring. Modi- 
fication with Si decreases this tendency. Gives tables of the 
solubility limits of various elements in Al. Cast alloys require 
heat to develop their best properties. Discusses heat treatment 
of castings. RWB (ila) 


Magnesium Alloys for Parts of Housings of Electric Ma- 
chines (Magnesiumlegierungen fiir Gehiduseteile von Elek- 
tromaschinen) A. SCHANZ. Z. Ver deut. Ing., Vol. 81, Nov. 13, 
1937, pp. 1329-1330. The physical and chemical properties of 
Mg alloys are investigated particularly for their suitability as parts 
in electrical machinery. They were found very valuable, for, 
by assuming the same strength and rigidity of the structure, sav- 
ings in weight of 60-75% can be realized as compared with cast 
Fe, and somewhat lower savings as compared with steel and Al 
castings. Examples are given. Ha (11a) 


New Aspects of Fatigue and Creep. JoHN M. LEssELLS (Mass. 
Inst. Tech.) Metal Progress, Vol. 32, Sept. 1937, pp. 257-262. 
Summary of present knowledge. Attention is given to fatigue 
characteristics of Al alloys where data given indicate no relation 
between tensile strength and endurance limit such as exists in 
the case of steel. The discussion of creep refers to equipment 
for handling high pressure steam. [This is a review of the sum- 
mer conference at M. I. T. on Creep and Fatigue in July, 1937. 
E.F.C.} WLC (11a) 

Aluminum-magnesium Foundry Alloys (Contribution a 
’Etude des Alliages Aluminium-magnésium pour la Fonderie) 
GeEorRGES CHAUDRON. Bull. l’Assoc. Tech. Fonderie, Vol. 10, 
Dec. 1936, pp. 442-445. Discusses structure of alloys from 0 to 
15% Mg, as cast. A method for studying the heterogeneity of 
alloys by the measurement of their solution potential is given. 

WHS (11a) 

Nickel and Nickel Base Alloys in Wire and Rod Products. 
C. RoLie (Intern. Nickel Co.) Wire & Wire Prod., Vol. 12, Oct. 
1937, pp. 640-653. Review. The general physical constants and 
mechanical properties are given and the corrosion resisting prop- 
erties of Ni and Ni alloys, their manufacture and working char- 
acteristics described. Ha (lila) 


The Need of a Better Quality of Copper in Apparatus Manu- 
facture. L. H. BurRNHAM (Gen. Electric Co.) Wire & Wire 
Prod., Vol. 12, Oct. 1937, pp. 623-627. Practical. Defects in 
Cu wire and their origin in rod and wire imperfections are dis- 
cussed with suggestions for improvements in the manufacturing 
process. Ha (11a) 

Free Cutting Aluminum Alloys. HANs DierGARTEN (SKF 
Bearing Co.) Metal Progress, Vol. 32, Aug. 1937, pp. 165 & 180. 
7 references to work on free cutting Al alloys are given, and the 
German requirements of such alloys are briefly discussed. 


WLC (11a) 
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Vv. V. KENDALL, SECTION EDITOR 


Selection of Proper Resistor Material for Electrical Heating 
(Auswahl der Werkstoffe fiir elektrische Warmeerzeugung) 
W. HESSENBRUCH (Heraeus Research Lab.) Dechema Mono- 
graphien, Vol. 9, 1937, pp. 82-96. Chem. Fabrik, Vol. 9, 1936, 
pp. 525. Interesting, authoritative review presenting much in- 
formation in tabular and graphical form. Analyses and most 
important physical properties of 9 resistor materials of Cu-base, 
Fe-base, and Fe-free Ni alloy type are given. The diagrams show 
the resistance/temperature curves of 8 alloys, maximum surface 
electrical load at 900°-1300° C. for 80 Ni/20 Cr and Fe-Cr-Al, 
resistance increase in relation to time at 1100° and 1200° C. for 
80 Ni/20 Cr, 60 Ni/15 Cr/25 Fe and Fe-Cr-Al, life/temperature 
and creep/temperature curves. A large table states the usefulness 
and maximum service temperature of the most important resistor 
materials when in contact with 23 different solid media and gas 
phases. The effect of S, C, Cl, F, SO: on Ni-Cr alloys and of 
N on Fe-Cr-Al is discussed and partly demonstrated in microphoto- 
graphs. EF (11b) 


Chemically Pure Iron (Le Fer Chimiquement Pur) J. SEIGLE 
(School of Mines, Nancy, France) Tech. Moderne, Vol. 29, Aug. 
1937, pp. 538-543 and Sept. 1, 1937. pp. 576-580. Up-to-date 
review plus original research. Available materials, common im- 
purities, crystal structure, grain size, state of stress, and critical 
points are discussed. Critical points were determined by the fol- 
lowing methods: dilatation, X-ray, calorimetric, magnetic and 
thermo-electric. It is very difficult to determine the physical con- 
stants of pure Fe because of the complex effect of such variables 
as gases, impurities, crystal orientation and grain size on the con- 


stants. JZB (11b) 


Bending of Soft Steels Beyond the Elastic Limit and Bending 
of Cast Irons (La Flexion des Aciers doux Sollicités au dela de 
la Limite élastique et la Flexion des Fontes) L. LELoup. Rev. 
Universelle Mines, Vol. 13, Sept. 1937, pp. 369-380. A theory 
is developed, and confirmed by experiment, which shows that, in 
order to have a sufficient margin of safety where bending moments 
stress the material beyond the elastic limit, the values obtained for 
the deflection (in both steel and cast Fe) should be multiplied 
by a factor. This was determined as 1.4 for circular sections, 1.3 
for square or rectangular sections, and 1.15 for I- or T-sections. 
5 references. Ha (11b) 


Relation between Non-metallic Inclusions and Grain Size and 
Abnormality of Steel. K. Kovraiskt. Teoria i Pract. Met., 
No. 5, 1937, pp. 72-76. In Russian. A study of 18 heats killed 
in the ladle with spiegel was conducted by counting inclusions of 
definite sizes and determining the grain size of corresponding speci- 
mens by the McQuaid-Ehn test. Number of inclusions larger than 
0.75 micron has no influence on the grain size, but there is a 
relation between the number of inclusions smaller than 0.37 micron 
and the grain size, the latter becoming smaller with increasing 
number of inclusions. (11b) 


Chromium-molybdenum-manganese and Chromium-tungsten- 
manganese Heat Resistant Steels. A. BorzpyKa. Kach. Stal, 
Vol. 5, No. 8, 1937, pp. 33-36. In Russian. Summary of pub- 
lished data. Mechanical properties as determined by a short time 
test at 800-900° C. are about the same when either W or Mo are 
used. Creep strength of Cr-W-Mn steel is equal to Ni-Cr-W 
while the properties of Cr-Mo-Mn are not determined as yet. 
W addition does not lower oxidation resistance, but Mo does. 


(11b) 


Chromium-silicon Structural Steel. S. BARANov. Kach. Stal, 
Vol. 5, No. 5-6, 1937, pp. 38-42. In Russian. Detailed study of 
properties of steels containing 0.30-0.41% C, 0.9-1,3 Si, 0.3-0.7 
Mn, 1.2-1.5 Cr indicates that they are fully equal to Cr-Ni steels 
in most respects, and their machinability is even better. (11b) 

Cooperative Study of Methods for the Determination of 
Oxygen in Steel. J. G. THompson, H. C. VACHER & H. A. 
BricgHt (Natl. Bureau Standards) Trans. Am. Inst. Mining Met. 
Engrs., Vol. 125, 1937, pp. 246-312. With discussion. See 
Metals and Alloys, Vol. 8, July 1937, p. MA 437L/1. (11b) 

Progress in Improvement of Cast Iron and Use of Alloys in 
Iron. PaAut D. Merica (Intern. Nickel Co.) Trans. Am. Inst. 
Mining Met. Eners., Vol. 125, 1937, pp. 13-46. General review. 
Howe Memorial Lecture, presented Fey 1937. (11b) 

Development and Uses of Tool Steels. O. K. PARMITER 
(Firth-Sterling Steel Co.) Ind. Heating, Vol. 4, Oct. 1937, pp. 
855-859. General. Compositions, characteristics and applications 
are described, and temperatures for heat treatment tabulated. 

‘Ha (11b) 

Meehanite. B. MILMAN. | Liteinoe Delo, Vol. 8, No. 8, 1937, 
pp. 10-20. In Russian. Comprehensive compilation of properties 
and manufacturing —- applicable to Meehanite cast irons, 
taken from published data. (11b) 
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The abstracts in this section are prepared in co-operation with the Joint High Temperature 
Committee of the A.S.M.E. and the A.S.T.M. The purpose of this cooperation is to make 
readily available complete references to the literature of this subject. The Committee does 
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Temperature Coefficient of Hardness of Eutectic Alloys. V. P. 
SHISHOKIN & I. D. ZaporozHeEts. Tsvetnye Metal., No. 5-6, 
May-June 1937, pp. 88-98. In Russian. The authors studied the 
influence of temperature on the hardness of eutectic alloys, and 
determined temperature coefficients of hardness of a series of alloys 
in cast and annealed conditions. The following alloys were investi 
gated: (1) Pb-Bi-Cd eutectic; (2) Pb-Sn-Cd eutectic and two other 
Pb-Sn-Cd alloys; (3) Pb-Sn-Cd eutectic and two other alloys; (4) 
Zn-Sn-Cd eutectic and another alloy; (5) Pb-Sn-Bi; (6) Cd-Pb-Zn, 
and (7) Bi-Sn-Pb-Cd eutectic alloys. In all cases the temp. co- 
efficients of hardness were found to be greater for the alloys than 
for any of their components. A discussion is given of the effect 
of temperature on the hardness and on the increased temperature 
coefficients of the alloys. BND (12) 

Resistance of Metals to Elevated Temperatures (Resistenza 
dei metalli ad elevata temperatura) G. KAFTAL & G. BALLABIO. 
Ind. Meccan., Vol. 19, Aug. 1937, pp. 586-595. The behavior of 
metals at temperatures where creep begins and the elastic proper- 
ties change is theoretically treated, with particular reference to 
steel. Recommends, for temperatures from 480°-750° F., use of 
Cr-Ni or Cr-Mo (0.2-4.0% of each) with Si and Mn; from 750°- 
900° F. pearlitic Cr-W-V or Ni-Cr-Mo steels; and for still 
higher temperatures austenitic steels of high Cr-Ni content, made 
preferably in an electric furnace. Tables and curves of mechani- 
cal properties are given. [In U. S. the steels indicated above are 
used at higher temperatures; C steels to 900°-950° F., and 
pearlitic alloy steels to 1200° F.—H.C.C.]| Ha (12) 





mea § CROSS, SECTION EDITOR 





A New Low-alloy Pearlitic Steel for High-temperature Service. 
C..L. CLrarK (Univ. Mich.) & R. StTuART BROWN (Calorizing 
Co.) Trans. Am. Soc. Mech. Engr., Vol. 59, Oct. 1937, pp. 
541-544 A new C-Mo steel with as high as 1.5% Mo 1s 
described which shows an increased load-carrying ability at tem- 


peratures up to 1400° F. No cracking of the surface will take 
place until deformation exceeds 5%. To protect the steel from 
oxidation and corrosion it is used only in a calorized condition. 
Fields of application are described. Ha (12) 


The Nature of the Creep of Metals and its Determination 
by Means of a Bending Test. I. FRANTSEVICH, N. LASHKo & 
M. KuRMANOvV (Ukrainian Inst. Metals) Stal, Vol. 7, Feb. 1937, 
pp. 64-70. In Russian. Mathematical. A relation is developed 
showing that the rate of creep is a function of stress, temperature, 
grain size, degree of cold work, m.p. of metal and lattice con- 
stants. The authors recommend determining creep by deforma- 
tion in a bending test. HWR (12) 


Importance of the New Conceptions of Strength for the 
Boiler Industry (Bedeutung der neueren Festigkeitsbegriffe fiir 
die Dampftechnik) A. F. MAIER & W. RUTTMANN. Arch. 
Warmewirt., Vol. 18, Oct. 1937, pp. 265-271. Review. Fatigue 
strength is not very important in boiler construction, because the 
loads are usually static. The creep strength, on the other hand, 
is very important, since it represents the maximum value of 
strength that can be used in design. 52 references. JZB (12) 
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Restriction of the Speed of Solution of Aluminium in Hydro- 
chloric Acid by Pyridine Derivatives (Ueber die Hemmung der 
Auflésungsgeschwindigkeit von Aluminium in Salzséure durch 
Pyridinderivate) E. JENCKEL & F. WOLTMANN (Kaiser Wilhelm 
Inst. Berlin-Dahlem) Z. anorg. allgem. Chem., Vol. 233, Aug. 1, 
1937, pp. 236-256. Experimental work and general discussion. 
All experiments were made with 3N HCl at 25°C. using two in- 
hibitor concentrations—0.3 and 3.0 millimol./liter. The rate of 
solution was measured by the H evolved per sec.per cm.’ of Al. 
Results with 23 organic substances are listed and show that the 
substances tried could be classified into 2 groups: (1) a group of 
inhibitors including piperdine, 2-picoline, pyridine and chinoline 
which bring about a restriction of about 50% in the solution speed 
and (2) a group of powerful inhibitors, including acridine, which 
reduce the solution speed to 3% or even less, the best observed 
being 0.08% obtained with 3 millimol./1. of 2-phenylchinoline. 
One substance, 8-aminochinoline, which works as an inhibitor for 
Fe and Zn solution oddly gave a 100% increase in the solution 
velocity. The data indicate certain relations of inhibitive action to 
organic structure in regard to kind, number, and position of sub- 
stitutional groups but these are very complicated and are not con- 
sistent with results obtained by others in H:SO,. The solution 
data were compared with cathodic polarization results obtained by 
measuring the relative diminution of polarization current when 
different inhibitors were used. Although a strict proportionality 
does not exist these results in general paralleled the solution 
velocity results. The speed of solution of the solid chlorhydrate 
(hydrochloride) of the inhibitor was also studied and the results 
substantiated the view that those inhibitors which strongly resist 
the solution of Al are also characterized by a small solution speed 
of their chlorhydrates. The densities of the solid chlorhydrates 
and also some bases solid at room temperature were measured 
and recorded. The authors report certain observations which tend 
to confirm the idea that the protective inhibitive film is formed by 
electro-chemical local action rather than by pure adsorption. 

HFK (13) 

A Symposium on Wear of Metals. An Extended Abstract. 
H. W. Gittetr (Battelle Memorial Inst.) Metals and Alloys, Vol. 
8, May 1937, pp. 123-125. Extended abstract of 6 papers presented 
at an A.S.T.M. symposium on “Wear of Metals’’ in Philadelphia 
April 5. In selecting materials for power equipment Mochel of 
Westinghouse makes laboratory tests simulating service conditions. 
Use of Amsler wear test on cast Fe failed to produce any new 
information about materials tested and it was concluded that the 
successful use of a general purpose wear test is unlikely. Common 
sense mechanical engineering in lubrication and change of lubri- 
cants was emphasized by textile experience. Jominy of Gen. 
Motors emphasized the need for rapid tests that would assure 
rating materials in the same order as that found in service. Close 
duplication of results was found difficult to obtain. Cast Fe with 
coarse graphite showed better wear resistance than that with fine 
graphite. High P was found useful in cast Fe. There seemed to 
be at least 3 definitions of wear. Jominy limited wear to slow 
removal of metal leaving a bright finish. Gillett broadened his 
definition to include metal removal due to combined flow and 
corrosion while Mochel and Wallace viewed wear as any “impair- 
ment due to ordinary use.” The wear problem was stated to be 
a continuing one dependent more on conditions of use than on 
characteristics of materials. WLC (13) 

Corrosion by and Purification of Gas (Korrosion und Gasent- 
giftung) D. Wirt & F. Schuster (Berlin Municipal Gas Works 
Laboratory) Gas- & Wasserfach, Vol. 80, June 19, 1937, pp. 430- 
432. Corrosion by (city) gas can take 3 forms: (1) the unburned 
gas attacks the metal parts and pipes of the distribution system, 
(2) the combustion gases attack the material of apparatus and 
flues, and (3) these effects can be enhanced by resinous deposits 
from the gas on valves and other apparatus. The attack is mainly 
due to presence of SO: and SOs, and resin-forming constituents. 
Investigation was made to determine how much the extraction of 
these harmful constituents improved conditions. A reduction of 
the attack to about half the losses can be expected, even in parts 
under water, in spite of high CO: constant. If purified gas is used 
instead of unpurified the rust in pipes disappears gradually. 7 
references. Ha (13) 
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V. V. KENDALL, SECTION EDITOR 


Theory of Passivity Phenomena. XXXI. Passivity of Chro- 
mium (Zur Theorie der Passivitateserscheinungen. XXXI, 
Ueber die Passivitat des Chroms) W. J. MULLER & J. Z. Briaes. 
Sitzber. Akad. Wiss. Wien, Math.-Naturw. Klasse, Abt. IIb, Vol. 
146, No. 2, 1937, pp. 113-145. Original research. (See also Metals 
and Alloys, Vol. 8, Nov. 1937, p. MA 698R/1). The anodic 
behavior of Cr in HCl and H2SO, was investigated. Cr is always 
completely covered with an oxide layer. By activation through 
cathodic charging or due to self-activation in HCl, the exposed 
metal surface increases to about 0.03 cm.*/cm.’ surface. On passive 
Cr, this area is about 10° cm.’/cm.’* and drops to 10~* cm.’/cm.’ 
during self- or anodic passivation. Activated Cr goes into solution 
in the bivalent state; the same holds for passivated Cr up to an 
anodic potential of 0.5 volt. Some trivalent Cr occurs between 
0.5 and 1.0 volt. Above 1.2 volts, Cr dissolves in the tri- and 
hexavalent state. Above 2 volts, the liberation of O. on the oxide 
film starts as a further anodic reaction. This behavior is in accord 
with Miiller’s theory of anodic passivation. The behavior of active 
Cr in H:SO, at low potentials indicates that the pores are not 
uniformly developed. Statistical evaluation shows that they must 
vary in the order of 40 x 10° cm.diam. Since the density increases 
with the size of pores, Cr enters the solution in different valencies 
at an anodic potential of 0.5-0.8 volt. Miiller’s theory of chemical 
passivity, according to which the dissolution of a metal at a 
higher valency is due to a change of the properties of the metal 
at higher current densities, is confirmed. EF (13) 


The Sizes of Hydrogen Bubbles from Aluminium in Hydro- 
chloric Acid (Ueber die Grésze der Wasserstoffblasen aus Alu- 
minium in Salzsaiire) E. JENCKEL & H. HAMMEsS. Z. anorg. 
allgem. Chem., Vol. 233, Aug. 27, 1937, pp. 415-423. Original 
research. A photographic technique is given for determining the 
sizes of bubbles arising from Al in HCl (0-3 N.) with and with- 
out various organic inhibitors. The mean bubble diameter is de- 
termined by the rate of evolution of H; no specific effect due to 
the inhibitor concentration could be shown. With decreasing rate 
of evolution the average diameter decreases due to decrease in the 
number of large bubbles which in rapid evolution of H may unite 
without detachment to form still larger ones. In slow evolution 
the bubbles are smaller and more uniform due to the lack of oppor- 
tunity to combine. Similar results are obtained in dilute acids and 
in electrolysis. The views of Kabanow and Frumkin (See Metals 
and Alloys, Vol. 5, May 1934, P. MA 205.) that the bubble size 
in electrolysis is a function only of the surface tensions between 
gas, solution, and metal are discussed. HFK (13) 


Protection Against Corrosion of Aluminum by Additions to 
the Attacking Medium (Korrosionsschutz des Aluminiums durch 
Zusatze zum angreifenden Mittel) H. LICHTENBERG (Lautawerk) 
Aluminium, Vol. 19, Aug. 1937, pp. 504-509. The cerrosive 
attack of acid and alkaline solutions on Al can be suppressed by 
passivating additions. Colloids and organic substance are used in 
acids, e.g. nicotine sulphate, dibenzyl sulphide, resins, sodium 
silicate and in particular organic dyes reduce the attack by alkalis. 
Tables show the effect of the additions and their amount; the 
attack can in some cases be suppressed entirely. The organic dyes 
so far tested belong to the classes: sulpho-acid of a dioxyan- 
thrachinon derivative, dioxy-diamido-anthrachinon-sulpho acid, 
complex metal compound of an oxy-monazo dye, acid monazo dye 
from naphthylarium-sulpho acid and naphthol, and sulpho acid 
of dioxy-anthrachinon. Some of these dyes protect 99.5% Al 
igainst action of 1% NaOH up to 54%. Ha (13) 


Influence of Temperature on the Formation of Pitting in 
Stainless Steel. S. BRENNERT. Iron & Coal Trades Rev., Vol. 
135, July 23, 1937, pp. 139. The resistance to corrosion of stain- 
less steel is apparently due to an oxide film formed on the sur- 
face. To find a measure for the corrosion resistance the specimen 
was immersed in a neutral solution with corrosive properties and 
the anode potential determined at which the film broke down. 
This potential was 0.45-0.55 V for 18% Cr, 8% Ni, 6% Mo; 
0.55-0.65 V for 18% Cr, 8% Ni, 1.5% Mo; 0.0-0.1 V for 12% 
Cr, 0 Ni, 0 Mo; 0.3-0.4 V for 20% Cr, 0 Ni, 0 Mo. The break- 
down potential may be regarded as an approximate expression of 
corrosion resistance of stainless steel. This resistance breaks down 
quickly with increasing temperature. Ha (13) 
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Methods for Acceptance Testing of Electrolytic Nickel and 
Chromium Coatings Used by French Railroads (Méthodes 
d’Essais des Grands Réseaux Francais pour le Controle, en Re- 
ception, des Revétements Electrolytiques de Nickel et de 
Chrome) P. Bicer. Rev. Mét., Vol. 34, Aug. 1937, pp. 478-480. 
Ni deposits are tested by applying with a dropper to the same 
place a solution HNO:+-H:SO.+-H:O (8:2:4) by drops. Each 
drop is allowed to act for 60 seconds before it is wiped off and the 
next is applied. The test is terminated when the underlying metal 
becomes visible. According to the quality of the coating either 
2 or 4 drops are required. For Cr coating the same procedure is 
applied using a solution of 40 parts of HCI and 60 parts of H:O. 
The coating must remain sound for at least 60 seconds. JDG (13) 


Corrosion of Mg and its Alloys Protected by Surface Deposi- 
tion (Essais de Corrosion sur Magnésium et Alliages Ultralégers 
Protégés par des Dépéts de Surface) JEAN CouRNOT & LOUISE 
HALM. Compt. Rend., Vol. 204, June 28, 1937, pp. 1941-1943. 
For earlier work see Metals and Alloys, Vol. 8, Nov. 1937, p. 
MA 700 L/6. Original research. Samples of Mg alloys contain- 
ing small amounts of Al, Zn and Mn were given a surface coating 
by immersion for a few minutes in solutions such as ZnSO, and 
chromic anhydride. Subsequent corrosion tests in 3% NaCl solu- 
tion have been recorded in tables showing the loss in weight for 
each alloy. FHC (13) 

Chrome Plating Combats Wear. Frep KeLty. Mach. Design, 
Vol. 9, June, 1937, pp. 34-36. Descriptive. A variety of Cr-plated 
parts of machinery are illustrated and described. Close tolerances 
between pump casing and gears is held indefinitely by Cr-plating 
the inside of the casing. Cr-plated rolls may be used on corrosive 
materials without damage. Packing wear is decreased and only 


water is needed for lubrication of Cr-plated pumpshafts. Further 
cases referring to aviation, printing and textile industry are con- 
sidered. EF (13) 


\ New Method for Studying Cavitation Erosion of Metals. 
WaLTer C. SCHUMB, H. PETERS & LOWELL H. MILLIGAN (Mass. 
Inst. Tech.) Metals and Alloys, Vol. 8, May 1937, pp. 126-132. 
Describes experimental method for testing metals for cavitation 
erosion and gives some preliminary data. These data show the 
eff-ct of increased amounts of dissolved gases to reduce erosion. 
Photographs show erosion of cast Fe, brass, cold rolled steel and 
steinless steel with increasing resistance in that order. WLC (13) 
Vear of Metallic Surfaces. E. F. LEvAN (Haynes Stellite) 
ils and Alloys, Vol. 8, July 1937, pp. 206-209. Discussion of 
we.t with emphasis on minimizing friction and the use of mate- 
ric's of high hardness and toughness at service temperatures. Fric- 
tic produces heat and rise of temperature. Thus materials of high 
hot hardness and toughness frequently give better wear. 

WLC (13) 

Condenser Tubes for Difficult Conditions. Marine Eng., Vol. 
60, July 1937, p. 191. Briefly refers to Zn-free Cu-Ni-Al alloy. 
After 14-mo. continuous service, a condenser tube showed no 
attock, while the previously used brass tube exhibited dezincifica- 
tion. Physical properties (no chemical analysis) are given. In one 
case, 28 different alloys for condenser tubes were found to be in- 
ferior to the new alloy designated “Resisco.”’ EF (13) 


Annual Report of the Nonmetals Division, Fiscal Year 1937. 
Ortver C. Ratston. U. S. Bur. Mines, Information Circ., No. 
6974, Oct. 1937, 18 pp. The present status of the research on 
cracking of steel by boiler water is reviewed. AHE (13) 

The Corrosion of Low-copper Content Cast Iron by Dilute 
Sulphuric Acid. JOHN R. MARECHAL. Foundry Trade J., Vol. 
57, Aug. 12, 1937, p. 125. See Metals and Alloys, Vol. 8, July 
1937, p. MA 442R/8. AIK (13) 

Oxidation of Beryllium Bronzes (Sur l’Oxydation des Bronzes 
de Glucinium) HALDUN N. TEREM. Compt. Rend., Vol. 205, 
July 5, 1937, pp. 47-49. Continuation of earlier experiments (See 
Metals and Alloys, Vol. 8, Nov. 1937, P. MA 700 L/8.) Alloys of 
Cu with Be varying from 0.5 to 10% were submitted to oxidizing 
atmospheres from 610 to 910°C. Be in small amounts diminishes 
the oxidation of Cu but, with 2% Be or more, the copper is un- 
attacked. FHC (13) 

The Corrosion of Tin-plate Containers. Engineering, Vol. 144, 
July 9, 1937, p. 59. From a report of the Food Investigation 
Board compiled by T. N. Morris and J. M. Brian entitled “Second 
Report of the Corrosion of the Tin-Plate Container by Food Prod- 
ucts” which is issued by the Department of Scientific and Indus- 
trial Research. LFM (13) 
_ Qualitative Analysis of Wear. E. BucKINGHAM. Mech. World 
cng. Record, Vol. 102, Sept. 10, 1937, pp. 255-256, 288. From 
Progress Report 15 of A.S.M.E., Special Research Committee on 
Strength of Gear Teeth, discussing the 6 types of wear: pitting, 
abrasion, scoring, spalling, galling and seizing EF (13) 

A Cast Overlay of Corrosion Resistant Alloy. Chem. & Met. 
Eng., Vol. 44, Oct. 1937, p. 611. Descriptive. Colmonoy $6, an 
alloy of Ni and Cr boride, is centrifugally cast onto a mild steel 
base to form an overlay resistant to sulphuric acid and to abrasion. 

PRK (13) 
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Stresses in Locomotive Firebox Stays. F. MILLS. Common- 
wealth Engr., Vol. 24, June 1, 1937, pp. 366-368. Original work. 
With a view to reducing construction costs and avoiding corrosion, 
the Western Australian Railways Dept. recently constructed steel 
fireboxes and tubes in place of Cu and brass. The greater rigidity 
of this form of construction has resulted in some leakages of fire- 
box stays. Modifications and an analysis with xylonite and rubber 
models have shown an improved distribution of stress. EF (14) 

From Gadget to Office Octopus with the Aid of Science. C. J. 
HUEBER. Fab. Progress, July 1937, pp. 116-119. Evolution of the 
addressing machine. Al die castings are used frequently in modern 
machine. WB (14) 

Air Filter of Metal (Luftfilter aus Metall) W. HATLAPA. 
Werkst. u. Betrieb, Vol. 70, May 1937, pp. 117-121. Descriptive 
of design of filters of different efficiency. HR (14) 

Sparking Plugs. A. G. AREND. Electrical Rev., Vol. 121, 
Aug. 6, 1937, p. 174. Describes methods of manufacture and 
testing, with much attention to the metal parts. MS (14) 

A Dentist Is No Better than His Tools. JoHN C. Eicue. Fad. 
Progress, July 1937, pp. 114-115. Discusses metals of construc- 
tion for dental chair. WB (14) 

The Nation-at-Work Exhibition at Diisseldorf. Machinery, 
London, Vol. 50, Aug. 19, 1937, pp. 642-644. Descriptive. The 
use of substitutes seems to have been successful, although many 
fundamental changes in design have been necessary. JZB (14) 

Powdered Metals in Industry, A. W. HAHN. Mining and 
Met., Vol. 18, June 1937, pp. 294-295. Describes preparation of 
various metal powders and their industrial applications. 

VSP (14) 


i4da. Non-Ferrous 


G. L. CRAIG, SECTION EDITOR 

The Development of Modern Alloys in the Electrical Industry 
(Le Développement des Alliages Modernes dans [Industrie 
Electrique) P. BAsTIEN. Tech. Moderne, Vol. 29, Mar. 15, 1937, 
pp. 217-220. Up-to-date review. For electrical resistance the fol- 
lowing alloys are used: constantan (55-60% Cu, 40-45% Ni) and 
manganin (84% Cu, 11-15% Mn, 4-0% Ni) if a low temperature 
coefhcient is required; nickel silver (55% Cu, 27% Zn, 18% Ni) 
for rheostats where the temperature coefficient need not be con- 
stant; Fe-Ni-Cr and Fe-Ni (70% Fe, 30% Ni) alloys in industrial 
furnaces up to 500° C.; Ni-Cr (10-20% Cr, 90-80% Ni) alloys in 
industrial furnaces up to 1,100° C.; and a Ni-Mn alloy (1-6% 
Mn) for spark plug wires. Al and Na are used for electrical con- 
ductors and have a greater conductivity than Cu on a weight basis. 
(The Na is used in Fe tubes.) For high magnetic permeability, 
78% Ni + 22% Fe has medium resistance and 40-50% Ni + 
60-50% Fe has large resistance. The permeability of the 78% 
Ni alloy is increased greatly by heat treatment. Fe-Ni-Cr alloys 
have constant magnetic permeability for weak magnetic fields; 
30% Fe +- 45% Ni + 25% Co and 40-50% Ni -+- 60-50% Fe 
are used. The heat treatment for the latter is different from that 
used when it is desired to obtain maximum permeability. 4% 
Si steel and 32% Ni steel are used for low hysteresis loss; the 
crystal structure must be carefully controlled to obtain the best 
results. Ni with or without Cr is used for non-magnetism. Fe- 
Ni or Ni-Cd are used in batteries. In addition to the above 
materials used for their electrical and magnetic properties, new 
Cu-Ni and Ni-Cr-Mo steels are used in the electrical industry for 
superior mechanical and chemical characteristics. JZB (14a) 

Investigation of Lead Alloys for Lead Sheathing. P. A. ZAK- 
HAROV, V. A. PERESLEGIN, N. Z. DNEsTROVSKI & A. I. SHPAGIN. 
Tsvetnye Metal., No. 8, Aug. 1937, pp. 75-86. Laboratory and 
plant investigation was made of the effect of additions of Sn, Sb, 
Cd and Te, singly and in combinations. The addition of 0.06% 
Te to Pb for use in cable sheath for marine vessels and telephone 
cable produces very desirable properties. Te‘refines the grain size 
of Pb, improves its mechanical properties, and does not impair the 
corrosion resistance of Pb. Addition of 0.5% Sb in conjunction 
with 0.25% Cd also refines grain structure and improves the 
mechanical properties of Pb and its corrosion resistance, but in- 
creases somewhat the pressures required for fabrication by extrusion. 
16 references. BND (14a) 
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14b. Ferrous 


M. GENSAMER, SECTION EDITOR 


Stainless Steel as a Material in Airplane Construction (Rostfritt 
staal som konstruktionsmaterial for flygplan) EINAR AMEEN. 
Tek. Tid., Vol. 67, Nov. 20, 1937 (Section Flygteknik) pp. 97- 
101. Deals principally with American developments, and is con- 
fined exclusively to the 18:8 type. Stresses the superiority of this 
material over light metals, due to greater corrosion resistance and 
higher resistance to fatigue. Comparison of the physical prop- 
erties, on a weight basis, are also generally in favor of stainless. 
The smaller volume of stainless per unit of weight results in a 
lower wind resistance. Welding is more easily performed with 
stainless than with Al alloys. BHS (14b) 

Magnetic Recording and Reproducing. C. N. HICKMAN. 
Bell Lab. Record, Vol. 16, Sept. 1937, pp. 2-6. Review. 30 years ago 
a method of recording speech was found wherein a steel wire is 
drawn rapidly past the Fe cores of a set of coils and the speech 
current in the coils causes a magnetic pattern to be left in the 
wire. On drawing this wire through reproducing coils, the process 
is reversed. However there were certain difficulties that prevented 
the widespread use of this method. The use of steel tape suitably 
heat treated, instead of wire and the more powerful magnets now 
available have made this method successful. JZB (14b) 

Forgings for the Handling of Fluids at High Temperatures 
and Pressures. H. H. BurToN, W. H. HATFIELD & T. M. SERV 
1cE. Trans. Chem. Eng. Congr., (World Power Conf., London, 
1936), Vol. 1, pp. 1-32. Detailed discussion of the following sub 
jects: (1) metal requirements for high pressure-temperature serv 
ice, i.e. mechanical, physical and chemical; (2) manufacture 0 
seamless steel tubes for boiler installation; (3) alternate method 
for making cylindrical forgings; (4) problems relating to the fab 
rication and heat treatment effects on very large forgings; (5) 
“embrittlement” of steel. Numerous graphs and miscellaneou 
data are presented. AAA (14b) 

Prefabricated Steel Service Stations Are Built of Unit Sections 
Steel, Vol. 101, Aug. 2, 1937, p. 40. Describes building develope 
by Butler Mfg. Co., Kansas City, Mo. Walls are 3 in. thick an 
formed of 16-gage black steel sheets into double channel section 
2 ft. wide. Pipe struts reinforce wall sections. Corner panels a: 
curved double channel steel sections. Roofs consist of steel cei! 
ings, joists, and docks. All steel parts are painted with a sho; 
coat of Al primer. MS (14b) 


Iron and Ferrous Alloys for Magnetic Circuits (jarn och 
jarnlegeringar fér magnetiska kretsar) G. GeppA. Tek. Tid 
Vol. 67, Nov. 6, 1937, pp. 174-79; Dec. 4, 1937, pp. 196-20 
(Section Elekiroteknik). Discusses magnetic properties of con 
mercial and of very pure Fe, and of the various Si, Co, and Ni 
alloys developed during the last 10 yrs BHS (14b) 


Steel for Forging Dies. I. Sumin. Kach. Stal., Vol. 5, Ni 
5-6, 1937, pp. 24-37. In Russian. Steels representing 13 types 
of analysis were minutely investigated from the standpoint of thei: 
suitability for forging die manufacture, but no definite conclusions 


could be reached. (14b) 


New Types of Iron Fences and Gates (Neuartige Gestaltung 
von Ejisengittern und Toren) HERMANN RICHTER. Axsogene 
Metallbearbeit., Vol. 30, Sept. 15, 1937, pp. 312-314. Some 
artistic designs and appropriate welding procedures are described 

Ha (14b) 

You Can Change the Weather. B. CAMPBELL WELLMAN. 
Foundry, Vol. 65, June 1937, pp. 30-31, 78. Describes a gray 
Fe gas fired warm air furnace equipped for winter air conditioning 
and summer blowing, and the numerous gray Fe castings that are 
used in its construction and their composition. It is made by the 
Forest City Foundries Co., Cleveland. VSP (14b) 

Some Notes on Modern Steel Progress. L. SANDERSON. 
Steam Engr., Vol. 6, Mar. 1937, pp. 231, 242. A review of 
recent developments in heat-resistant corrosion-resisting and 
machine steels. AHE (14b) 

A Digest of Stainless Steels. V. N. Krivopox (Allegheny 
Steel Co.) Iron Age, Vol. 139, June 3, 1937, pp. 39-43B. In- 
cludes discussion. Elementary review. VSP (14b) 
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Electrochemical Method of Exploration of Cupriferous Sand- 
stones. L. A. IVANov & N. K. RazuMovsky. Tsvetnye Metal, 
No. 5-6, May-June 1937, pp. 14-18. The new method developed 
by the authors applies the principle of electrodeposition of metals 
to the exploration of Cu ore deposits. Preliminary laboratory 
experiments showed the feasibility of the method, and tests were 
made in the field. The method consists in drilling holes in the 
ground, inserting electrodes and passing electric current. The 
presence of Cu ore in the ground is indicated by deposition of 
metallic Cu on the cathode, or by its presence in the ground water 
surrounding the cathode, or by fluctuations in the current. Either 
the drilling tool or any Cu-free metallic electrode serves as the 
cathode, and a specially constructed Fe-glass-Pt electrode as the 
anode. The electrodes are placed so that they are below the 
ground water level. The voltage required is 100-125 volts, the 
urrent from 15 to 400 milliamperes, and the duration of the test 
varies from 18 to 37 hrs. depending on local conditions and on 

ie distance between the electrodes. The greatest distance tested 

, the experiments was 590 ft., and presumably the method will be 

plicable for still longer distances between the electrodes. Tests 

ade on cupriferous sandstone locations previously explored in 

tail by other methods and containing 3 ore zones of 0 to 1.5, 

5 to 2.5, and over 2.5% Cu demonstrated the feasibility of the 

ethod in field conditions and its dependability. Further experi- 

ents are being conducted with the purpose of ascertaining the 
idth of the ionized zone in relation to other variables, the maxi- 
um distances between the electrodes, and to obtain data on 

e current-voltage-time relationships, and the correlation between 

.e rate of Cu deposition and the Cu content of the ore body. 

BND (15) 

New Classification of Metallurgical Products (Une Nouvelle 

lassification des Produits Métallurgiques) P. BLANCHET. Rev. 

fét., Vol. 34, Sept. 1937, pp. 513-519. A classification of steels 

; proposed, which consists of giving them a serial number pro- 

ortional to the tensile strength. Two sets of numbers are pro- 

osed, one for plain C, another for alloy and heat-treated steels. 
Principal Industrial Alloys of Aluminum. An Attempt at Classi- 
heation (Les Principaux Alliages Industriels d’Aluminium. Essai 
le Classification) J. DOUCHEMENT. Rev. Mét., Vol. 34, pp. 

20-524. A suggestion is made for expanding the DIN 1713 
(German) specification to cover most of the Al alloys used in 
ndustry. Discussion of Papers by P. Blanchet & J. Douchement 
(Discussion des Memoires de P. Blanchet et J. Douchement) 
Rev. Mét., Vol. 34, Sept. 1937, pp. 525-530. Weak points in 
their proposed classification are pointed out. JDG (15) 


Developments in Rolling Flat Steel Products in 1936. 
STEPHEN BADLAM. Iron Steel Engr., Vol. 14, Jan. 1937, pp. 20- 
16. Comprehensive, detailed survey of new hot and cold strip 
mill installations in the U. S. and abroad during 1936. Lists, for 
individual companies and for total new mill construction in dif- 
ferent classifications: capacity, size of sheet, connected h.-p., etc., 
and brings cumulative totals up to date. Also discusses political 
and economic developments during the year. FPP (15) 


The Tin-plate Industry. Engineer, Vol. 164, Aug. 13, 1937, 
pp. 174-176, 180. Up-to-date review. Subjects covered include: 
manufacture of steel for Sn-plates, pack rolling, continuous cold- 
reduction method, comparison of these 2 processes, the con- 
sumer, advances in capacity for cold-reduction Sn-plate and a dis- 
cussion of general tendencies in the industry. A graph is given 
showing Sn-plate production since 1924, and there is a diagram- 
matic arrangement of a continuous cold-reduction mill. Photo- 
graphs are given. LFM (15) 

Cross-belt Magnetic Separator. Engineering, Vol. 144, Sept. 
24, 1937, pp. 358-359. Descriptive. The machine is the Row- 
land-Wetherill high-intensity magnetic separator made by the 
Dings Magnetic Separator Co., of Milwaukee. It is designed for 
the separate removal of the strongest as well as the very weakest 
magnetic materials. LFM (15) 


The Great Iron Chain. C. B. F Younc (Columbia Univ.) 
Iron Age, Vol. 139, June 3, 1937, pp. 44-49. Historical data on 
chain used during the Revolutionary War to obstruct navigation on 
Hudson river at West Point, including interesting information 
on structure of the Fe chain. VSP (15) 
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Occurrence of Tin in Transbaikalian Complex Ore Deposits. 
E. M. Ozerov. Tsvetnye Metal., No. 5-6, May-June 1937, pp. 
8-13. Sn in small quantities has been known to occur in many 
widely distributed polymetallic ore bodies of Transbaikalian Gov- 
ernment (Russia), and new deposits have been discovered. The 
Sn content is too low to permit its economical extraction on a 
large scale. Mineralogical and geological description of the ore 
deposits are given. BND (15) 

Melting and Annealing of Electrical Alloys. D. F. MINER & 
J. B. SEASTONE (Westinghouse Elec. & Mfg. Co.) Metal Progress, 
Vol. 31, June 1937, pp. 611-617. Describes equipment for melt- 
ing and heat treatment of special alloys. The plant employs 
inductive heating for melting, resistance heating for treatment 
and specially controlled atmospheres in treating and melting. The 
complete cycle in manufacturing of Hipernick, and Fe-Ni-Mn-Si 
alloys of high permeability is described. WLC (15) 

The Largest British Ingot. Engineer, Vol. 164, Oct. 15, 
1937, pp. 427-428. Descriptive. The largest ingot ever produced 
in England has been made by the English Steel Corp., Ltd., at its 
Vickers Works. It weighs 230 tons, and is approximately 25 
ft. long by 10 ft. across corners. It was made in a chill mold. 
Four acid open-hearth furnaces were used. It is now being re- 
heated before forging in a 7000-ton press. LFM (15) 

German Metal Working Practice. Metal Ind., London, Vol. 
50, Apr. 16, 1937, pp. 463-464. Briefly reviews: Progress in 
soldering and brazing with propane; light metal roller chains; 
Cu and brass lining for steel tubes; machining of light metals 
with hard-metal tools; grinding and polishing Zn alloys; and 
corrosion resisting Al casting alloys as made in Germany. 

RWB (15) 

Steel Plant Power Characteristics. Jron Steel Engr., Vol. 14, 
Jan. 1937, pp. 45-48. Practical. The electrical characteristics of 
the customary heavy equipment in “‘typical’’ steel plants are esti- 
mated. The connected h.-p., power consumption and load fac- 
tors of coke plants, blast furnaces, open-hearths, Bessemers, elec- 
tric furnaces, rolling mills, and miscellaneous and auxiliary units 
are tabulated. FPP (15) 

Material Handling Facilities for Hot and Cold Strip Mills. 
F. M. Gituies (Inland Steel Co.) Iron Steel Engr., Vol. 14, Jan. 
1937, pp. 15-19; with discussion. General review. Discusses 
(without technical description) applications and economy of con- 
veyors, cranes, upenders, tilters, tractors, pack lifters, self-loading 
trucks and electromagnets. Carefully considered plant layout is 
prerequisite of successful use of any materials-handling equipment. 

FPP (15) 

Progress in the Manufacture of Light Metals as Revealed in 
Recent Patents (Fortschritte bei der Herstellung und Verar- 
beitung von Leichtmetall an Hand der neuesten Patentliteratur) 
Kurt NiscHK. Leschtmetall, Dec. 1936, pp. 5-7. Survey. Re- 
ports advances in reduction metallurgy, new alloys, and in anneal- 
ing, casting, soldering and welding practices. The digest includes 
22 American, 7 French, 2 British, 2 German, 1 Austrian and 4 
Swiss patents. FPP (15) 


Condensed Review of Some Recently Developed Materials. 
Machinery, N. Y., Vol. 44, 1937, pp. 129-135.. An alphabetically 
arranged list of metallic and non-metallic materials with trade 
name, property and field of application for each. Ha (15) 

Aluminum a Possible Aid in Reducing Silicosis. J. J. DENNy, 
W. D. Rosson (MclIntyre-Porcupine Mines) & D. A. IRWIN 
(Univ. Toronto) Eng. Mining ]., Vol. 138, Sept. 1937, pp. 47-50. 
Recent researches show that Al powder reduces solubility of sili- 
ceous materials retained in the lungs. Several tables are shown. 

WHB (15) 

Light Metals. H. E. BLANK, JR. Axtomotive Ind., Vol. 77, 
July 17, 1937, pp. 82-88. Review of the applications, properties, 
and treatment of various Al and Mg alloys used to meet the 
demand for lighter weight and greater power in automotive and 
aeronautical design. CMH (15) 

Deficiencies in Planning and Research in Non-ferrous Indus- 
try. G. A. SHAKHOv. Tsvetnye Metal.. No. 8, Sept. 1935, pp. 
6-17. In Russian. Discusses shortcomings and offers suggestions 
for better organization and operation of rapidly developing non- 
ferrous metal industry in Russia. BND (15) 
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Developments in the Iron and Steel Industry during 1936. 
W. H. Burr (Lukens Steel Co.) Irom Steel Engr., Vol. 14, Jan. 
1937, pp. 49-59. Comprehensive survey, covering blast furnaces, 
recuperators, normalizing furnaces, pickling, bearings, lubrication, 
materials-handling, rolling equipment, welding, electric motor 1n- 


stallations, and control devices. FPP (15) 
Public Supply for Steelworks. Electrical Rev., Vol. 120, Apr. 
16, 1937, p. 571-573. Describes experience in electric power supply 
at Shefhield and Hadley, England, and Cardiff, Wales. MS (15) 
Steelworks Supply and Distribution. P. F. Grove (H. A. 
Brassert & Co.) Electrical Rev., Vol. 120, Apr. 16, 1937, p. 569- 
570. Discussion of electric power supply and distribution. Favors 
public supply over private plant. MS (15) 
Canada Aids Its Mining Industry—A Glimpse of the Domin- 
ion’s Ore Dressing and Metallurgical Laboratories. J. D. JOHN- 
SON (Dept. Mines & Resources, Ottawa) Eng. Mining J., Vol. 138, 
Oct. 1937, pp. 53-55. WHB (15) 
The Plants and Operations of the Iron and Steel Divisions 
of the Dominion Steel and Coal Corporation, Limited. A. P. 
THEUERKAUF. Can. Mining Met. Bull. No. 306, Oct. 1937, pp. 
370-392. Descriptive. AHE (15) 
Electric Furnace Results. A. J. Gisps SMITH. Indian & East- 
ern Engr., Vol. 79, Aug. 1936, pp. 153-154. The need for a 
standardised method for presenting the performance figures 
claimed for various types and makes of furnaces is stressed. 
APS (15) 
Centralized Lubrication in the Steel Industry. E. J. EHRET 
(Fahrval Corp.) Iron Steel Engr., Vol. 14, Feb. 1937, pp. 19-24. 
Practical discussion of the applications and economy of centralized 
lubrication. FPP (15) 


Mischmetal (Ceritmetalle) R. Strauss (Berlin) Metallwirt- 
schaft, Vol. 16, Sept. 24, 1937, pp. 973-974. Review. The pro- 
duction, properties and uses of mischmetal, a mixture of Ce, La, 
Nd, and Pr, are briefly described. GA (15) 

Certain Factors in the Manufacture of Laminated Welding 
Steels (Alcune osservazioni sulla fabbricazione delle lamiere in 
acciaio saldabile) A. Rect. Met. Ital., Vol. 29, Sept. 1937, pp. 
457-472. Resumé of known facts. AWC (15) 

Some of the Major Structural Features of the Canadian Pre- 
Cambrian Gold Areas. CHAS. SPEARMAN. Can. Mining ]., Vol. 
58, Apr. 1937, pp. 193-199. Description. 10 references. 

WHB (15) 

Magnesium. Engineering, Vol. 144, Nov. 5, 1937, p. 529. 
Brief review of recent improvements in production of Mg brought 
about by the increasing demand for it in aircraft. LFM (15) 


1Sa. Economic 


Offsetting Increased Labor Cost in Southern Blast-furnace 
Operation. J. M. HassieR (Republic Steel Corp.) Metals Tech., 
Vol. 4, Oct. 1937, T. P. 854, 23 pp.; Trans. Am. Inst. Mining 
Met. Engrs.. Vol. 125, 1937, pp. 47-72. With discussion. Up-to- 
date review. Cost of Fe manufacture in the Birmingham district 
has increased owing to increased labor costs, inferior materials, 
narrowing market, and shrinkage of the South’s Fe business. 
Wages of Southern blast-furnace workers now almost equal those 
in other districts, and the North-south wage differential is almost 
a thing of the past at blast-furnace operations. Southern oper- 
ators have made marked progress in offsetting increased labor 
costs by mechanization, including sintering, sizing ore, improved 
ore and coke, better furnace operations, Superock—a new by- 
product, and improved quality of Fe. JLG (15a) 


The Use of Domestic Pig Iron in the Steel Foundries— 
Conversion in the Acid Bessemer—Its Advantages and Economy 
(O Emprego do Ferro-Guza Nacional no Fabrico do Aco para 
Pecas fundidas—Transformacao no Forno Bessemer acido— 
Suas Vantagens e Economia) A. Furia. Rev. Brasil. Chimica, 
Vol. 4, July 1937, pp. 124-128. The conditions of using domestic 
pig Fe for steel LF od in the acid converter are favorable for the 
Brazilian industry. Converter reactions and the particular econom- 
ical advantages to be derived by avoiding importations are dis- 
cussed. Ha (15a) 

The Problem of Raw Materials. Iron & Coal Trades Rev., 
Vol. 135, Oct. 1, 1937, pp. 533-534; Oct. 8, 1937, pp. 581-582. 
League of Nations’ Report discussing development of raw material 
production, trends of mineral production, geographical distribu- 
tion and displacement, and finally pig iron production and world 
capacity. Ha (15a) 

High Chromium Irons and Steels. EpuAarp MAurer (Frei- 
burg School of Mines) Metal Progress, Vol. 31, May 1937, pp. 
535-536. Discusses compositions of stainless of general interest 
to German steel makers. Krupp monopoly of 18-8 patents tends 
to produce greater general interest in straight Cr, Cr-Mo and 
Cr-Mn steels. WLC (15a) 
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New Developments in the Metallurgy of Steel (Orientation: 
Nouvelles en Siderurgie) A. G. LEFEBvRE (Soc. Solvay & Cie 
Rev. Tech. Luxembourg., Vol. 29, May/June 1937, pp. 60-68 
July/Aug. 1937, pp. 82-91. A study of metallurgical process¢ 
employed at present in England and Germany, of the post-wa 
conditions in supply of ores to France, Luxembourg, Belgiun 
and of the effects the change in possession of ore deposits ha 
had on metallurgical processes in the last 3 countries. Nationa 
economic and international market conditions are discussed. 1 
references. Ha (15a 


Minerals of Southern Rhodesia. Sands, Clays & Mineral 
Vol. 3, Sept. 1937, pp. 153-155. A report of the High Com 
missioner for Southern Rhodesia cites Au as the most important 
mineral product; in addition asbestos, Cr ores, mica, coal, A! 
(cyanite), Sb ore, As-, Bi-, Cu-, Pt-, Pb-, Mo-, Ni-, Ta-, Sn- and 
W-ores, diamonds and precious stones, graphite, iceland spar, 
lepidolite (Li-bearing mica), magnesite, quartz crystal, talc are 
found. Ore-types briefly described. Ha (15a) 


Trend of the Southern Pig-iron Business. W. E. Curran 
(Republic Steel Corp.) Metals Tech., Vol. 4, Oct. 1937, T. P. 
851, 7 pp. Discussion. If the pig-Fe business in the South is 
to advance, in spite of the loss of certain natural advantages 
which were inherited it can only be through developments that 
have not yet been made. Materials, methods, men, and markets 
must be studied. Changed conditions must be faced in over- 
coming the handicap of low-grade ores. JLG (15a) 


The Undevelo Mineral Resources of Cornwall. J. H. 
TROUNSON. Sands, Clays & Minerals, Vol. 3, Sept. 1937, pp. 
99-107. The geological conditions and former mining exploita- 
tions are described. Ores of Fe, Zn, Mn and U are the most 
valuable in the order named, and Sn and Cu, arsenical and W-ores 
have become increasingly important. Ag is found accompanying 
Pb ores. Geographical distribution and plants are described. 

a3 Ha (15a) 

Mining and Heavy Industries in China. Iron & Coal Trades 
Rev., Vol. 135, Sept. 24, 1937, p. 508. The reputedly vast 
mineral resources of China are discussed; they include (mostly in 
the north of China) coal, Fe, Sn, Sb and W, which are at 
present mined on a large scale, and Au, Ag, Cu, Pb, Zn, Mg, Mo, 
salt, gypsum, barytes, As, S, fireclay, talc, asbestos, kaolin, mica, 
fluorspar, crystal, graphite and marble. Production and geographi- 
cal statistics on coal, Fe and steel, and W are added. Ha (15a) 


METALS AND ALLOYS 























Statistical Methods for Quality Control. H. F. Dopce (Bell 
Telephone Lab.) Metal Ind., London, Vol. 50, Apr. 2, 1937, pp. 
412-414. The growing use of statistical methods for the standard- 
ization and control of quality led the British Standards Institution 
to publish a monograph on this subject. The major features of 
the statistical methods are described, with special reference to the 
B. S. I. publication. RWB (15a) 

Material Research as Basis of Construction (Die Werkstoff- 
Forschung als Grundlage der Konstruktion) H. Upe. Z. Ver. 
deut. Ing., Vol. 81, Aug. 7, 1937, pp. 929-934. The historical 
development and present status of metallurgy is described and the 
importance of material research for the correct utilization of prop- 
erties discussed. Ha (15a) 


Uganda: Its Mineral Resources and Potentialities. L. G. 
BROWN. Sands, Clays-& Minerals, Vol. 3, Sept. 1937, pp. 141-146. 
Geological and geographical conditions are reviewed. Au and 
cassiterite are of present importance, Sn ores have recently been 
added to the export. Statistics are added. Usual prospecting 
methods can not be employed owing to the dense vegetation. 

Ha (15a) 

The Economic Significance of Inhibitors (Die wirtschaftliche 
Bedeutung der Beizzusatze) Otro SCHLIEPHAKE. Drahtwellt, 
Vol. 30, Mar. 6, 1937, pp. 116-117. Brief review based on a 
dozen, mostly German, references. States that the annual savings 
due to the use of inhibitors amounts to 15,000 tons Fe and steel 


and 40,000 tons of acid in Germany. EF (15a) 
Mining in Nova Scotia—1936. J. P. Messervey. Sands, 
Clays & Minerals, Vol. 3, Sept. 1937, pp. 113-115. The major 


mining developments comprising coal, gypsum, salt and Au are 
reviewed and statistics according to districts added. Au production 
in 1936 was 12,321 oz. Ha (15a) 

Production of Copper From Mine to Mill. Wm. H. Bassetr, 
In. (Anaconda Wire & Cable Co.) Wire G Wire Prod., Vol. 12, 
Oct. 1937, pp. 629-634. General review. Refinements and im- 
srovements made in recent years to produce better Cu wire bars 
ire discussed. Ha (15a) 


More About Russian Gold—-Soviet Figures Confirm Doubts 
on High Gold Production. H. C. CHELISON. Eng. Mining J., 
Vol. 138, Nov. 1937, pp. 36-38. WHB (15a) 

Consumption of Tin in the Tin Plate and Terneplate In- 
dustry in 1936—Advance Summary. J. B. UMHAU & M. E. 
frouGHT. U. S. Bur. Mines, Mineral Market Repts. No. M. M. 
5. 602, Nov. 26, 1937, 3 pp. Statistical. AHE (15a) 


Platinum and Allied Metals in 1936—Advance Summary. H. 
W. Davis. U. S. Bur. Mines, Mineral Market Reports. No. M. M. 
S. 558, June 15, 1937, 6 pp. Statistical. AHE (15a) 

Mine Production of Gold, Silver, Copper, Lead, and Zinc in 
California in 1936—Final Annual Figures. CHARLES WHITE 
MERRILL & H. M. Gaytorp. U. S. Bur. Mines, Mineral Market 
Repts. No. M.M.S. 585, Aug. 7, 1937, 5 pp. Statistical. 

AHE (15a) 

Mine Production of Gold, Silver, Lead, Copper, and Zinc in 
Idaho in 1936—Final Annual Figures. O. E. KIgsSLING & 
PAUL LuFF. U. S. Bur. Mines, Mineral Market Repts., No. M.MS. 
589, Aug. 10, 1937, 6 pp. Statistical. AHE (15a) 


Mine Production of Gold, Silver, Copper, Lead, and Zinc 
in Utah in 1936—Advance Summary. C. N. Gerry & T. H. 
Miter. U. S. Bur. Mines, Mineral Market Repts. No. M.M:S. 
592, Aug. 14, 1937, 6 pp. Statistical. AHE (15a) 


Mine production of Gold, Silver, Copper, Lead and Zinc in 
New Mexico in 1936—Advance Summary. CHAS. W. HENDER- 
SON & A. J. MARTIN. U. S. Bur. Mines, Mineral Market Repts. 
No. M.M.S. 582, July 21, 1937, 3 pp. Statistical. See Metals 
and Alloys, Vol. 8, Jan. 1937, p. MA 45R/7. AHE (15a) 

Mine Production of Gold, Silver, Copper, Lead, and Zinc 
in Oregon in 1936. Final Annual Figures. CHARLES WHITE 
MERRILL & H. M. Gaytorp. U. S. Bur. Mines, Mineral Market 
Repts. No. M.M.S. 586, Aug. 11, 1937, 3 pp. Statistical See 
also Metals and Alloys, Vol. 8, Mar. 1937, p. MA 180L/9. 

AHE (15a) 

Mine Production of Gold, Silver, Copper, Lead, and Zinc in 
Colorado in 1936—Advance Summary. CHAs. W. HENDER- 
SON & A. J. MARTIN. U. S. Bur. Mines Mineral Market Repts. 
No. M.M.S. 581, July 20, 1937, 4 pp. Statistical. See Metals 
and Alloys, Vol. 8, Feb. 1937, p. MA 110R/5. AHE (15a) 

Rare Metals in France (Les Métaux Rares en France) Tech. 
Moderne, Vol. 29, Feb. 1, 1937, pp. 78-81; Mar. 1, 1937, pp. 
158-159. Descriptive. Occurrence of W, Ti, Ta, Mo, V, Zr, Ce, 
U, and Ra in France. JZB (15a) 

Strontium in France (Le Strontium en France) Tech. Moderne, 
Vol. 29, June 1, 1937, pp. 400-401. Descriptive. Occurrence of 
Sr in France. JZB (15a) 

The Scient‘fic Organization of Works. PirrrRE CHEVENARD. 
J. Inst. Metals, Vol. 59, No. 2, 1936, pp. 19-51. See Metals and 
Alloys, Vol. 8, Mar. 1937, p. MA 180L/10. (15a) 
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China Must Go Abroad for Iron. -THomMas T. REED. Iron 
Age, Vol. 140, Sept. 9, 1937, pp. 49, 87-88, 90. Discusses pres- 
ent blast furnace capacity in China and the effect of the present 
Sino-Japanese conflict. VSP (15a) 


Iron and Steel Statistics. Engineer, Vol. 164, July 2, 1937, p. 
20. Brief summary of some of the figures contained in the Brit- 
ish Iron and Steel Federation’s advanced edition of its annual sta- 
tiscal year book. LFM (15a) 


The Iron and Steel Industry. Engineer, Vol. 164, July 16, 
1937, pp. 76-77. From a recent Report of the Import Duties 
Advisory Committee on the present position and future develop- 
ment of the iron and steel industry. LFM (15a) 


1Sb. Historical 


Origin of the Duplex Steel Process at Neuberg in Styria 
(Ursprung des “Duplex-Stahlprozesses” zu Neuberg in Steier- 
mark) PETER EYERMANN. Montan. Rundschau., Vol. 29, Oct 
16, 1937, pp. 1-4; Nov. 16, 1937, pp. 1-6. The duplex steel 
process, as practiced today, was originally invented by Friedrich 
Lang at the Neuberg steel plant in Styria, in 1871-72. The 
original process was as follows: Pig Fe was tapped from the blast 
furnace and blown to the desired hardness in a Bessemer con- 
verter. It was then tapped into a hot metal car and taken to an 
open-hearth furnace where it was poured in through the side 
door. Scrap and spiegel were then added, to give a slag low in 
Fe. After 2 hrs. a sample was taken of the heat, and the hardness 
of the metal was determined. Spiegel, ferro Mn, and scrap were 
then added, as required. A high quality steel was produced by 
this method. The following grades of steel were produced by 
the process: plates, torpedo tubes, tool steel, gun steel, steel for 
machine parts, steel for wheels, and steel castings. BHS (15b) 


The Early Production of Copper and Copper Alloys. 
Maurice Cook. Metal Ind., London, Vol. 50, Apr. 30, 1937, 
pp. 511-515; May 7, 1937, pp. 535-537. Historical. RWB (15b) 


Copper in the Kitchen of Ancient Times (Le Cuivre dans 
les Cuisines de l’Antiquité) Cuivre et Laiton, Vol. 10, Nov. 15, 
1937, p. 499. Mesopotamian excavations reveal use of Cu ware 
between 2500 and 2000 B. C. Ha (15b) 


The Life Work of Johan August Brinell (Johan August 
Brinells livsgarning) GUNNAR DILLNER. Tek. Tid., Vol. 67, 
Nov. 13, 1937, pp. 495-99. An outline of the scientific work of 
Brinell, the most important contribution being the development of 
the well-known method of hardness testing. BHS (15b) 


Names of Metals and Alloys (Namen von Metallen und 
Legierungen) TH. Wo.rr Metallwirtschaft, Vol. 16, Oct. 29, 
1937, pp. 1129-1133. The derivations of the names of the metallic 
elements and of some of the common alloys are explained in 


detail. GA (15b) 


History of the Iron Foundry in Liege Region (Essai d’ His- 
torique de la Fonderie de Fer au Pays de Liége et dans l’Entre 
Sambre et Meuse) RENE Deprez. La Fonte, No. 29, Sept./Oct., 
1937, pp. 1065-1074. Interesting historical sketch of Fe-working 
in Meuse-Sambre valley from Roman days up to 1900.  Illus- 
trated. 18 references. WHS (15b) 


Molding Was an Art 100 Years Ago. Foundry, Vol. 65, Aug. 
1937, pp. 31, 68. Illustrates and describes an indenture signed 
by an apprentice about 101 years ago showing foundry training 
procedure at that time. VSP (15b) 


Recent Scientific Discoveries and Their Commercial Appli- 
cations in Electricity, Metallurgy, Chemistry, Optics, Illumination, 
etc. (Les Découvertes Scientifiques Récintes et leurs Applica- 
tions Industrielles dans l’Electricité, la Métallurgie, la Chimie, 
l’Optique, l’Eclairage, etc.) G. CHAMPETIER (Inst. de Biologie) 
Tech. Moderne, Vol. 29, Apr. 15, 1937, pp. I-XII. Review. In 
connection with metallurgy, spectroscopy and X-ray developments 
are briefly mentioned. JZB (15b) 


Early Mining Literature. J. E. MeTCALFE. Sands, Clays & 
Minerals, Vol. 3, Sept. 1937, pp. 133-135. A short review of 
books on mining and allied sciences since ancient times (papyrus 
of 1700 B.C.) and notes on production methods. Ha (15b) 


Twenty-five Years of the Singen Aluminum Rolling Mill 
(25 Jahre Aluminium-Walzwerke Singen) Aluminium, Vol. 19, 
June 1937, pp. 409-410. Brief historical sketch. Ha (15b) 


Development in Germany; Rapid Growth of Output. Times 
Trade and Eng., Vol. 40, Mar. 1937, p. 24. Reviews develop- 
ment of German Al industry from 1913 to present. Includes sta- 
tistics. MS (15b) 


Mining in Alberta During 1936. Can. Mining ]., Vol. 58, Feb. 
1937, pp. 94-96. WHB (15b) 
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l-Inch Card, $2.00 per Insertion 


PROFESSIONAL DIRECTORY 


Personal Services Only 


2-Inch Card, $4.00 per Insertion 








CLAUD S. GORDON CO. 
Industrial Instrument Repair and Service. 


X-RAY TESTING and INSPECTION 


1524 South Western Ave. 314 Ind. Term. Warehouse Bidg. 1988 East 66th St. 
Chicago indianapolis Cleveland 








G. B. HOGABOOM JR. 


Testing, Consulting, and Experimental Work 
in Electroplating and Finishing of Metals 


352 MULBERRY STREET NEWARK, N. J. 








N E W YORK TESTING 
LABORATORIES 
METALLURGISTS Gazi) Porscsl, Maenical snd 
Photemicrography, Spectrographic Analyses, X-Ray and 


Radiography. 
76-80 Washington St., New York, N. Y. 














LUCIUS PITKIN, INC. 


Chemiste—M etallurgists Engineers—Assayers 


METALS TESTING 
47 FULTON STREET NEW YORK, N. Y. 


Branch: at Buffalo Testing Laboratories, Gerrans Bldg., Buffalo, N.Y. 








THE TECHNICAL 


TRANSLATION BUREAU 
Quality Translations, Abstracts, Reviews, Surveys 


POST OFFICE BOX 7293 PITTSBURGH, PA. 








THOMAS W. B. WELSH 
Consultation Analyses Research 
Spectrographic and Microchemical Analyses 
Inclusions and Segregations 
114 E. 32nd Street New York, N. Y. 














FREE SERVICE DEPARTMENT 


Replies to box numbers should be addressed care of 
METALS AND ALLoys, 330 West 42nd Street, New York 


HELP WANTED: Sales representatives wanted for Buf- 
falo, Chicago, New York, Philadelphia, Boston, Indian- 
apolis territories on nickel chrome heat- and acid-resisting 
castings. Only established high grade organizations or 
individuals; strictly commission, Box MA-67. 


POSITION WANTED: Metallurgist, 10 years experience 
alloy steels including hi-speed and stainless; A-1 produc- 
tion executive. Box MA-68. 


POSITION WANTED: Chemical engineer, B.S. 1937, 
Massachusetts Institute of Technology, desires position. 
Age 23, single; interested in research and production. Will 
locate anywhere in the U.S. Box MA-69. 


HELP WANTED: Tool and alloy steel salesman with 
experience in heat treatment to cover Chicago or possibly 
an Eastern Seaboard territory. Write full particulars as to 
education, training and references. Box MA-70. 


POSITION WANTED: Metallurgist. Age. 28. Two 
years experience physical testing, metallography and steel 
analysis. Two years in charge of laboratory and heat 
treat operations in tractor and truck parts plant in mid- 
west. Now employed. Box MA-71. 


POSITION WANTED: Sales engineering, steel or 
steel products. Young man, graduate of Case in metal- 
lurgy desires sales opportunity in metal-working field. 
Background sales, accounting and advertising. MA-72. 
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POSITION WANTED: Metallurgist, 35, with prove: 
ability to organize and direct research desires to enter edu 
cational field. Eight years varied industrial experienc« 
Doctorate in metallurgy from recognized school. Publica 
tions. Excellent references. Box MA-73. 


HELP WANTED: Salesmen—exclusive territories. Estal 
lished, high-rated manufacturer of nationally used die meta! 
wants representation for Chicago, Milwaukee, Pittsburg! 
Buffalo, Philadelphia, New York and Boston areas. A 
product of real merit—liberal commissions. Box MA-7.4. 


POSITION WANTED: Metallurgical Engineer, 46, would 
like to be associated with the faculty of a university teach. 
ing metallurgy and carrying on research work. Degrees 
from two eastern and two mid-western universities, includ- 
ing a Ph.D. Major, metallurgy; minor chemical engineer- 
ing. Experience in plant operation and research especially 
along ferrous metallurgical lines. Box MA-75. 


POSITION WANTED: Ph.D. in Physical Chemistry and 
Metallurgy. Four years’ experience in industrial research. 
Six years’ experience teaching metallurgy in engineering 
schools. Will consider either industrial or teaching posi- 
tion. Box MA-76. 


HELP WANTED: Graduate metallurgist with at least 
five years’ plant experience, for research and development 
work on stainless steels and steels for elevated temperature 
service. Will only consider man who has previous experi- 
ence in this field. Unusual opportunity for properly quali- 
fied person in well known specialty tube plant in Pittsburgh 
District. Write giving age, schooling, experience, present 
connection and present or expected salary. Box MA-77. 
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New Equipment and Materials 


Spectrograph Equipment 


The Harry W. Dietert Co., Detroit, has en- 
tered the field of spectrograph equipment. 
Realizing the importance of practical applica- 
tion of spectrograph equipment, the Dietert 
company will maintain a spectrograph labora- 
tory manned by a staff qualified to determine 
to what use prospective customers can put 
spectrograph analysis and also to train the 
customer’s technician in its correct operation. 

The spectrograph, of which this firm has ex- 
clusive Eastern and Mid-Western sales right, 
is the “‘Applied Research Laboratory Spectro- 





graph." This spectrograph is of practical de- 
sign, meeting the most exacting needs of the 
modern laboratory. It is applicable to indus- 
trial control and research problems involving 
qualitative and quantitative analysis of ferrous 
and non-ferrous metals. 


This spectrograph is of the grating type, 
yielding the highest resolution and dispersion 
with high sensitivity and speed. An arc or a 
high voltage spark gap is obtainable to volati- 
lize the metal being tested. The camera of 
the spectrograph utilizes a standard 35 mm. 
motion picture film in a 100-ft roll. Each ex- 
posure is 12% in. long covering 2200 Angstrom 
Units of spectrum. 

A projection comparator enables the oper- 
ator to project on a screen the spectra of a 
known sample for rapid identification of ele- 
ments present in qualitative analysis. The 
thoto-densitometer consists of a unit comprised 
of battery, voltage compensating device and a 
rugged micro-ammeter to read spectra line 
intensity for quantitative analysis at the same 
time that qualitative analysis is made. The re- 
sult is great speed with high accuracy at eco- 
nomical equipment cost and operating expense. 
It is suitable for qualitative and quantitative 
analysis of contamination or intended additions 
in metals and many other materials. 


Wear-Resisting Alloy 


A wear-resisting alloy, named ‘‘Crobalt,”’ has 
been introduced by the Michigan Tool Co., De- 
troit. It is a cast alloy containing principally 
cobalt, chromium and tungsten. It is said to 
be highly resistant to abrasion, heat and all! 
types of corrosion; it may be welded or brazed 
on soft or hard steel. 


It is reported as being used as a cutting 
metal, particularly in the automotive industry 
and to possess cutting characteristics midway 


between high-speed steel and cemented tungsten 
carbide. 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in. wide. 











Four Precision Instruments 
by Zeiss 


The announcement of an entirely new large 
*Toolmaker’s Microscope,’ with projector, by 
Carl Zeiss, Inc., 485 Fifth Ave., New York, 
should be of general interest, since these 
instruments have become an essential item in 
production and inspection of thread gages, 
taps, dies, hobs, worms, templets and form 
tools. 

This latest addition to the Zeiss measuring 
instruments has a built-in, rotary graduated 
table, with a longitudinal travel of 6 in. and 
transverse travel of 2 in., and is provided with 
an inclined eyepiece for the observer’s con- 
venience. It also has oculars with various con- 
tour templets that are readily interchangeable. 
Magnifications are 10x, 15x, 30x and 50x. 


Another Zeiss instrument is the improved 
“Camshaft Tester,’’ designed to provide a 
rapid, high precision means for determining 
the form and angular relation of the lobes of 
cams of all kinds. Direct readings may be 
made on the glass master scale and spiral op- 
tical vernier to 0.00005 in. A new improvement 
is a means for setting the master scale at 
zero, or to a round figure, thus facilitating 
calculations. 

This device, the only one of its kind, has 
wide application in the manufacture of cam- 
shafts for automobiles, Diesel and airplane 
motors, chiefly in checking master cams, 
though it may also be used in production for 
periodic checking. 


Announcement is also made of a new and 
widely useful Zeiss precision instrument, the 
“Optical Circular Table,’”’ particularly suitable 
for indexing and dividing work of every de- 
scription, especially in jig boring on large and 
heavy work. High accuracy is assured by the 
divided glass circle and reading microscope, 
no gearing. 


Zeiss further announces an improved model 
of “Gear Testing Machine’ that furnishes an 
accurate analysis of individual gear errors by 
checking component elements, rather than by 
showing only the sum total of all errors, 

This is accomplished by checking the base 
circle pitch, tooth thickness, and concentricity. 
The instrument has been made extremely rigid, 
readings to an accuracy of 0.00005 in., with 
perfect repeating, are assured, As indicators, 
two Orthotests, most sensitive and sturdy feel- 
er gages, have been built in. Capacity of the 
supporting frame: gears up to 16 in. dia, 
Above that size, the measuring slide may be 
used separately. This instrument handles all 
kinds of gears—spur, helical, bevel, hypoid and 
worm, also Fellows’ cutters. 


A Wheelabrator Tablast for 
Cleaning Stove Plate 


A new, W heelabrato1 
Tablast has been announced by The American 
Foundry Equipment Co., 555 South Byrkit St., 
Mishawaka, Ind., for handling both the rough 


specially designed 


blasting and finish blasting operations required 


for cleaning stove plate prior to enameling, 
painting, japanning, etc. In developing this 
machine the company’s engineers received the 
cooperation of several of the leading stove 
manufacturers, who acted as advisors in de 
signing certain features of this equipment 
One of the principal advantages claimed is 


that it will reduce cleaning costs by eliminating 





breakage and by eliminating compressed air 
equipment. The ‘“heart’’ of this new machine 
is the American Wheelabrator airless abrasive 
blasting unit. Two of these units are mounted 
in such a position that work passing through 
the blasting zone is completely showered by a 
continuous blast of steel shot or grit. 


The illustration shows a complete Wheel 


abrator Stove Tablast. Work to be cleaned 
in this machine is carried through the cabinet 
on four tables, each 48 in. in diameter. These 


tables are mounted on a main spider which 
carries them in and out of the cleaning cabinet. 
Rubber covering over the tables shields the 
metallic surfaces from blasting wear. As the 
tables pass through the blasting zone they are 
caused to revolve so that every surface of the 
work is fully exposed to the action of the 
abrasive. 

When work is being cleaned for finish enam 
eling, an electrically timed indexing system con 
trols the movement of the tables in and out of 
the blasting zone. Each table rotates for a 
predetermined length of time under the blast 
so that the work is given a thoroughly inten- 
sive cleaning. 
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Ludlite—Stainless Steel 
in a New Form 


“Ludlite’” is the name of a new stainless 
steel product developed by the Ludlum Steel 
Co., Watervliet, N. Y. A new mill has been 
built for the exclusive production of this ma- 
terial which is described as a ‘‘popularization’’ 
of Silchrome, a brand of stainless steel long 
manufactured by the Ludlum Company. 

In this new product Silchrome has _ been 
taken out of the luxury class and made avail- 
able to the average home owner and builder, 
store, hotel, institution and manufacturer. 
Ludlite is a composite product—its surface is 
a sheet of strong, thin, stainless steel, backed 


by a tough, non-metallic material. The back- 
ing is waterproof and flexible. By a special 
process, involving heat and pressure, the Sil- 
chrome facing and the backing are perma- 
nently joined. 

Because a light gage steel is used, Ludlite 
can be cut with heavy scissors, shaped or bent 
by hand and nailed, screwed or cemented into 
place with comparative ease It is claimed 
that a substantial saving in installation cost 


from stainless steel in the 
forms previously available. It is manufactured 
in rolls 2 ft. wide and 50 to 100 ft. long, also 
in tiles 4 in. square. Moldings for trim and 


for covering edges are also available. 


distinguishes it 


A Special Duty Disc Sander 


A new addition to the line of Skilsaw disc 
sanders is announced by the manufactur- 
ers, Skilsaw, Inc. of Chicago. The new 
“Special Duty Model N Disc Sander” has 
been developed particularly to provide a lower 
priced, efficient tool for intermittent grinding 
of light welds, for sanding in repair work, for 
smoothing fractures in cast metal frames, for 
auto body and fender repair work, and for re- 
moving stencils and labels from barrels and 
shipping cases. 


Like the larger models, the Model ‘“‘N”’ Disc 
Sander has a perfectly balanced streamlined 
body design that makes it easy to handle and 
control under all conditions. It is amply pow- 
ered for fast grinding and sanding and for use 
with wire wheel brushes in cleaning metal 
surtaces. Straight-line ventilation assures a cool 
running tool while an efficient air filter protects 
the commutator and motor from abrasive dust 
ind dirt. There are high-grade ball bearings 
on all Model “N” is 15% in. long, 
weighs 10% Ibs. and sells for $53. The other 
two models in the line are the heavy duty 
Model “G”’ which sells for $68 and the con- 
stant production Model “L’’ which sells for 
$80. All models can be used on flat, concave 
and convex surfaces of metal, wood, 
marble, tile and compositions. 


shafts. 


stone, 
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New Welding System for 
Piping and Other Materials 


The Public Service Electric & Gas Co., 
Newark, N. J., has let a contract, work on 
which is now in progress, to the United En- 
gineers & Constructors for the improvement of 
the power generating facilities at its Essex 
plant. A great deal of high pressure piping is 
embodied in this work, and a new method of 
electric welding, which includes preheating and 
normalizing the piping welds, is being used. 


While preheating for certain classes of work 
has been known for years to be a way of 
obtaining better and special physical proper- 
ties of the weld, its application by this method 
is believed to be new. Both thermit and gas 
welding embody in nearly all of their procedures 
raising of the temperatures of the metal before 
the fusion welding is started. Electric welding 
has prided itself on its ability to weld mild 


steel without such previous heating, but the 
introduction of alloys, especially the high 
strength alloys used in modern power pres- 
sure piping, require for best results definite 


temperatures at which the weld should begin 
and end, and further raising of the temper- 
ature to the desired normalizing or stress re- 
lieving point. 


This is being accomplished on the Public 
Service job with specially arranged coils of 
wire on either side of the weld, through which 
coils 60-cycle current is fed at predetermined 
amperages according to the size of pipe. The 
heat put in by these coils is at a lesser cost 
than by the electric arc, and it is, of course, 
observed that the preheat reduces by that 
much the amount required from the arc source. 
The pipe is heated by hysteresis and eddy cur- 
rent losses; first, to the preheating temper- 
ature, and, after the weld is made, to the 
higher desired temperature by the same coil 
arrangement and held there as long as is re- 
quired to secure the best structure according 
to known heat-treating developments. These 
temperatures are under pyrometric control and, 
by means of taps and switching arrangement, 
can be held at any level and for as long as 
desired. There is an inherent safety factor at 
the high temperature due to the loss of mag 
netism in the pipe or material being acted 
on. For lower temperatures, a table has been 
worked out with voltage, accurately. In addi- 
tion, visual and recording pyrometer readings 
are used, together with a record of the cur- 
rent and voltage. 


This system not only allows welding t 
proceed without change of location or connec 
tions to the heating coils, but also allows 
caulking and peening and any other necessary) 
mechanical work to be accomplished without 
hindrance. Reheating, if desired, is of course 
feasible, 


The solution by this system for all the prob 
lems of heating in connection with alloy steel 
piping welding appears to be complete. The 
welds produced have been pronounced by ex- 
perts to be the peer, if not the best, of any 
yet produced by any system, The advantages 
of this system are so pronounced that the Elec- 
tric Arc Cutting & Welding Co. of Newark, 
N. J., has obtained from the inventors the 
rights to promote the use of the process, ac 
cording to C. J. Holslag of that company. 


Polishing Wheel 
Heading Machine 


Divine Bros. Co., Utica, N. Y., have in- 
troduced a new machine for heading polishing 
wheels for which the following advantages are 
claimed: Saving in time and fatiguing labor; 
saving in polishing grain; even coats of abra 
sives on the polishing wheel to insure even 
production; rapid application of coats so that 
adhesive sets all at once instead of partially; 
and even and regulated pressure used in rolling 
in the abrasive. 


The machine will take wheels of from 8 to 
20 in. in diam. and up to 6 in. face, straight, 
concave, convex or grooved. It can also be 
fitted for wheels larger than 20 in. in diam. 
Accessory equipment includes one abrasive 
pan, one cover, three disks (to take care of 
various diameter wheels), one 1% in. spindle 
bushing and two extra scrapers. 


Full directions for use are 
the company. 


available from 
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6 TESTS 
of a good pyrometer 


HIGH ACCURACY—ALSO EASY TO CHECK 
NEW SIMPLIFIED MECHANISM 
NO MOTION EXCEPT WHEN TEMPERATURES CHANGE 
UNAFFECTED BY VIBRATION 
NO LUBRICATION NEEDED 
LOW MAINTENANCE 





BRISTOL’S PYROMASTER 
surpasses in all! 


What is inside the case of this 
Bristol’s Pyromaster really tells the 
story. The galvanometer unit, for 
example, is completely enclosed,— 
protected from dust and dirt even 
when the door is open. 


Of the round chart direct ink mark- 
ing design, Bristol’s Pyromaster is 
offered in recorder and fully auto- 
matic controller models. 


Bulletin No.489Y gives details. 
Write for copy. 


THE BRISTOL COMPANY 
WATERBURY, CONNECTICUT 
Branch Offices: Akron, Birmingham, Boston, 
Chicago, Detroit, Los Angeles, New York, 
Philadelphia, Pittsburgh, St. Louis, San Francisco, 
Seattle. Canada: The Bristol Company of Canada, 
Limited, Toronto, Ontario. England: Bristol’s 
Instrument Company, Limited, London, N.W. 10 


BRISTOL'S PYROMASTER 


TRADEMARK REG. U.S. PAT. OFF. 


RECORDING and CONTROLLING POTENTIOMETER PYROMETER 
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Gas Producer Rotary Spray 
The American Heating & Lighting Co., Finishing Machine 


Morenci, Mich., has developed a Ras producer The DeVilbiss Co., Toledo, O., announces 
built in sizes from 300 to 5000 cu. ft. per hr. a new improved rotary spray-finishing ma- 
capacity which converts gasoline into dry gas chine, “Type YB,” for high speed automatic 
form suitable for industrial applications. finishing of small and medium size articles. 

The gas generator, or carburetor, consists This machine is claimed capable of an ap- 
of a steel tank containing several cells in proximate production up to and exceeding 3,600 


finished, small, light weight articles an hour. 

The machine is equipped with spindles, auto- 
matic spray gun, automatic control valve, hose 
connections and other complete accessories of 


which the gasoline is stored. 
Air from a small blower passes through the 
carburetor returning to the furnace or torch 


in dry gas form. The producer operates at a the modern spray-finishing unit. Unit is avail- 
pressure of 3 oz. able in three sizes for light, medium and heavy 
The manufacturer claims that this equipment duty. 


All sizes are equipped with improved speed 
reduction unit, and may be operated at several 
different speeds to fit the requirements of the 
operation. If desired the machine can be pro- 


produces a gas of 1500 B.t.u. heating value 
which is free from sulphur and which will op- 


erate satisfactorily in any industrial furnace 


wr heat ating or forging; in - r- r , ; . ; ae : 

n eat treating od tae in melting fu vided with a cam so that the spray gun op- 
" 1? ‘ mel u " . in me ] satty y . 

naces;, im Chamenng ovens, etal cutting erates at every second spindle when the ma- 
and brazing torches; and so on, chine is used for the finishing of larger articles. 





FOR PRODUCTION CLEANING 
AT LOWER COST 


In comparing cleaning methods, look to quality and unit cost—and 
let proved performance point the way to your decision! 


It will pay you to investigate the improved Detrex Solvent Degreas- 
ing Process. You will find, as have many others, that it is faster... 
safer ... more flexible . . . more convenient . . . more economical. 
It is the industrial cleaning process that simplifies cleaning, increases 
production speed, lowers costs, and gives a better job. 


From the complete line of Detrex Degreasers—ranging from small 
standard models to large, conveyorized machines—you can choose the 
unit to meet your cleaning requirements. Our engineers will gladly 
assist you in your cleaning problems. 


Write for complete information, and booklet— 
“Scientific Metal Cleaning” 






DETROIT REX PRODUCTS COMPANY 


Metal Cleaning Engineers—Solvent Degreasing—and Alkali Cleaning 
13005 Hillview Avenue - Detroit, Michigan 


New York Office: 130 W. 42nd St. Chicago Office: 201 N. Wells St. 
Cleveland Office: 812 Huron Rd. Cincinnati Office: Provident Bank Bldg. 
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Improvements in 
Car Type Furnaces 


The car type furnace has long been used for 
the annealing, normalizing and stress relieving 
of bulky material such as cannot be readily 
handled by any of the more common types 
of batch or moving hearth furnace. Material 
of such nature may be loaded on the car by 
overhead crane when the car is outside of the 
furnace, and unloaded in the same simple man- 
ner, 

However, the use of this very flexible and 
convenient type of furnace has been hereto- 
fore handicapped from a heating standpoint, 
in several ways. Among these are the dif- 
ficulty of securing uniform temperature dis- 
tribution throughout the heating chamber par- 
ticularly at its ends, and the practical impos- 
sibility of sealing the clearance space between 
the car and the furnace side and end walls, 
with the result that the heated charge will 
have considerable scale. 

Both of these troublesome factors substan 
tially increase the overall cost of the heated 
product and both are produced in large part 
by the same source, namely, air leakage in- 
ward at the bottom of the furnace. Various 
methods have been attempted in an effort to 
seal the car in a simple and air-tight way 
which will require no unusual amount of 
labor, but these to date have been crude in 
their maintenance, 

The Gas Machinery Co., Cleveland, and its 
engineers have recently developed a liquid seal 
which, it is believed, will totally eliminate 
these difficulties and provide a degree of con- 
trol of both furnace temperature and atmo- 
sphere heretofore unapproachable with exist- 
ing equipment. 

This seal is simple, rugged in construction 
and completely automatic in its operation. It 
incorporates a trough mounted on the car un- 
derstructure and extending entirely around its 
edge. With the car outside the furnace, the 
trough is normally in its lower position. When 
the car is run into the furnace to its proper 
location, the trough is automatically raised by 
a simple but positive mechanism actuated by 
contact with the front member of the car un- 
derstructure. This mechanism is ruggedly sup- 
ported by the furnace foundation, its only mov- 
ing part on the furnace car being the trough 
itself. With the car in its proper position in 
the furnace, the door can be lowered and 
clamped to establish an air tight seal. It is 
now only necessary to complete inlet and drai: 
connections and maintain a moderate circula 
tion of water, oil or other liquid in the troug! 
to keep the entire understructure of the ca 
relatively cool and minimize liquid vapor for 
mation above the seal. Further, in an _ in- 
genious way, this vapor is removed by patented 
syphon vent flues before it can enter the 
heating chamber. This construction has long 
been used by the Gas Machinery Co. in its 
rotary hearth type of furnace with considerablk 
success, 

This combination of liquid seal and syphor 
vent flues not only insures, it is said, a tigh 
seal between the car and the furnace but als: 
maintains it permanently tight as there is little 
to give trouble or require frequent attention 
on the part of the furnace operator. 

A second and equally fundamental advantage 
is obtained by this construction. Air leakage 
inward at the bottom of the heating chamber 
is held under positive check, especially at its 
ends, so that furnace atmosphere and as a con- 
sequence temperature uniformity from end to 
end of the charge can be held within sub 
stantially closer limits. 


A Tinning Flux 


The American Solder & Flux Co., Wayne 
Ave. and Berkley St., Philadelphia, has offered 
a new tinning flux called “Blitzstone.’’ It is 
available in liquid form, the solution having 
a gravity of approximately 50 deg. Baume. In 
this form it can be used both as a dipping flux 
and as a top cover for the surface of the tin 
bath. It is recommended for use in the sheet 
mills, for the tinning of industrial products 
such as castings, or retinning, etc. 

Among the advantages given for this ma- 
terial are brighter, smoother and more uwni- 
form surfaces; elimination of costly redipping 
operations; proper blending and careful bal- 
ancing of the ingredients resulting in a more 
active and efficient fluxing material. 
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PRECISION 
CONTROL 


Two thousandths of an inch can scarcely 
be detected by the naked eye. Yet this 
extremely small movement is readily de- 
tected by the extremely sensitive mech- 
anism of the Foxboro Potentiometer 
Controller. The slightest variation of the 
temperature in your furnace or oven 
causes the galvanometer pointer to de- 
flect instantly . . . causes the valve set- 
ting to change so as to restore the desired 
temperature instantly. 


Accurate setting made easy by the full 12 
inches of calibrated scale of the control 
setting dial. Once set—the keen sensitivity 
and accuracy of the Foxboro Controller 
quickly and smoothly corrects for tempera- 
ture changes. An additional economy is 
the Foxboro multiple drive. A battery of 
Foxboro Potentiometer Controllers may be 
driven by the same motor. Initial cost is 
less .. . space is saved... . and mainte- 
nance is materially reduced. 





Learn why an ever-increasing number of 
users prefer Foxboro Pyrometer Controls 
and Recorders. Bulletin 202-1 explains in 
detail why no other controller can give 
you so much for so little. The Foxboro 
Company, 54 Neponset Avenue, Foxboro, 
Massachusetts, U. S. A. Branch Offices in 
25 Principal Cities. 


PYROMETER CONTROLLERS 
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Push Button Master 
Variable Speed Controller 


The desire to simplify floor-operated hoists 
and cranes led the Harnischfeger Corp., Mil- 
waukee, to develop the “P & H Push Button 
Master Variable Speed Controller.’’ Hereto- 
fore, floor-operated hoists and cranes could 
only be equipped with pendant rope-operated 
face-plate or drum-type variable controllers. 

The trouble with the faceplate or drum-type 
variable speed controllers has always. been 
found in the number of pendant operating 
ropes necessarily suspended from the _ hoist. 
In the case of a three-motored crane, six ropes 
hang from the controllers, These ropes may be- 
come tangled or twisted, and cause motion in 
the wrong direction when the incorrect rope 
is pulled. Any of these possibilities are, of 
course, out of the question with this new type 
f variable speed control. 


Push button operation for mono-rail hoist 
was introduced as standard equipment by the 
Harnischfeger Corp. about 8 years ago. This, 
however, was only for the single speed units. 
This new type controller has five control steps. 
The element is so designed that it can be 
grouped into a neat, sturdy push button case 
with groupings of elements depending upon the 
number of motions controlled. 

In operating this variable speed button, the 
operator depresses the button which extenes 
through the push button housing. The motor 
will start slowly, and as the operator depresses 
the button farther, the speed of the motor in- 
creases. Five distinct steps or speeds are ob- 
tainable. Any speed may be held by the op- 
erator in either accelerating or decelerating 
the motor. This type of control is adaptable for 
either DC or AC slip ring motor operation. It 
can be used on DC installations with either 
low break or dynamic lowering control 











Pocket Size 


PYROMETER 
POTENTIOMETER 


for 
Thermocouple and 
Instrument Checking 








® 
UNAFFECTED BY 
VIBRATION 


® 
NEED NOT BE LEVELED 








Actual dimensions 7%’’x552”3%” 


Has only one balancing operation 


Equally accurate when used in temperature of — 40°F. to 


+ 120°F. 


Indicates temperature of hot junction at all times 


No corrections or conversions necessary 


Furnished with calibration for iron-constantan, 
copper-constantan, chromel-alumel, 
or platinum—platinum-rhodium 


Send for Bulletin 8-3 


The Lewis Engineering Co. 


NAUGATUCK, CONNECTICUT 


Pioneers in the Manufacture of Aviation Instruments 

















A High Speed Shear 


Illustrated here is a new high speed shear 
recently built by Libert Machine Co., Green 
Bay, Wis. It is their “‘Model 1036” arranged 
with a special lower cutting head that permits 
extreme flexibility in cutting formed pieces of 
sheet metal. It is especially adapted to trim- 
ming the flash from stampings after the first 


”_ 


WITH FLASH ON 
METAL 


AFTER FLASH 
1S SHEARED OFF 


draw. The use of this shear eliminates the cost 
of trimming dies. Its use is profitable on short 
runs, or when the formed piece is of rather 
large or bulky shape, such as automobile fen 
ders, shown here with the machine. 

This machine is not a special machine en 
tirely, as it can be used for cutting irregula: 
shapes from sheet metal the same as any 
standard Libert high speed shear. No starting 
holes are required for inside cutting. It shears 
instead of punching the metal. The machine is 
accurate and no further finishing is required 
after cutting, It will cut on a formed radius 
as small as % in. up to 90 deg. 


New Improved Permochart 
—Permochart ink 


The success of ‘“Permochart’’—the renew- 
able everlasting chart for recording meters in 
troduced to the industrial field one year ago- 
is being duplicated by a new and improved 
Permochart now manufactured by the Permo- 
chart Co., Koppers Bldg., Pittsburgh. Through 
the development of improved and scientifically 
controlled patented processes, the new Permo- 
chart has been made harder and stronger, re- 
sulting in a better writing surface which pro- 
duces a cleaner pen line and adds greatly to 
its life and utility. 

In addition to these improvements in the 
chart itself, production facilities of the Permo- 
chart Co. have been enlarged. Thousands ol 
designs and sizes are now available so that 
charts to meet almost every requirement may 
be shipped promptly. 

The secret of Permochart’s success, of 
course, is in the fact that it does meet and 
fulfill a definite need. Formerly, paper charts 
used once, were destroyed or filed away—and 
seldom referred to again. With Permochart, 
each day’s recordings are quickly and easily 
removed by the use of a damp cloth and the 
same chart is used over and over again. Its 
life in ordinary service is guaranteed at 2 yrs. 

Although no special ink is required for Per- 
mochart, the manufacturers produce and recom- 
mend the use of “Permochart Recording Chart 
Ink,” which has desirable quick-drying proper- 
ties, resulting in uniformly clear and “un- 
feathered” lines. Other advantages are that it 
will neither “flood” nor “‘cake,” flows instantly 
and smoothly and gives many hours of record 
service from one filling of the pen. 
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THE TEST OF HARDENING EFFICIENCY 
IN ALLOY STEELS 








PHOTOMICROGRAPH OF NORMAL STEEL X 100 PHOTOMICROGRAPH OF ABNORMAL STEEL 100 





The abnormality test to determine the hardening efficiency of alloy steels 
intended for carburizing is one of many important developments originated in 


our laboratories. It is a regular part of the rigid quality control system under 
which TIMKEN Alloy Steels are manufactured. 


In normal alloy steel of any pre-determined analysis, the structure of the carbur- 
ized case consists of grains having sharply defined boundaries forming a network 
which the metallographer calls excess cementite. \f the boundaries of the grains 
are not sharply defined, but are distorted and broken up, the steel is abnormal. 
Normal steel hardens uniformly, whereas abnormal steel is subject to uncon- 
trollable irregularities in hardening—such as soft spots. 


To distinguish normal from abnormal steel, samples are taken from the blooms, 


carburized at |700°F for 8 hours and cooled in the box. They are then etched 


4 : and subjected to careful microscopic examination. 
adane ih Before the development of the abnormality test there was no reliable method of 


G000 STEEL accurately pre-determining hardening characteristics in alloy steels. 


NII. 





THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
STEEL AND TUBE DIVISION 


Manufacturers of TIMKEN Tapered Roller Bearings for automobiles, motor 

trucks, railroad cars and locomotives and all kinds of industrial machinery; 

TIMKEN Alloy Steels and Carbon and Alloy Seamless Tubing; TIMKEN 
Rock Bits; and TIMKEN Fuel Injection Equipment. 


ALLOY STEELS 
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Throttling Controller 
for Electric Furnaces 


Economical means for obtaining throttling 
control of electric furnaces and ovens are now 
available in a new “Celectray Indicating Pho- 
toelectric Controller.’’ With this instrument no 
other equipment is required than is ordinarily 
used for on-and-off control. This is an indi- 
cating potentiometric controller with photelec- 
tric detection of the position of a light-beam 
reflected from a mirror galvanometer toward a 
reciprocating “controlling edge.’’ With this 





automatic controller the heat supply is made 
to vary inversely as the temperature. The in- 
strument has no measurable dead zone and 
holds a steady temperature instead of the os- 
cillating temperature of on-and-off control. Life 
of the furnace switch or magnetic contactor 
is maintained by selecting the frequency of 
cycles according to the power requirements. 
The throttling zone can be readily adjusted 
within wide limits and the “load error’? com- 
monly met in throttling controllers can be kept 
within a few degrees without introducing ap- 
preciable hunting. In many cases a precision 
instrument is required to detect any variation 
in temperature. Adjustment for load error is 
provided. 

A safety feature of this photoelectric con- 
troller is that when the lamp is burned out 
power is shut off. The instrument is particu- 
larly resistant to vibration, shock-proof mount- 
ings however being available. The circular 
scale and slide wire are 15 in. long and tem- 
peratures can be read within the accuracy of 
0.1% of the range. The scale appears through 
a glass window and temperatures are indi- 
cated by a brilliant white, red or green line 
of light on ground glass. This indication is 
visible at a great distance. It is sold by C, J. 
Tagliabue Mfg. Co., Park and Nostrand Aves., 
Brooklyn, N. Y. 


Diesel Engine Driven 
Arc Welder 


A new diesel engine, which differs radically 
from the popular conception of this type of 
power in that it compares favorably with gaso- 
line engines in simplicity, weight and cost, as 
well as operating speed, has been adopted for 
driving arc welding generators by engineers 
of The Lincoln Electric Co., Cleveland, in 
collaboration with diesel engine manufacturers. 
Development of this new engine brings the 
economy of diesel operation to all applications 
of welding requiring engine driven arc welding 
generators, 

This new Lincoln welder cuts fuel costs 33 
to 86 per cent, depending upon the price of fuel 
oil used. For instance, at full load operation, 
it uses only 1.5 gals. of fuel oil per hour as 
compared to 2% gals. of gasoline per hour 
required for the conventional gasoline engine 
driven welder. In many cases, total savings 
including such items as transportation of fuel, 
loss, etc., are therefore, as high as 40c per hr. 

Maximum efficiency and service economy of 
the engine are assured by a new diesel princi- 
ple embodying patented combustion chambers. 
By accelerating turbulence of the fuel and air 
mixture, this scientific device affords more 
complete combustion, increasing efficiency, and 
minimizing smoke and noise. Also, the posi- 
tion of this combustion chamber, relative to the 
piston, provides uniformly distributed pressure 
on the piston. 
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A Rotary Forge Furnace 


Several years ago, the Gas Machinery Co., 
Cleveland, and its engineers developed a 
Water Sealed Hearth Rotary Forging Furnace 
which has had an increasingly wide spread ap- 
plication. This results from its economy of 
fuel, labor and maintenance and from the fact 
that it will produce heated material with con- 
siderably less -scale than would be possible 
with a heating chamber not as effectively and 
permanently sealed against the infiltration of 
atmospheric air, especially at low rates of firing 
and reduced furnace pressures, 

There are many applications, however, where 
the heating of billets for forging produces slag 
which collects on the rotating hearth and must 
be periodically removed. The company’s en- 
gineers, after a long study of its slag removal 
problem, have recently evolved a design of ro 
tary forge furnace which makes slag removal 
from the hearth a comparatively simple pro- 
cedure. In addition, this design provides an- 
other important function that will enable the 
furnace to be quickly placed into production 
in the event of a slag accumulation and freeze 
up between the rotating hearth and stationary 
side wall. The clearance space between these 
refractory surfaces is quickly adjustable by 
means outside of the furnace. The simplicity 
and ruggedness of the construction is a fea- 
ture. Furnace flue off-takes are built into the 
center of the clearance space between the 
table and the side wall and venting of the hot 
furnace gases at this point will maintain the 
temperature of this clearance space well above 
that at which any accumulated slag might 
freeze. If molten slag forms in sufficient quan- 
tity on the hearth, it will overflow the sloping 
sides of the table and collect in the water 
trough where it is quenched and instantly shat- 
tered. Its removal from the trough is a simple 
matter which can be accomplished either con- 
tinuously by a slag removing plow or periodi- 
cally as required. 

For periodic removal of the slag accumula- 
tions from the hearth proper, it is only neces- 
sary to bring the furnace up to temperature 
and rake the slag off into the water trough 
from where it can be removed. 


This feature has been built into a furnace 
having all the inherent advantages of the Gas 
Machinery Co.’s standard design of rotary 
forging furnace with patented water seal and 
syphon vents. It will, therefore it is claimed, 
fit into the general production line and con- 
tinuously turn out heated hillets with a light 
scale that instantly flakes off under the first 
blows of the hammer. 


Uniform, rapid and continuous production, 
high fuel economy, the need for but one fur- 
nace attendant in the usual instance to load 
and discharge its entire output, and the ad- 
aptability with which it can be fitted into the 
usual production line—these are but a few of 
its many advantages and help to show why it 
has a definite and necessary place in the mod- 
ern forge shop, where high production, uni- 
formity of product and low over-all heating 
costs are vital. 


A Solvent for Rust 


The Nielco Products Co., 5421-11 Cicotte 
Ave., Detroit, presents a new and different 
type of rust solvent known as ‘Metal-Cleen.”’ 
It is stated that all of the many different for- 
mulas are completely balanced. Some are de- 
signed to remove the worst degree of corro- 
sion without any metal loss; others, to give 
from slight, medium to extreme etching, still 
giving the utmost corrosive solvent action. 
This variety of metal cleaners is based on a 
combination of active rust solvent acids called 
**Nielcacid.”” Metal-Cleen is composed of five 
series, each series representing a different acid 
combination. Each series has seven acid 
strengths and each acid strength has three 
solvent combinations. 


In addition to its line of Metal-Cleen metal 
cleaners the Company has a “Semi-Paste Rust 
Solvent” for use on extremely corroded metal 
and particularly on vertical surfaces such as 
steel sash, bridges, towers, structural steel, 
tanks, equipment, etc. This solvent is produced 
in three different grades. 


All of the Metal-Cleen metal cleaners can 
be reduced with water 2 to 1, many of them 
3 to 1, to give the utmost in efficiency at the 
lowest possible cost. 





A Reset Free-Vane 
Air-Operated Controller 


A new control instrument, with ‘‘Wide 


Throttling Range’ and “‘Automatic Reset’’ that 


provides for point-control, is now being built 
by The Bristol Co., Waterbury, Conn, The 
device which provides for these features is of 
special design and lends itself to ready adjust- 
ment by the user, to meet the requirements of 
the process involved, 

These new Reset Free-Vane Controllers are 
adaptable to various types of continuous proc- 








esses, which involve the contro] of such vari 
ables as temperature, pressure, vacuum, flow 
and liquid level, In many temperature contr 
processes, for example, there are differences i: 
respect to the time required for a change o 
temperature in the system, when the coolins 
or heating medium is added through the con 
trol valve. In providing for a Wide Throttlin; 
Range with Automatic Reset for point-contro! 
these instruments are especially suited for a; 
plications of this type. 

Thus, with these new Reset Free-Vane Con 
trollers, any load change, accompanied by 
movement of the pen away from the contr 
point, produces a change in the controlled ai 
pressure, of sufficient value to give the di: 
phragm control valve the required opening 
bring the variable back to the control point 
The design of the reset operating mechanis: 
makes it possible to obtain this change aut: 
matically, at a rate that corresponds to tha 
required by the particular process being con 
trolled. 

These new instruments operate on the basi 
free-vane principle of pneumatic control, en 
ployed by The Bristol Co, for many years, Thi 
system consists of a thin vane, floating be 
tween two opposing small jets of air, whic! 
throttles the discharge from the jets by passing 
between them without actually coming in cor 
tact with the nozzle surface. Thus, the meas 
uring element of the instrument is not re 
strained and the record produced by the pen 
at any point on the chart is a true represen 
tation of the measured condition. A copy < 
Bulletin No. 503 may be obtained upon re 
quest. 


A Tap of Solid Carboloy 


A tap of solid Carboloy cemented carbide for 
use on unfired porcelain is offered by Carboloy 
Co., Inc., Detroit. Its dimensions are 1% in. 
long by 0.153 in. diameter, 36 pitch, full vee 
thread. A similar Carboloy tap is now in serv- 
ice that has tapped 70,000 holes at the first re- 
grind, with an estimated life of 280,000 holes. 
Formerly high speed steel taps were used that 
would give 250 holes per grind and a total 
of 1,000 holes per tap. The steel tap had to be 
removed from the machine and reground every 
1%. or 2 hrs. Experience with these taps has 
been confined to materials, such as Bake- 
lite, unfired porcelain, hard rubber, slate, etc., 
but further developments may prove Carboloy 
taps to be applicable on other materials. 
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Super-Duty Portable 
Vacuum Cleaning Unit 


The United States Hoffman Machinery Corp., 
105 Fourth Ave., New York, announces that 
it is now placing in production a radically new 
type portable vacuum cleaning unit. The ma- 
chine, according to the manufacturer’s an- 
nouncement, represents 2 years of research, 
design, testing and actual operating expe- 
rience and is presented as the greatest advance 
in many years in portable vacuum cleaner de- 
sign. The “‘Hoffco-Vac’’ Super-Duty Portable 
is an entirely new kind of portable cleaning 
unit, according to Lansing B. Hardtla, Hoff- 
man’s air appliance division manager, and dif- 
ferent from any offered heretofore, 

This new unit is a completely equipped, 
super-duty cleaner, according to a statement 








the Company, designed to remove large 
intities of accumulated dust with utmost 
nomy,. For the first time a portable cleaner 
been built that is capable of many hours 
continuous operation on heavy deposits of 
t before it is necessary to stop work and 
pty the container, The ‘“‘Hoffco-Vac”’ unit 
s a dust collector with 3% to 4 times the 
st storage capacity of the average portable 
aner. The dust container is equipped with 
raising and lowering device actuated by a 
nk handle, It is mounted on a _ separate 
of wheels, independent of those on which 
unit is moved, and the unit pull-handle 
1 be detached and used to pull the container. 
iother innovation is the provision of carry- 
g space on the unit for the hose and all of 
e cleaning tools and accessories. 
These new features mean definite savings in 
erating time and cleaning cost. When the 
perator is ready to move to a new location, 
| the accessories are placed on the unit and 
oved at one time. The unit has sufficient ca- 
icity to operate two lines of 1%-in. hose of 
ifferent lengths simultaneously, or one line 
f 2-in. hose. Complete information can be ob- 
ined from manufacturers. 


Vacuum Cement 


\ cement for vacuum furnaces which does 
iot become brittle, adheres to any surface and 
can be re-used indefinitely, has been devel- 
ped recently by the Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 

This cement is solid at room temperature, 
but at higher temperatures becomes increas- 
ingly softer. It does not deteriorate in any 
way with use, so it can be reclaimed, the frag- 
ments melted together and used again and 
igain without limit. This cement is highly 
tenacious and will stick to rough or smooth 
metal, glass and quartz surfaces to form 
vacuum-tight joints. ‘ 

In applying it to a vacuum furnace, the 
cement is smeared over the joints of the cap 
closing the inner chamber of the furnace. A 
torch is used to make the compound flow 
readily and a heated putty knife to spread it. 

This cement can also be used as a paint 
by using carbon tetrachloride as a solvent. In 
this form it can be painted on and a layer of 
the desired thickness built up. 
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Coprtex increases efficiency of heated 


equipment and cuts fuel costs 


EATING engineers, plant super- 

visors, and furnace builders will 
welcome this new booklet which de- 
scribes the uses and physical character- 
istics of Armstrong’s COPRTEX High 
Temperature Block and Heat Insulat- 
ing Cement. In its pages you will find 
information on how to increase the 
efficiency of your heated equipment, 
lower fuel costs, and obtain more 
accurate temperature control. 


Armstrong’s high temperature engi- 
neers will assist you in the selection of 
proper materials and their application. 
For engineers wishing to make open 
specifications for high temperature in- 
sulation, Armstrong will furnish com- 
plete specifications outlining the stand- 
ards required for the different physical 
characteristics with permissible tol- 
erances. For full information, write 


Armstrong Cork Products 
Company, Building Materials 
Division, 982 Concord Street, 
Lancaster, Pennsylvania. 








Advantages of Coprtex 
Block and Cement 


Safe for use up to 1800° F. 

Low lineal shrinkage 

Superior insulating efficiency 

High modulus of rupture 

Will accommodate rivet heads 

Light in weight 

Available in special shapes 

Reasonably priced 

. Cement reclaimable in case of 
repairs 

. Cement has unusual stickability 

Cement is easy to apply 

. Efficient at high and low tem- 

peratures 
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HIGH TEMPERATURE INSULATION 


INSULATING FIRE BRICK - 


PLASTIC CEMENTS 


HIGH TEMPERATURE BLOCK 
DIATOMACEOUS EARTHS 











A Metal Spray Gun 


The development of the Stevens Metal Spray 
Gun definitely is claimed to make the applica- 
tion of metal coatings more economical and 
more efficient. Manufactured by the Stevens 
Metal Spraying, Inc., 83 Shipley St., San 
Francisco, this new gun is synchronized so 
that the feed is automatic. One of the impor- 





tant features is the two-speed gear shift which 
makes possible the use of both hard and soft 
metals without complicated adjustments. The 
Stevens gun has a capacity of 8 Ibs. of alu- 
minum per hour, 10 Ibs. of steel, 18 lbs. cop- 
per, or 30 lbs. zine. Tanks, vats, girders can 
be coated against corrosion. Food machinery, 
coils, and glass-lined tanks can be tin coated. 

Full details of the gun and specifications for 
spraying all metals and surfaces can be ob- 
tained from the company. 


A Dew-Point Potentiometer 


For use in determination of moisture con- 
tent of atmosphere in industrial metal heat- 
treating furnaces, the General Electric Co., 
Schenectady, N. Y., has developed a new port- 
able dew-point potentiometer. 

The instrument consists of a polished, metal- 
lic mirror located in a small chamber in such 
a manner that it can be seen through a sight 
glass, and means for cooling the mirror and 
reading its temperature. Gas to be tested is 
passed continuously through the chamber; and, 
as the temperature of the mirror is lowered by 
a jet of carbon dioxide or some other gas from 
a storage tank directed against the back of 
the mirror, a spot of dew appears when the 
dew-point temperature of the gas is reached. 
Formation of dew at the center of the mirror 
is very definite and is easily observed. 

A light-gage thermocouple and a balancing 
circuit, with direct-reading meter, allow ac- 
curate reading of the mirror temperature at the 
instant that the dew appears. This is the dew- 
point temperature of the gas being tested, 
and it enables conversion to the weight of 
water vapor per cubic foot of gas, or other 
convenient unit. Range of dew-point temper- 
atures of the instrument is from 130 to minus 
10 deg. F. 


Electro-Tinning Equipment 


The Blaw-Knox Co., Blawnox, Pa., has an- 
nounced its entrance into the production of 
equipment for the electro-tinning of steel as 
well as other continuous electroplating proc- 
esses through the acquisition of the Electro- 
chemical Processes Co., of Youngstown, Ohio, 
which will be operated as the Electrochemical 
Processes Division of the Blaw-Knox Co. J. 
S. Nachtman, president of the Electrochemical 
Processes Co., will be in charge of the new 
Division with offices at Groveton, Pa., Post 
Office Box 1586, Pittsburgh. 

The new division will also produce equip- 
ment for continuously plating tin, nickel, brass, 
bronze, terne plate, copper, etc., on steel and 
for the continuous cleaning and pickling of 
strip, sheet, and wire, including rust-proofing 
and coloring. 
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Addition to Industrial 
Heating Line 


A larger forced-convection heater, much 
higher in heating capacity, has been an- 
nounced by the General Electric Co., Schenec- 
tady, N. Y., to add a heavy-duty, exclusively 
wall- or ceiling-mounted unit to the G-E line 
of industrial heaters. Including the new type, 
three physical sizes of heaters are now avail- 
able: The small, portable size in ratings of 
2, 3 and 4 kw; the intermediate size, suspen- 
sion style, in ratings of 5 and 7% kw; and 
the new suspension style in ratings of 10, 
1214, and 15 kw. All heaters are available for 
230 volts, 60 cycles—the small and intermediate 
sizes being single-phase and the large size, 
three-phase. 

While the primary application of all G-E 
forced-convection heaters is directed space 
heating, the two smaller sizes can be utilized 
as air circulators or fans. This is made pos- 


sible by use of switches provided for operating 
the aphonic, pressure-type fan independent of 
the heating element. 

The line affords a wide range of heating ca- 
pacities. The lowest rating—that of the smallest 
unit in the line—is projection of 200 cu. ft. of 
air per min., at a velocity of about 700 ft. 
per min. Capacity ranges upward through the 
different types until, in the case of the newly 
announced suspension type, volume is 1590 
cu. ft. per min., with velocity of about 1780 
ft. per min. Outlet temperatures remain nearly 
the same in all types and sizes. 

Throughout the line, G-E Calrod heating units 
are brazed to strong radiating fins in order to 
assure the maximum in heat-transfer efficiency. 
The motor is totally enclosed, has sleeve bear- 
ings, and an ingenious baffle plate protects it 
from direct radiation. Thermostatic cutouts 
protects it from over-heating by accident. If, 
for instance, some obstruction should be placed 
before the inlet or outlet, the automatic cut- 
out would shut off the power. 


Automatic Machine 
for Polishing Bumpers 


Polishing automobile bumpers automatically 
is claimed for a new machine placed on the 
market by the Excelsior Tool & Machine Co., 
East St. Louis, Ill. Any degign, shape or 
camber bumper that can be polished in pro- 
duction automatically can be finished on this 
machine. The bumpers are always in plain 
sight of the operator for inspection, from the 
roughing to the finishing operation. The 
equalized polishing wheel pressure over the 
full length of the bumper prevents undue wear, 
and prolongs the life of the polishing wheels. 
Only the extreme ends are hand-finished. 

The cams are adjustable to accommodate 
different types of bumpers. The operation is 
continuous, two bumpers being polished at the 
same time, and when the desired finish is ob- 
tained, the carriage is shifted at the extreme 
front travel to the next bumper. The finished 
bumper is removed and replaced when the 
carriage is in the forward location. 

Among the advantages set forth are: Univer- 
sal application; elimination of skilled polishers ; 
continuous operation; high production and low 
cost; uniform finish; rocking tables to in- 
crease wheel life; wheel pressure equalized; 
only one operator for two bumpers at a time; 
adjustable holding fixtures readily changed 
to suit bumpers. 


Color on Metals 


A new method of producing color on metals 
has been announced by Philip Sievering, Inc., 
199 Lafayette St., New York. It is an elec- 
trolytic process which makes it possible to 
color metallic surfaces without the use of 
dyes or pigments giving them an inherent bril- 
liance and metallic lustre or a soft egg-shell 
finish as desired. Almost innumerable color 
combinations can be obtained, it is claimed. 

Among the applications for which this proc- 
ess is recommended are: Novelties; clocks and 
jewelry; costume jewelry and ornaments; radio 
and indicator panels; building interiors (mold- 
ing, strip, radiator covers, air conditioning unit, 
grilles, hardware, etc.) ; ‘lighting fixtures; auto- 
mobile hardware; automobile instrument pan- 
els; railroad: pullman and coach interior trim 
and hardware. The colors are said to be light 
fast. 








Jointed Stainless Stee! Rule 


This new combination jointed stainless steel 
rule and protractor is used by engineers, 
draftsmen, shop men and others who do ac- 
curate lay-out work. To set the blades of the 
scale to the desired angle, a pair of dividers 
is first set to the corresponding chord on a 
scale engraved on one of the blades. The blades 
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of the rule are then opened until the divider 
points span the distance between two cente1 
dots engraved on the rule, one on each blade. 
The illustration shows the method of using the 
dividers to make this simple setting. For meas- 
uring angles, the operation is reversed. 

The chords cover all angles from 0 to 120 
deg., increasing by increments of ™% degree. 
The joint of the rule is provided with a 
spring tension which supplies sufficient fric- 
tion to hold the angular setting of the rule 
blades for scribing and lay-out work. The rule 
has 1/8, 1/16, 1/32 and 1/64 in. graduations. 
It is handled by the George Scherr Co., 128 
Lafayette St., New York. 


Measures Thickness 
of Coatings 


The General Electric Co., Schenectady, N. 
Y., has perfected an electric gage for meas- 
uring the thickness of non-magnetic coatings, 
protective or decorative, on a steel base. This 
gage is fundamentally a device by which an 
electric current is controlled or modulated ac- 
cording to the relative position of one of its 
parts with respect to iron or steel. It has 
been found useful for measuring the thickness 
of paint, enamel and plating over flat steel 
surfaces. 

A coil within an iron shell approximately 
1 in. in diameter is placed on the surface of 
the article to be tested, the paint or enamel 
forming an air gap between the pole tips and 
steel backing. This coil is connected to one 
arm of the bridge and a fixed balancing coil 
to the other. Variations in the paint thickness 
cause variations in impedance of the gage coil 
so that the indicating instrument can be cali- 
brated in terms of paint thickness, This type 
gage is especially recommended for measuring 
the thickness of enamel or paint coatings. 

Another type of electric gage is the eddy- 
current gage which is used for continuous 
measurement of aluminum foil during rolling 
without coming in contact with the foil. The 
foil is passed through a gap % in. wide in 
the gage head. The indicating instrument is 
calibrated with zero at the center of the scale 
so that, with foil of correct thickness in the 
gap, the pointer remains on zero. A variation 
of thickness of 0.0001 in. thickness will cause 
the pointer to move to the right or the left 
depending upon whether the foil is too thick 
or too thin. The instrument can be set at zero 
for any nominal thickness of foil within the 
range of the gage. 


A Burette Lamp 


The Fostoria Pressed Steel Corp., Fostoria, 
Ohio, has put on the market the ‘Fostoria 
Burette Lamp,’’ Model No. 41 M. It has been 
developed specifically for use with laboratory 
burettes. It features the well-known ball and 
socket construction pioneered in lighting equip- 
ment by the company. 

The bell-type reflectors illuminate the two 
tubes, light being supplied by a bayonet type, 
double contact, 25-watt candelabra bulb in 
each reflector, The ball and socket joint on 
each side permits instant adjustment to the 
particular case. Over all size of 7% by 8 in. 
makes the 41 M model readily adaptable to the 
majority of burettes. It is furnished in wrinkle 
black finish, completely wired. 
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Current News 


Electroplating Operations 
Graphically Presented 


A meeting of the American Section of the Society of Chemical 
Industry, jointly with the American Chemical Society, was held 
recently at The Chemists’ Club, 52 East 41st St., New York. The 
guest speaker was William M. Phillips, advisory production engi- 
neer, General Motors Corp., Detroit, and an authority on plating 
problems and processes, who gave a “Graphic Presentation of 
Electroplating Operations.” 

The object of the presentation was to show the mechanics of 
electroplating, or electrodepositing operations. Small glass tanks 
were used in a projectoscope. These tanks contained plating 
solutions, in which were suspended anodes and cathodes. This 
was placed in the projectoscope and a magnified image thrown 
on a silver screen. Suitable direct current was applied to the 
anode and the cathode. ‘The solution of the anodes was visible, 
as was the formation of metal on the cathodes. The depletion of 
metal in the solution at the cathode showed quite clearly. The 
amount of gas evolution showed the relative efficiency of the 
respective plating baths through behavior on the anode and cathode. 

The lecture was listened to by a large and attentive audience. 


General Motors Diesel Cranks 
Hardened by ‘‘Tocco’’ Process 


Both the crankshafts and the camshafts of the new General 
Motors diesel engines, recently announced, are hardened by the 
“Tocco” process controlled by the Ohio Crankshaft Co., of Cleve- 
land, according to G. M. engineers. This process, which is almost 
instantaneous, makes use of electrical induction, developed by 
the Ajax Electrothermic Corp., Trenton, N. J., for heating the 
surface of the journals on the crankshafts and the cams on the 
camshafts to a pre-determined depth—the quench immediately 
following is provided by jets from a water jacket built into the 
inductor block. [A description of this process was published in 
the January issue of METALS AND ALLOYS. ]} 

Out of approximately 35 new Diesel engine models announced 
during the past 15 months, no less than 27 are equipped with 
crankshafts hardened by the Tocco process. 


Du Pont’s Electroplating 
Chemicals Division 


Formation of the Electroplating Chemicals Division is an- 
nounced by E. I. du Pont de Nemours & Co., designed to corre- 
late the various manufacturing departments of the company con- 
tributing to the plating industry. 

The new division, headed by J. C. Pickard, has as its aim a 
unified position from which to service the trade, providing such 
technical assistance as may be occasioned. The division will 
handle all du Pont products having a place in the electroplating 
field, particularly the materials made by the Grasselli and the R. 
& H. Chemicals Departments. 


@ The George Scherr Co., which has specialized in industrial pre- 
cision instruments for many years, has now taken up the exclusive 
sale of Leitz optical measuring precision instruments which include 
various sizes and styles of toolmakers microscopes, large and small 
projection apparatus, microscopes for surface inspection and also 
some types for metallurgical purposes. 
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Laboratories Form an Association 


Representatives of 20 of the principal commercial laboratories 
of the country, at a meeting in Chicago, completed the organiza- 
tion of the American Council of Commercial Laboratories. One 
of the purposes of the Council will be the promotion of the proper 
use of scientific testing methods for the protection and certification 
of quality in advertised goods. 

In behalf of the Council it is stated that the members have been 
and will be carefully selected to include only organizations to 
which producers, retailers and consumers may look for unbiased 
determinations of quality. Engaging in research and testing 
for fees these independent laboratories ascertain and report facts 
for clients and are uninfluenced by any ulterior consideration. 

Laboratories which are adjuncts of other enterprises, or which 
are not self-supporting, or which, for any reason are not inde- 
pendent are ineligible for membership in this council. 

The following officers and members of an executive committee 
were elected to serve during 1938: President, Preston S. Millar, 
Electrical Testing Laboratories, New York; vice-president, Mon- 
roe L. Patzig, Patzig Testing Laboratories, Des Moines, Iowa; 
secretary, D. E. Douty, United States Testing Co., Hoboken, N. J.; 
treasurer, A. R. Ellis, Pittsburgh Testing Laboratory, Pittsburgh. 
The members of executive committee are: James H. Herron, The 
James H. Herron Co., Cleveland; F. B. Porter, Southwestern Lab- 
oratories, Fort Worth, Texas; and T. A. Wright, Lucius Pitkin, 
Inc., New York. 


Battelle Expands Ceramic 
Facilities 


The facilities of the Ceramic Division at Battelle Memorial 
Institute, Columbus, Ohio, have been expanded to care for the 
increased demand for industrial research in ceramics and refrac- 
tories. Recent additions to the technical staff include: W. R. 
Ferguson, formerly with the Owens-Illinois Glass Co.; A. J. 
Metzger, formerly with the Charles Taylor Sons Co., and M. S. 
Tarnopol, who comes to Battelle from the teaching staff of the 
Department of Ceramics at Pennsylvania State College. 


@ J. J. Crowe, manager of research, development and apparatus, 
Air Reduction Co., New York, has been elected president of the 
Compressed Gas Manufacturers’ Association. 


@C. R. Moffatt, formerly advertising manager, Carnegie-IIllinois 
Steel Corp., has been made director of advertising of the recently 
formed United States Steel Corp. of Delaware. He takes his new 
position after 31 years’ service with subsidiary companies. 


@ The appointment of Dr. Gerald M. Cover as associate profes- 
sor of metallurgy at Case School of Applied Science has been 
announced by Dr. W. E. Wickenden, president. Dr. Cover is a 
graduate of Case in the class of 1924 and a former member of 
the faculty. 


@ Dr. H. W. Gillett, chief technical advisor, Battelle Memorial 
Institute, Columbus, Ohio, has accepted the invitation of the 
Iron and Steel Division of the A.I.M.E. to deliver the Henry 
Marion Howe Memorial Lecture in February, 1939. 


@ Walter H. Bruckner has been appointed research associate in 
metallurgical engineering in the department of mining and metal- 
lurgical engineering in the Engineering Experiment Station of the 
University of Illinois. A graduate of Columbia University and an 
experienced research worker, Mr. Bruckner comes to Illinois from 
the United States Naval Research Laboratory in Washington, 
D. C., where he has been engaged in metallurgical research, prin- 
cipally on the weldability of iron alloys. 


@Dr. J. C. Warner, associate professor of metallurgy at Car- 
negie Institute of Technology, Pittsburgh, and an authority on 
physical chemistry, has been appointed professor of chemistry and 
head of the department of chemistry at Tech, Dr. Webster N. 
Jones, director of the College of Engineering, has announced. 
The appointment becomes effective July 1, 1938. Dr. Warner, 
one of Tech's outstanding research men, will succeed Dr. J. H. 
James who will retire at the end of this session. Dr. James is on 
leave of absence this year, and Dr. Thomas R. Alexander is acting 
head of the department during the interim. 
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Book Reviews 


THE FINE STRUCTURE OF MAT- 
TER. VOL. II, PT. 1. X-RAYS AND 
THE STRUCTURE OF MATTER. 


Cc. H. Douglas Clark 


John Wiley & Sons, Inc., New York, 1937. Cloth, 534 x 834 in., 
210 pages. Price $4.25. 


This is one of several volumes forming a comprehensive treatise 
of atomic and molecular structure. The author has the title of 
Assistant Lecturer in Inorganic Chemistry in the University of 
Leeds, England. The book is primarily a list of the crystal 
structures that have been determined by X-rays and is written with 
frequent references to the first volume of Ewald and Hermann’s 
“Structurbericht,” which appeared in Zeitschrift fir Kristall- 
ographie and abstracted the crystal structure determinations from 
1913 to 1928. The present list summarizes the crystal structures 
that appear in the first volume of ‘‘Structurbericht’’ and addi- 
tional ones that were published up to the latter part of 134. 
Unfortunately the second and third volumes of the “Structur- 
bericht’ were not available to the author so that his list is not as 
complete as it otherwise would have been, but a tremendous 
number of crystals are listed, both inorganic and organic. They 
are presented in condensed form in tables arranged according to 
the number of atoms per molecule. The book would profit greatly 
from a subject index such as those in Wykoff’s books, for it is 
not easy to find the table containing a complex compound such as, 
for example, a mineral. The author's ingenuity in devising 
abbreviations and in condensing data keeps the reader constantly 
referring to the lists of abbreviations and symbols; the abbrevia- 
tions he uses in referring to the journals are particularly annoy- 
ing in their brevity. Inconvenience is also encountered in the 
case of the inter-metallic compounds, which are listed in a number 
of different groups so that reference must be made to the key of 
the groups. 

The data given are the crystal steam, the number of molecules 
per unit cell, the type of structure in Ewald and Hermann’s nota- 
tion, the space group, and the dimensions of the cell. Critical dis- 
cussions of conflicting or doubtful data, such as characterize the 
books of Wykoff, Ewald and Hermann, and Hansen, are not to be 
found in this more condensed listing. 

Data on solid solutions are not given, and superlattices are not 
distinguished from other structures, as a rule. Ternary systems 
are not listed. These omissions seriously lessen the value of the 
book to metallurgists. In defense of the author it should be men- 
tioned that he is writing chiefly for chemists, not for metallurgists. 

Explanatory matter on the characteristics of crystal types and 
binding forces is well written, as is the chapter on the structure 
of colloids, liquids, amorphous substances, and organic fibers, but 
the sections on crystal symmetry, X-rays and their miscellaneous 
applications, and mechanical distortion of metal crystals are brief 
and sketchy and list without discrimination various important and 
unimportant papers in a haphazard fashion. The work leaves one 
with the impression that the author’s desire to write a treatise 
that is comprehensive has rather run away with things, and has 
led him to condense and abbreviate too much and to includes 
subjects he is unable to handle critically—C. S. BARRETT 


KRAMER’S SOth ANNIVERSARY 
H. Kramer & Co., Chicago, 1938. 78 pages, 6 x 8 in. 


While this is a catalog of refined ingot, the compositions and 
properties of Cu-base alloys covered by various standard specifica- 
tions are so conveniently summarized that it will find general use 
as a handbook.—H. W. GIL.etr. 
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CORROSION TABLES FOR METAL- 
LIC MATERIALS 
(Korrosionstabellen metallischer W erkstoffe) 


Franz Ritter 


Julius Springer Verlag, Vienna, 1937. Cloth, 634 x10 in., 192 
pages. Price 19.80 RM. 


The behavior of 700 metals and alloys, whose trade names and 
type compositions are cited, is tabulated in terms of attack in 
grams per square meter per day, and of millimeters per year, under 
attack by a wide variety of chemicals, alphabetically listed. The 
temperature of the corroding chemical or solution is given. 
Copious footnotes give references to the sources of the informa- 
tion listed. 

Any such tabulation is only good as a first approximation 
since pitting and intercrystalline attack cannot be thus tabulated 
nor is information given as to whether the rate of attack slows 
down with time. The condition of the metal surface is not 
listed. If one took the rate of attack figures given to be gospel 
truth, he could make many comparisons that would not be accurate. 
If the limitations of the data are appreciated, the tabulation can 
be very useful—H. W. GILLETT. 


PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE 


Sth Edition 


Lincoln Electric Co., Cleveland, 1938. Simulated Leather, 534 x 9 
in., 1012 pages. Price $1.50. 


This valuable handbook is reissued each year, so as to include 
all new essential data. It is encyclopedic in scope, profusely illus- 
trated, and is a complete reference guide on arc welding. 

There are 8 parts or sections in this edition: Part I—Welding 
Methods and Equipment (24 pp., 12 illus.); Part I]—Technique 
of Welding (85 pp., 96 illus.); Part I1I—Procedure, Speeds and 
Costs for Welding Mild Steel (81 pp., 93 illus.) ; Part I1V—Struc- 
ture and Properties of Mild Metal (14 pp.; 22 illus.); Part V— 
Weldability of Metals (93 pp., 41 illus.); Part VI—Designing 
for Arc Welded Steel Construction of Machinery (154 pp., 232 
illus.) ; Part VII—Designing of Arc Welded Structures (215 pp., 
281 illus.); Part VIII—Typical Applications of Arc Welding in 
Manufacturing, Construction and Maintenance (289 pp., 466 
illus.). 

Among some of the new features—Part VII includes important 
new structural design data: New calculations based on up-to-date 
sizes of mill shapes and on accepted strength value of shielded 
arc weld metal; additional data on design of welded girders and 
welding of thin plates to thick plates; six mew studies in the 
design of trusses of various sizes and applications; a fully illus- 
trated discussion of the new type of beam construction; and new 
data on costs relative to fabricating shop practice. 

In Part VI there are important new machine design data, in- 
cluding new examples of how machine parts designs are built 
from standard rolled shapes; case studies off chatae over to welded 
design; 140 illustrated examples of welded designs; and studies 
of design development of these actual machines. 

The Handbook is written especially for use of designers, engi- 
neers, architects, welding supervisors and operators, and others.— 
E. F. Cone. 


HARDNESS TESTING METHODS 
(Harte prufverfahren) 
E. Franke 


Gmelins Handbuch der  anorganischen 
Chemie, 8th Ed. Part C—Section 1 (System 
No. 59, Iron) 


Verlag Chemie, Berlin, 1937. Cardboard, 7 x 104% in., 162 pages. 
Price 18.75 RM. 


This is a very complete guide to the literature of hardness test- 
ing, including what has been published up to April 1937. 
Thousands of references are cited. The principles and the meth- 
ods of making the various tests are discussed in detail. Curves 
for conversion from each of the common methods to the others 
are given. There have been described 153 methods of hardness 
testing, or of calculation in a given method, that are sufficiently 
different to be mentioned, though the vast majority are merely of 
historical interest. 

The discussion is thorough and the volume well indexed.— 
H. W. GILLETT. 
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RROSION 
D PROTECTION 
Ulick R. Evans 


Edward Arnold & Co., London (Longmans Green & Co., New 
York), 1937. Cloth, 6 x 94 in., 720 pages. Price $15.00. 


After two editions of his original work, “The Corrosion of 
Metals,” Dr. Evans discarded the idea of another revision in 
favor of a completely new book. In this new book he has de- 
parted very materially from conventional treatment of the subject 
matter. Each chapter, of which there are 15, is divided into three 
sections, the A Section discussing the scientific basis, the B Sec- 
tion practical problems and the C Section quantitative treatment. 
His idea, at least as the reviewer sees it, is to provide a scientific 
treatment of the underlying causes of corrosion phenomena— 
passivity, -corrosion by atmosphere, stagnant liquids, moving 
liquids, etc.—-and then the practical application of such principles 
to the end that the practical man can get not only the information 
he desires but also an insight into the underlying principles. 
For the individual who is interested in the quantitative treat- 
ment, the C Section is added. This is truly an ambitious program. 
The work involved can be partially realized from the 720 pages 
covering the writings of some 1700 authors. We compliment the 
author on a splendid piece of work. 

The arrangement of subject matter starts with passivity and films, 
both at ordinary and elevated temperatures, through atmospheric 
and liquid corrosion to the influence of the constituents of the 
metallic phase, corrosion fatigue, contacts and crevices. This is 
followed by a discussion of protection by metallic coatings, paints 
and enamels and a final chapter on testing. An appendix gives 
a discussion of the optical measurement of film-thickness. 

The author's style of writing is very readable and does much 
to hold the interest. We have the feeling, however, that the in- 
dustrialist or metallurgist, to whom corrosion is not of paramount 
but of sideline interest, will be rather shy to tackle a book of this 
size on a specialized subject. The method of arrangement, although 
having its advantages, is slightly confusing when looking up a 
specific subject. We believe that this could be remedied by a 
more comprehensive subject index. A great deal of specific in- 
formation, possibly just what the reader is looking for is given 
in brief statements to which no reference is made in the subject 
index. Over-indexing is a greater virtue than .sin. However, 
this does not detract from the value of the book as a fundamental 
treatise. 

Not the least important feature of this book is the review of 
recent references, which go even into January, 1937. For that 
reason, the more important references to almost any phase of cor- 
rosion can be found when it is desired to look up any subject. in 
letail. In reviewing the work of other investigators, a scien- 
tifically fair attitude has been maintained. For example, to clarify 
the divergence in views between the Cambridge and the Tedding- 
ton investigators, the author includes a statement by G. D. 
Bengough and F. Wormwell. 

We cannot recommend this book too highly. The author has 
utilized experience gained from years of his own investigations 
and writings and has written a thoroughly readable fundamental 
treatise on corrosion.—V. V. KENDALL. 


METALLIC CO 
PASSIVITY AN 


MAGNESIUM AS AN 
ENGINEERING MATERIAL (Werkstof 


Magnesium) 


VDI-Verlag, Berlin, 1938. Paper, 534 x 8% in., 147 pages. 
Price 7.5 RM. 


This includes papers presented at symposia of the VDI held in 
December, 1937, and January, 1938, as follows: 


Magnesium, a German Metal ................ *. Léb 
Physical and Mechanical Properties of Mg Alloys. F. Bollenrath 
The Position of Mg Alloys in Industry.......... ». Spitaler 
Principles of Construction for Use of Mg Alloys..E. de Ridder 
Corrosion and Surface Protection of Mg Alloys...G. Siebel 
Sand and Chill Castings of Mg Alloys.......... . Luyken 
Die Castings of Mg Alloys............ ....W. Miller 
Forming of Mg Alloys............ a .. HH. Altwicker 
Machining Mg Alloys... to ee Se E. Rauscher 
Mg Alloys in Transportation eT s+. .00..Q DCE 
Mg Alloys in Electrical Equipment..............A. Schanz 


An alloy with 1.1% Si is mentioned for sand castings along 
with the more common Elektron compositions. Trials of Ag and 
of Ce are mentioned among those of other unusual alloying 
elements for Mg, with the statement that no special virtues are 
produced. This is not in accord with ideas in England, where 
Mg-Al-Ag and Mg-Ce-Mn-Cu alloys are considered promising. 

_As the subjects of the individual articles indicate, the booklet 
Rives a very complete idea of the present status of Mg in Ger- 


many, where its use is being pushed as a substitute for imported 
materials —H. W. GILvetr. 
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REPORT FOR YEAR 1936-1937. 
DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


His Majesty's Stationery Office, London (British Library of In- 
formation, New York), 1938. Paper 9% x 6 in., 195 pages. 
Price 3s. 


Industry, through trade associations, is supplying $1,250,000 
annually, and the government some $600,000 additional, for in- 
dustrial research in Englaand. This includes work on buildings, 
foods, fuels, wool, cotton, linen, leather, rubber, refractories, pot- 
tery, paints, printing and automobiles, besides steel, cast iron and 
non-ferrous alloys. 

The report gives an interesting cross-section of the problems 
being tackled and the progress made, written for the non-technical 
reader. 

Among the topics of metallurgical interest are: Utilization of 
blast furnace slag, ingot mold life, blast furnace refractories, cor- 
rosion fatigue, solubility of FeS in Fe, Fe-Ni alloys, Mg-Al-Ag 
alloys, high test irons, cast iron containing Al, bearings, caustic 
embrittlement, precipitation hardening of Cu steels, creep in vacuo, 
high temperature properties of steels, including thermal conduc- 
tivity—H. W. GILLETT. 


ALUMINUM-MAGNESIUM ALLOYS 


(Aluminium-Magnesinm-Le gierungen) 
E. Herrmann 


Aluminium-Zentrale, Berlin, 1937. Paper, 8% x11¥% im. 24 
pages. Price 4 RM. 


This is No. 7 of Aluminium-Archiv. It discusses the composi- 
tions and heat-treatments of alloys of Al with 5% or more Mg, 
along with auxiliary elements, as these are stated in patent litera- 
ture. References to 43 articles appearing in 1930-1937 are in- 
cluded, but their contents are drawn upon very little in presenting 
the subject. The treatment is almost exclusively from the patent 
point of view. Nearly 200 patents, taken out in various countries, 
are listed —H. W. GILLeTr. 


AGNETIC AND ELECTRICAL 
PERTIES OF IRON AND ITS 
LLOYS (Magnetische und elektrische Eigenschaften 


des Eisens und seiner Legierungen) 


0. von Auwers 
Gmelins Handbuch der  anorganischen 


Chemie, 8th Ed. Part D—Section 1 (System 
No. 59, Iron) 


Verlag Chemie, Berlin, 1937. Cardboard, 7 x 10% in., 148 pages. 
Price 18 RM. 


This is an addendum to two earlier sections, one on Fe and FeC, 
issued in 1934, the other on Fe alloys, issued in 1936, which brings 
the citations from the literature up to September, 1937. The 
amount of new material that has accumulated in the short period 
since the earlier publications is amazing. The volume consists 
essentially of a cross-reference collection of abstracts. 

It is a real service to have such abstracts made available so 
promptly —H. W. GILLETT. 





PATENTS ON ALLOYS OF THE 
PLATINUM METALS (Legierungen der Plat- 


inmetalle—Patentsammlung ) 
A. Gruetzner and C. Goetze 


Gmelins Handbuch der  anorganischen 
Chemie (Supplement to 8th Ed.) 


Verlag Chemie, Berlin, 1937. Cardboard, 7 x 10% in., 536 pages. 
Price 40.50 RM. 


The patents on Pt metals appearing in England, France, Ger- 
many, Austria, Switzerland and the United States from 1886 to 
May, 1937 are indexed according to composition. Many of the 
alloys are extremely complex, 8 or 9 metals often being used, so 
the cross-referencing of each alloy under every constituent takes a 
lot of space. The indexing of metallurgical patents by Griitzner 
and. co-workers, helpful to all who must deal with patent litera- 
ture, has now extended to iron and steel, with volumes issued 
in 1932 and 1935, aluminum, 1936, and magnesium, 1937, beside 
the present volume.—H. W. GILLetr. 
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| 1-ORE CONCENTRATION 





Gold Ore from “K” Ore Zone, Siscoe Gold Mines, Limited, 
Siscoe, Quebec. W.B. TIMM ET AL. Can. Dept. Mines, Mines 
& Geol. Branch Rept. No. 771, 1937, pp. 36-41. Extraction of 
98% of the Au is easy. The problem is one of mechanical 
manipulation of the grinding and classifier circuits to obtain a 
grind where talc does not form clots (due to talc being larger than 
remainder of ore), which cause high tailing losses. Talc removal 
by flotation helps settling of pulp, but the talc must be cyanided. 
Gold Ore from the Centre Star Mine, Ymir, British Columbia. 
[bid., pp. 42-55. The oxidized and sulfide ore can be floated simul- 
taneously in CaO pulp, followed by aeration, regrinding, and 
cyanidation of the flotation tailing. The Pb concentrate, contain- 
ing most of the Au and Ag, can be sold to a Pb smelter. Without 
aeration, the pyrrhotite in the tailing forms thiocyanates which 
interfere with Au dissolution. Gold Ore from the Lacey Gold 
Mining Company, Ltd., Chester Basin, N.S. /bid., pp. 56-67. The 
ore, assaying Au 0.38 oz./ton and As 0.20%, responds readily 
to cyanidation (95% recovery at 55-65% —200 mesh, reagent con- 
sumption CaO 4, KCN 0.4 lb.). Jigging the ball mill discharge 
recovers coarse Au, approximately 65%; this is barrel amalgamated. 
Present mill tailings, Au 0.08 oz./ton and As 0.11%, can be 
cyanided to give a 0.02 oz. tail; blanket and table tailings from 
tests to 0.01 oz. Silver-bearing Mill Tailing from the Nipissing 
Mining Company, Limited, Cobalt, Ontario. /bid., pp. 68-72. 
Flotation recovers 75% of the Ag from a 3.5 oz. Ag tailing in a 
163-187 oz. concentrate. Cyanide and CaO consumption in cyan- 
idation are high and extraction low. Regrind has no effect. Gold 
Ore from Straw Lake Beach Gold Mines, Limited, Emo, Ontario. 
lbid., pp. 73-80. Cyanidation of —100 mesh ore, assaying Au 
0.585 and Ag 0.09 oz./ton, Cu 0.04, Te 0.01, Bi 0.01, S 1.76, Fe 
4.70 and SiO: 69.06%, gave 98.3% recovery in 48 hrs. Equal 
recovery was obtained by blanket concentration followed by 24 hr. 
cyanidation. Reagent consumption is low. Over 70% of the Au 
can be caught in traps and blankets, 25% more by flotation. 
Barrel amalgamation recovers 90% of the Au from traps and 


blankets. AHE (1) 


Gold Ore from the Shiningtree Gold Mines, Limited, Mac- 
aurchy Township, West Shiningtree Area, Ontario. W. B. 


TIMM ET AL. Can. Dept. Mines, Mines & Geol. Branch Rept. 
No. 771, 1937, pp. 87-94. Jigging of the ore, assaying Au 1.49 


and Ag 0.23 oz./ton, recovers 28% of the Au. The final blanket 
tailing may be cyanided with high extraction (tailing 0.005 oz. 
Au/ton) and low reagent consumption (0.3 lb. KCN). Gold 
Ore from the Macjoe Sturgeon Gold Mines, Limited, Jellicoe, 
Ontario. I[bid., pp. 95-100. Cyanidation of ore assaying Au 
0.83 and Ag 1.04 oz./ton gave extractions of 98% with low 
reagent consumption. Blankets recovered 62-75% and cyanidation 
of tailing gave overall recovery of 98.88%. Gold Ore from the 
Taylor Windfall Gold Mining Company, Limited, Whitewater 
Disurict, Clinton Mining Division, B. C. J[bid., pp. 107-113. 
The ore, assaying Au 0.92 and Ag 0.69 oz./ton, Cu 2.67, Fe 8.00, 
S 9.05, As 0.92, Pb 0.42, Zn 1.15 and acid insoluble 62.50%, 
slimes badly. Flotation followed by table concentration of the 
tailing is recommended. Overall recoveries of Au 89, Ag 81, and 
Cu 80% in a concentrate assaying Au 4.85 and Ag 4.42 oz./ton 
were obtained. Higher recoveries of a higher grade were made by 
flotation and blanket concentration, but frequent blanket changes 
were necessary. Gold Ore from Hard Rock Gold Mines, Little 
Long Lac Area, Thunder Bay District, Northern Ontario. /+id., 
pp. 114-133. Cyanidation gave good recoveries on 2 lots of ore. 
No. > contains more Au, but locked in sulfides. Much can be 
recovered by fine grinding of amalgam residue with return to mill 
circuit. Further recovery is possible by flotation of cyanide tail, 
roasting of its concentrate, regrinding and cyanidation. To treat 
all 3 together, cyanide, using traps, blankets, or Au jigs, barrel 
amalgamate the concentrate and regrind and return the barrel 
residue. AHE (1) 

Silver-bearing Mill Tailing and Concentrate from the Eldo- 
rado Gold Mines, Limited, Echo Bay, Great Bear Lake, N. W. T. 
W. B. Timm ET AL. Can. Dept. Mines, Mines & Geol. Branch 
Rept. No. 774, 1937, pp. 162-175. The tailing assayed Ag 
38.08 and 43.20 oz./ton, Cu 1.27 and 1.30% and U;O,; 0.20 
and 0.12%. A cleaned Ag-Cu concentrate containing 550 oz. Ag 
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and 18% Cu can be made by flotation. Separation of Cu and Ag 
by selective flotation was unsuccessful. Amalgamation of the con- 
centrate, assaying Ag 1068.4 oz./ton, Cu 11.90, Fe 15.85, U;O, 
0.90, S 14.10 and insoluble 22.50%, recovered only 47% of the 
Ag at 100%—200 mesh. Approximately 95-98% can be recov 
ered as high-grade precipitate by the Patera or Russel process, i.e 
chloridizing roast followed by H:O and hypo leaching. AHE (1) 


ic. Flotation 


Influence of Dispersion on the Activity of Flotation Agents 
Insoluble in Water (Der Einfluss der Zerteilung auf die Wirk- 
samkeit wasserunléslicher Schwimmittel) W. PETERSEN (Frieberg 
Mining Acad.) Metall u. Erz, Vol. 34, No. 14, 1937, pp. 367-372 
Original research. Flotation oils, insoluble in water, are emulsified 
by the action of an ultra-sound wave. Frequencies of 15,000 
cycles/sec. and wave-lengths of 2 cm. in air and 10 cm. in liquid 
are used. Production of the sound waves is discussed. Advan 
tages are: finer dispersion, with resulting increased efficiency, an 
greater stability of the emulsion. In order to establish the a 
tivity of different emulsions produced in this manner, flotati: 
tests were made on calcite, barite, fluorite, chalcopyrite and galen 
Oleic and naphthionic acids treated with ultra-sound waves showe 
better recoveries than flotation agents emulsified in the regul 
manner. Addition of 1% ethyl alcohol increased the efficien 
of the oils, but greater quantities (10%, 20% and 50%) we 
detrimental. PCR (1 


Arsenical Gold Ore from Whitewater Mine, Taku River D 
trict, Atlin Mining Division, Tulsequah, British Columbia. ‘ 
B. TimM ET AL. Can. Dept. Mines, Mines & Geol. Branch Re 
No. 774, 1937, pp. 60-68. An extraction of 90-94% in a 5. 
oz. concentrate was obtained by flotation in a continuous mill : 
on ore containing Au 0.405 oz./ton, As 1.10, Fe 4.39, and 
1.69%. Grinding to 90% -—200 mesh is necessary. A sam 
assaying Au 0.78 oz./ton, As 2.17, Sb 1.16, Fe 5.82, and § 2.4§ 
yielded an Sb concentrate and a Au-arsenopyrite concentrate 
selective flotation. AHE (1°) 


Depressing and Activating Action of Sodium Sulphide d 
ing Flotation. F.N. BeLrasH. Redkie Metal., Vol. 5, Nov.-D 
1936, pp. 27-31. Im Russian. Review plus original researc’ 
NazS added to partially oxidized sulphidic ores of Mo depresses 
Mo. If these ores are first treated with CuSO, and then with 
Na:S, Mo will be floated, due to the formation, first of CuO and 
then of CuS on the surface. HWR (ic) 


le. Amalgamation, Cyani- 


dation & Leaching 


Gold Ore from the McWilliams-Beardmore Property, Thunder 
Bay Laistrict, Ontario. W. B. Timm eT AL. Can. Dept. Mines, 
Mines & Geol. Branch Rept. No. 771, 1937, pp. 4-7. The ore, 
assaying Au 0.12 and Ag 0.04 oz./ton, SiO. 50.92, As 6.05, $ 
3.69, Fe 16.63, Cu 0.01, COz 11.00, CaO 2.78 and MgO 1.70%, 
responds readily to cyanidation. Flotation is not advisable due to 
high As. Gold Ore from the Kalamalka Mine, Situated about 
Seven Miles Southwest of Vernon, British Columbia. /id., pp. 
81-86. Cyanidation of the ore, assaying Au 0.545 and Ag 0.28 
oz./ton, Cu 0.02, Fe 7.90, S 5.61% and As nil, gave good recover- 
ies if pre-aerated in CaO pulp, aeration made necessary by the 
presence of pyrrhotite. Gold Ore from the Sand River Gold 
Mining Company, Limited, Thunder Bay District, Ontario. //d., 
pp. 101-104. Cyanidation of the ore, assaying Au 0.59 and Ag 
0.03 oz./ton, Cu trace, As 0.02 and S 0.06%, was entirely satis- 
factory. Gold-bearing Concentrate from the McWatters Gold 
Mines, L’mited, Rouyn, Quebec. ibid., pp. 105-106. Residue 
from amalgamation of a concentrate assaying 3.975 oz. Au/ton can 
be cyanided readily. Gold Ore from God’s Lake Gold Mines, 
Ltd., God’s Lake, Manitoba. /bid., pp. 199-213. The ore, con- 
taining 0.41 oz. Au/ton, should be ground in H,O, aerated, filtered 
(to remove interfering salts) and cyanided. Tailings will contain 
0.01-0.015 oz. Au. The barren solution should be aerated before 
re-use. AHE (ie) 
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Contributions to the Data on Theoretical Metallurgy. VII. 
The Thermodynamic Properties of Sulphur and its Inorganic 
Compounds. K. K. Keiiey. U. S. Bur. Mines, Bull. No. 406, 
1937, 154 pp. The thermodynamic properties of S$, SO2, SO;, SO, 
H.S, SO:Cle, Sb2S;, BaS, BieS;, CdS, CaS, CS:, COS, CoS, Cu,S, 
CuS, FeS, FeS:., PbS, MnS, HgS, MoS:, MoSs, NiS, NH,HS, PtS, 
PtSe, RuS., Ag»S, SrS, TlS, SnS, WS, ZnS, Ale(SO,)s, BaSO,, 
BeSO., CdSO,., CaSOu, CoSO,., CuSO,, FeSO,, Fe:(SO,)s, PbSOx,, 
basic Pb sulfates, LizkSO.,, MgSOu., MnSO,, Hg:SO., NiSO,., K2SO,, 
AgeSO., NasSOu, NaHSO,., NaeS:0;, SrSQO., ThSO., Th(SO,)s, 
TiSOs., VOSO,, ZnSO, and Zr(SO,)2 are presented and critically 
jiscussed. A self-consistent system of thermodynamic relationships 
for these substances is given. Using these data, it is shown (1) 
ow approximate thermodynamic properties of a mixed sulphide 
nay be obtained from the properties of its constitutents, (2) that 
\l,Cly may be made from Al:(SO,4); and NaCl, (3) or from 
\lo(SO«)s and CaCl, (4) that the action of Mn in desulphurizing 
teel depends largely on reaction taking place during cooling, (5) 
.at the interaction of sulphides and oxides of Fe permit recovery of 
uch of the S in low-grade Cu matte as elemental S, without the 
ec of reducing fuel and (6) under certain conditions (detailed), 

e of Fe in reducing ZnS in complex Zn-Pb sulfide ores appears 


asible. 177 references. AHE (2) 
2a. Non-Ferrous 
Electrolysis of Alumina with Oxide Anodes. A. I. BELYAEV 


- Ya. E. StuDENTsov (Moscow Inst. Non-ferrous Metals) Legkie 
fetal, Vol. 6, Mar. 1937, pp. 17-24. In Russian. Original 
search. Anodes of FesO., SnO., Cos;O.,, NiO, ZnO, CuO and 
r0Os were prepared by compressing the powdered oxide under a 
ressure of 15,000 Ibs./in.* and sintering at 1300° C. These 
nodes were used to electrolyze a cryolite solution of AlsOs. 
Anodes of FesO., SnO., CosOy and NiO were most stable. O, 
as evolved at the anodes during electrolysis. See also Metals 
7d Alloys, Vol. 7, Nov. 1936, p. MA 524R/7. HWR (2a) 


Mining and Reduction Methods and Costs at the Oceanic 
duicksilver Mine, Cambria, San Luis Obispo County, Calif. A. 
VY. Froiur. U. S. Bur. Mines, Information Circ. No. 6950, Sept. 
937, 13 pp. The ore is treated in a 4x6 ft. rotary kiln, fired 
with fuel oil. Burner temperature is 1350° F. Capacity is 75 
ton/24 hrs.; an increase of fines decreases capacity; particles pass 
hrough the kiln in 45 min. Air must be well regulated to get 
good results. If there is insufficient air to combine with S gas 
liberated from sulphides, Hg gas combines with excess S to form 
synthetic cinnabar. AHE (2a) 


Polarization During the Deposition of Alkaline Metals on the 
Mercury Cathode (Polarization bei der Abscheidung der Alka- 
limetalle an der Quecksilberkathode) O. Essin, M. LosCHKAREV 
& K. SorrysKy. Acta Physicochim, URSS, Vol. 7, No. 3, 1937, 
pp. 433-450. In German. Original research. Current density/ 
potential curves for Na* and K* discharge on Hg cathode in con- 
centrated aqueous solutions of chlorides and hydrates of corre- 
sponding metal oxides were determined. The most plausible rea- 
son for the occurrence of polarization is the delayed diffusion of 
the metal atoms in the Hg jet. EF (2a) 


Chemistry of the Anhydrous Chlorides of Chromium. A 
Thermodynamic Investigation. H. A. Dogrner. U. S. Bur. 
Mines, Tech. Paper No. 577, 1937, 51 pp. Data are presented 
tabularly and graphically from which it is possible to calculate 
the state of any system containing 1 or more of the pure substances 
CrCls, CrCls, CrCl, Cle, Hs, and HCl under various conditions of 
temperature and pressure. Vapor pressures of CrCl, 25°-1302° 
C., were calculated from the free-energy equations. Agreement 
between theoretical values and experimental data is excellent at 800° - 
1000° C., below 800° C., agreement is not so good, but probably 
calculated values are less in error than experimental points. Above 
and below experimental range, errors may be magnified by cal- 
culations, but the agreement in calculated heats of fusion for these 
data and the data on the reduction reaction indicates that the 4H 
values are not in error by more than 100 cal. Vapor pressures of 
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CrCl, were calculated by indirect methods from data obtained by 2 
independent experimental procedures (vapor pressure can not be 
measured directly); the 2 sets of calculated results agree well 
The calculated AF and dissociation pressure for 2 CrCl,(s) = 2 
CrCl.+Cle(g) have a larger probable error than any others. These 
were calculated by indirect methods involving numerous assump- 
tions. Significant data were obtained over only a limited tempera- 
ture range. Checks on accuracy are (1) values of percis obtained 
from the same data are consistent with independent results from 
other well established data, (2) the value for the entropy of CrCl, 
calculated from these data, 31.0, is reasonable, and (3) the 
anomaly in the log K plot above the melting point of CrCl, agrees 
approximately with corrections made for the solubility of CrCl, in 
CrCle. Calculations of AF, K, and % HCl (P=1) for CrCl.+H:— 
Cr+2 HCl were based on the most accurate data obtained. Equi- 
librium concentrations were reached from both directions with con- 
cordant results; 4H should not be in error by more than 100 cal. 
Calculations of AF. K,. Percia (P=—1), and Percis (Peis!) for 2 


CrCl; + Cl, = 2 CrCl, are based on a large no. of experiments by 
3 different methods. Errors in 4H should not be more than 200 
cal. AHE (2a) 


2b. 


A New Method for Judging the Behaviour of Iron Ores Dur- 
ing Reduction. N. J. KLARDING. Iron & Coal Trades Rev., Vol 
135, Sept. 17, 1937, pp. 437-438. The development and meaning 
of thermodynamic reduction curves are explained. By reducing 
pure Fe oxide intermediate products are formed characterized by a 
definite C pressure and characteristic CO/CO: ratio which can be 
calculated from the equilibrium constant. The phases are described 
in detail by diagrams from which also the formation of the lower 
oxides MgO, CaO, AlsO;, SiO., MnO, can be deduced. Ha (2b) 


Blast furnace Field Tests. [ron & Coal Trades Rev., Vol. 135, 
Sept. 17, 1937, pp. 434-436; Sept. 24, pp. 506-507. Report No 
18, covering investigation of a blast-furnace smelting principally 
Lincolnshire Ores; it describes some newly developed methods for 
measuring temperatures at short intervals across selected horizontal 
planes in a blast-furnace and for taking gas and solid samples 
simultaneously. Temperature and physico-chemical conditions are 
far from being uniform across any 1 selected plane. Above a 
certain horizontal line the sum of CO, and CO was nearly a con- 
stant, and in some planes an expression log CO/CO, was closely 
connected with temperature at those planes. It appeared also that 
the ore in the furnace may be as much as 70% reduced and yet 
retain nearly 30% of its Fe as Fe,O,; instead of FeO. The results 
stress the importance of proper sizing and distribution of the solid 
burden within the furnaces. The conditions in the different parts 
of the furnace are fully treated and the correct design of bells and 
hoppers is discussed. Ha (2b) 


A Study of Blast Furmace Charging. GorDON Fox (Freyn 
Engineering Co.) Iron Steel Engr., Vol. 14, Mar. 1937, pp. 13-23; 
with discussion. Describes materiais-handling equipment designed 
for use in 1000-ton standard blast furnaces used widely in Russia. 
Gives portions of a study of actual charging schedules based on 
this equipment. FPP (2b) 

Blast-furnace Practice in’France. F. Cierr (Soc. Anonyme 
des Hauts-Fourneaux Forges et Aciéries de Denain et d’Anzin a 
Denain) Trans. Am. Inst. Mining Met. Enegrs., Vol. 125, 1937, 
pp. 106-125. See Metals and Alloys, Vol. 8, Dec. 1937, p. MA 
726R/9. (2b) 

Recovery of Blast-furnace Flue Dust from Scrubber Water. 
T. B. CouNSELMAN (Dorr Co., Chicago) Trans. Am. Inst. Mining 
Met. Engrs., Vol. 125, 1937, pp. 126-140. With discussion. See 
Metals and Alloys, Vol. 8, Jan. 1937, p. MA 6R/10. (2b) 


Raw Coal in Blast Furnaces. W.T. ALLAN (Shotts Iron Co., 
Edinburgh) Trans. Am. Inst. Mining Met. Engrs., Vol. 125, 1937, 
pp. 92-105. With discussion. See Metals and Alloys, Vol. 8, 
June 1937, p. MA 340R/7. (2b) 


Ferrous 
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Pouring Properties of Non-ferrous Casting Alloys (Giesseigen- 
schaften von NEM-Gusslegierungen) F. HOHNE. Gjiesserei, Vol. 
24, Nov. 19, 1937, pp. 589-593. Practical. The greater the spe- 
cific heat of a metal, the closer to its melting point can it be 
poured. The interval for heavy metals is about 100-150° C., and 
for light metals between 50 and 80° C. Pouring conditions and 
quality of casting are largely affected by impurities in solid or 
gaseous form. This is particularly the case with red brass and 
bronze alloys; impurities, even below 1%, may make impossible 
successful production of perfect castings. These conditions were 
investigated and curves derived for the filling capacity of Pb-Sb, 
Zn, silumin, Al as function of temperature. Methods of avoid- 
ing excessive gas absorption are: (1) melting under a suitable slag 
cover, (2) prevention of unnecessary overheating of the melt, (3) 
avoiding too long melting times, and (4) melting in an atmos- 
phere as free as possible of harmful gases. A melt can be de- 
gasified by addition of P, by cooling in the furnace slightly below 
the solidification point and then reheating rapidly to pouring tem- 
perature, by cooling to slightly above the solidification point (be- 
tween liquidus and solidus line), or, especially for light metals, by 


stirring the melt with inert gases and by a Cl treatment. Testing 
methods to determine the soundness of castings are discussed 
briefly. 6 references. Ha (3) 


Synthetic Molding Sand (Synthetischer Formsand) H. REIN- 
INGER & H. JENSCH. Giesserei, Vol. 24, Dec. 3, 1937, pp. 617- 
623. Practical review. The chemical composition of natural 
molding sands, SiO; with AlsO; and HO, is never very constant, 
and the grain size varies considerably. Synthetic sands are more 
uniform, and, therefore, more reliable for foundry purposes. 
Preparation, properties and testing are described, and recovery of 
used sands discussed. Ha (3) 


AJAX 
NORTHRUP 
FURNACES 


At UNIVERSITY 
OF KANSAS 


“During the summers of 1936 and 1937 we fused 54 rock samples in our Ajax-Northrup 
Furnace. The samples consisted of mixtures of limestone and shale and limestone and 
quartz. The furnace was customarily operated at 1500 C. The purpose of the fusion was 
to secure molten rock which was poured through a steam jet, and rock wool obtained. 
The results of this research were published in ‘Rock Wool Resources of Kansas,’ State 
Geological Survey of Kansas Mineral Resources Circular 5, 1937, and ‘Rock Wool 
Resources of Kansas, Appendix,’ State Geological Survey of Kansas Mineral Resources 
Circular 8, 1937. 


“The Ajax-Northrup Furnace proved to be quite satisfactory in making this investigation. 
A big advantage in using this furnace was the speed at which the test would be run.” 


AJAX-NORTHRUP MELTING FURNACE CAPACITIES: ONE OUNCE TO EIGHT TONS 
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G. L. CRAIG, SECTION EDITOR 


Internal Stress due to Cooling in Cylindrical Steel Ingots. 


TOKUTARO HIRONE. Bull. Inst. Phys. Chem. Research, Tokyo, 
Vol. 16, Nov. 1937, pp. 1229-1243. Im Japanese. Sci. Papers 
Inst. Phys. Chem. Research, Tokyo, Vol. 33, Nov. 1937, Abstracts 


Supplement, p. 59. In English. A new method is given for the 
calculation of the internal stress in cylindrical steel ingots taking 
into account the temperature difference in each section of the 
material and its elasto-viscosity. By using the derived formulas, 
the internal stress during cooling of a long cylindrical Ni-Cr 
steel ingot, 40 cm. in radius, is calculated. When the steel be- 
comes elastic above Ar:.; point, the internal stress in the central 
portion of the ingot is always in tension, the amount of which is a 
maximum in that portion just before the occurrence of the trans- 
formation. The comparison of the above result with the case in 
which no transformation exists shows that the stress in the inner 
portion of the ingot is greatly increased due to the transformation. 
When the temperature at which steel becomes elastic lies below 
that of the transformation, the internal stress as compared with the 
former is considerably lessened. In this case, the stress generally 
becomes compressive in the inner region of the ingot. EF (3) 
Calculation of Molding Sand Composition. P. BERG & O. 
KOLACHEVA. Liteinoe Delo, Vol. 8, No. 7, 1937, pp. 28-31. In 
Russian. The degree of dehydration of clay component of mold- 
ing sand can be expressed as follows: max —= ———— ++ k where 
l1—a 

Ss is clay content; 4, coefficient of dehydration; k, dust content of 
fresh sand: a, amount of used sand. This was obtained on the 
basis of an extensive mathematical calculation. Checking in pro- 
duction practice indicated that the formula is correct within 0.5%. 
(3) 

Foundry Sand Testing. EArt Woop.iirr (Harry W. Dietert 
Co.) Can. Chem. Met., Vol. 21, Nov. 1937, p. 382. A sand with 
uniform grain-size gives the best venting and the smoothest cast- 
ing finish. Particles 200 mesh or finer are undesirable as they 
lack the colloidal character of clay. Moisture content must be 
correct for the particular sand. Determinations of strength of th: 
molding sand are important. The best control of permeability i: 
through regulation of the fines. Refractoriness is determined by 
measuring the sintering point. WHB (3) 
Dust Control in the Foundry. C. A. SNYDER. Metal Ind. 
N. Y., Vol. 35, July 1937, pp. 349-350. Foundry operations tha‘ 
create a dust hazard include: Sand blasting, tumbling barrels 
grinding wheels, shakeouts, and sand-handling equipment. Type: 
of dust collecting devices are: Centrifugal collectors (not recom 
mended, since efficiency is low); multiple cyclone; wet collectors 
cloth screen arresters; cloth tube or bag collectors; and electrica! 
precipitation. CBJ (3) 
Dimensions in Foundry Products (Zur Frage der Abmasse 
bei Giessereierzeugnissen) O. HENGSTENBERG. Tech. Mitt. Krupp 
Vol. 5, Oct. 1937, pp. 221-225. The causes of differences in 
dimensions of castings, especially in quantity production, are dis 
cussed; a statistical method is described to arrive at dimensions 
of the mold which give a casting that has sufficient but not too 
much material for machining to size. Ha (3) 
A Short Talk on Molding Sand. Harry W. Dietert (Harry 
W. Dietert Co.) Foundry, Vol. 65, Sept. 1937, pp. 31, 82 
Practical discussion of the usefulness of the study of sand charac- 


teristics, moisture permeability, strength, fineness, sintering, 
deformation and high temperature tests. Considers defects caused 
by use of wrong kind of molding sand. VSP (3) 


Patternmaking for Production Molding. S. A. HorTON. 
Foundry Trade J]., Vol. 57, Nov. 18, 1937, pp. 393-396; Nov. 
25, 1937, pp.417-418. Practical. Design of pattern equipment, 
materials used, pattern lay-out and construction, simple types of 
patterns, production patterns, core-box and cores, etc., are dis- 
cussed. Illustrated with several photographs. See also Metals 
and Alloys, Vol. 8, Sept. 1937, p. MA 541L/5. AIK (3) 

A New Moulding and Sand-preparing Method. Mario OLIvo. 
Foundry Trade J]., Vol. 57, Aug. 26, 1937, pp. 159-161 and 166. 


Practical. Fundamental conceptions of molding, drying the 
molds, their transport, sand preparation, etc., are discussed. IIlus- 
trated with a number of sketches and photographs. AIK (3) 


METALS AND ALLOYS 
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3a. Non-Ferrous 


Notes on the Structure and Characteristics of Aluminium 
Alloys. H.C. HALL. Foundry Trade J., Vol. 56, June 24, 1937, 
pp. 523-525; Vol. 57, July 1, 1937, pp. 7-9. If an alloy of Al 
containing only a small amount of metal capable of being retained 
in solid solution be rapidly cooled from a temperature consider- 
ably above its melting point, very large macro crystals are gen- 
erally observed. In Al, crystal-growth may take place easily, 
2 or more cells becoming one by simple annealing; this confirms 
the theory that the boundaries are not in the nature of ultra- 
microscopic oxide films, for in the case of Al such would resist 
solid diffusion. Elements producing stable solid solution tend to 
decrease fluidity. If present beyond the limit of true solubility, 
they then appear to produce a kind of emulsion which may or 
may not increase fluidity. Substances that produce precipitated 
compounds disseminated in the liquid generally increase fluidity; 
if present in considerable quantity they tend to make the alloy 
noticeably sluggish. This may be corrected in some cases, how- 
ever, by increasing the temperature, when floating crystallites may 
be converted into more rounded forms or be partly dissolved; or, 
they may become completely liquid and have no important fric- 
tional influence. Fluidity is much influenced by the presence of 
suspended oxide. The efficiency of flux depends mainly on its 
liability to coagulate such dispersed oxide. The addition of 
traces of alkali metal may modify surface tension, and such addi- 
tions as chlorides or fluorides may be added shortly before casting, 

» increase the fluidity. Opalescent tints on the exposed surfaces 
f runners and risers indicate the presence of dissolved alkali 
netal, and, when these are noted, pinholing is very unlikely to 
e observed in the casting concerned. Paper is illustrated with 
umber of micrographs, diagrams and sketches. The micrograph 
howing idiomorphic crystals of irregular external, but regular 

iternal symmetry is of particular interest. [It is very difficult to 

dge results obtained from the fluidity test given in the paper, 
9¢ the description of the methods used is far from being clear. 
+ may be pointed out that the term ‘Flowing Power’’ recently 
iggested by C. H. Desch probably corresponds most closely to 

e French term coulabilité, i.e. ability of a molten metal to fill 

mold cavity evenly and completely before enough freezing occurs 

offer an obstruction to its further flow. A.I.K.} AIK (3a) 


Notes on the Light Foundry Alloy A.P. 33. J. CAsTEL. 
yundry Trade J., Vol. 57, Sept. 9, 1937, pp. 194-196. Practical. 
\l-Cu alloys containing 4-8% Cu may be improved by heat treat- 
nent. This improvement is conditioned by a structural modif- 
ation which is never complete even by prolonging the treatment 
yr several days. Pacz found that a small addition of Ti added 
nder certain special conditions markedly improved the coarse 
rystalline structure of the Cu bearing light alloys, enabling the 
est use to be made of the heat treatment process, and, at the same 
me, reducing its duration to a matter of only a few hours. Pacz 
btained a tensile strength of 19 tons/in.’ with 4% elongation on a 
and-cast, heat treated test-piece. The problem was to produce 
yn a large scale ingots which would regularly reproduce the 
nechanical properties claimed for the alloy. This problem was 
solved. A.P. 33 contains about 4.5% Cu and 0.25% Ti, the 
balance being Al with the normal impurities (Si and Fe). Among 
the several ways of introducing the Ti, the best and most regular 
results were obtained by using an Al-Cu-Ti master alloy. Principal 
mechanical characteristics of A.P. 33, the influence of Fe and Si, 
melting practice, casting technique, review of certain alloys de- 
rived from A.P. 33, etc., are discussed. AIK (3a) 


Feeding Aluminum Alloy Castings. Method of Eliminating 
Defects. R. PERRET. Metal Ind., London, Vol. 51, Aug. 27, 
1937, pp. 211-213. General. Two common defects in Al alloy 


castings are blowholes and Al-oxide films. These are due mainly’ 


to incorrect feeding of the molds. Blowholes may be eliminated 
with a few precautions, such as: full runners, free pouring, pour- 
ing basin if necessary, avoiding chills in crown, and preventing 
ait from being carried along mechanically by the metal. The oxide 
film may be eliminated by limiting the velocity of the metal enter- 
ing the mold; that is, keep the velocity of the metal below a 
limiting value, above which the oxide film surrounding the metal 
is ruptured, RWB (3a) 


Inverse Segregation in Ring Castings. E. LoNDEN. Metal 
Ind., London, Vol. 50, June 4, 1937, pp. 631-632. Descriptive. 
Pb and Sn segregations were found in thrusts and bearing rings 
for a large 51-in. gun tube boring machine. The alloy used was 
a moderate Pb content bronze (85-86% Cu, 9-9.5 Sn, 5-5.5 Pb). 
The pouring temperature used was 1040° C. To remedy the 
trouble, the casting was produced in a strong, well-dried loom 
mold. Ni aids in securing a regular distribution of the Pb and 
will almost eliminate the trouble. RWB (3a) 
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HEROULT 
Electric 
FURNACES 


New type-1'4. Floor attached 
to shell, tilts with furnace. 





SE them for efficient melting and refining of all kinds 

of ferrous materials by either basic or acid process— 
including alloy, tool and forging steels, iron and steel 
castings. Any capacity from 1 ton to 100 tons; removable 
roof, chute, machine or hand charging. 


AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 


* Offices in the larger cities 
United States Steel Products Co., New York, Export Distributors 
~*~ Columbia Steel Co., San Francisco, Pacific Coast Distributors 





UNITED STATES STEEL 


Zinc-base Die-casting Alloys (Effect of Composition on Struc- 
ture and Properties) H. L. EvANs (National Smelting Co.) Meéal 
Ind., London, Vol. 51, July 30, 1937, pp. 105-109; Aug. 6, 1937, 
pp. 139-142. Historical résumé of the development of these 
alloys. A high degree of castability is obtained with A! additions, 
the grain is greatly refined, and the physical properties are im- 
proved. Cu improves the mechanical properties and Mg in small 
quantities holds down the intercrystalline attack. Pb is the most 
detrimental impurity. In aging the first change is the decom- 
position of the 8 phase, which is accompanied by a shrinkage. 
In the single-phase 8 alloy this amounts to 0.29% by volume; 
with a Zn base die casting containing its full complement of #, 
the shrinkage due to decomposition would be 0.058%, equivalent 
to a decrease in length of only 0.0034 in. on a standard 6 in. 
specimen. No appreciable change in mechanical properties results, 
the transformation being mainly of academic interest and of little 
practical importance. This is followed by a precipitation of Y 
from the a phase, and the Cu-rich € phase. The latter requires 
considerable time but may be accomplished in a few days by use 
of a low temperature anneal. The € precipitation when complete 
is marked by an appreciable growth in volume and considerable 
fall in impact strength. Intercrystalline corrosion in Zn-base 
alloys requires the presence of moisture. Cu retards the attack and 
Mg is added solely for the purpose of combating this trouble. 
The rate of 8 change in any of the alloys apparently does not 
affect either incidence or extent of intercrystalline corrosion. 31 


references. RWB (3a) 


Fluxes in the Aluminum Foundry (Flussmittel in der Alu- 
miniumgiesserei) R. IRMANN. Giesserei, Vol. 24, Nov. 19, 1937, 
pp. 597-601. Practical. Fluxes in Al melting are used for pro- 
tection against oxidation and gas absorption, and for deoxidation 
and degassing before pouring. Fluorides, mixed with Cl and 
NasCO;, are chiefly used. The various types of fluxes and their 
functions and properties are described, and the attack on crucible, 
brickwork and other parts of the melting equipment is discussed. 
A curve shows the effect of a Mg Gilockle Bes on the fluidity of 
Al alloys at different temperatures. Ha (3a) 


Test for Gas in Aluminum (L’Essai a la “Cloche” des Gaz de 
Aluminium) LEON Moreau. Ball. l’Assoc. Tech. Fonderie, 
Vol. 10, Dec. 1936, pp. 446-447. The amount of gas in molten 
Al that will be given off on solidification may be determined quali- 
tatively by freezing a sample under reduced pressure. WHS (3a) 
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3b. Ferrous 


Cc. HB. HMERTY, SECTION. Sa57 08 


Malleable Iron Melting Practice—Retrospective and Prospec- 
tive. H. H. SHEPHERD. Foundry Trade J., Vol. 57, Aug. 12, 
1937, pp. 121-124; Aug. 19, 1937, pp. 143-147; Aug. 26, 1937, 
pp. 162-166. Comprehensive up-to-date review. The following 
figures present an approximate idea of malleable castings output 
per vear: U. S. A. 560.000, Germany 85,000, Great Britain 
60,000, France 50,000 (?) tons. The greatest progress during 
the past 20 yrs. has been in blackheart malleable. The physical 
properties of white-heart malleable vary appreciably with the 
degree of decarburization, and since the decarburization process is 
essentially a function of time. temperature and sectional th‘ckness, 
the standard of uniformity of properties of white heart malleable 
Fe can never be anything approaching that of malleable Fe made 
by the blackheart process. A most important English develop- 
ment has been the introduction, during the past 15 years or so, 
of the modern high-quality irons which can correctly be termed 
“refined” pig irons. There are numerous processes for making 
those, but, as a general rule, the open-hearth and the rotary fur- 
nace methods produce iron with the lowest C and S. Methods 
of melting, the crucible, cupola furnace, balanced-blast cupola, 
cupola blackheart malleable. duplex and triplex melting processes, 
electric furnace and triplexing, Kranz triplex process, air furnace, 
oven-hearth furnace, electric furnace, melting, rocking-arc furnaces, 
oil-fired rotary furnaces, cupola-rotary furnace duplex melting, 
superheating and pouring temperatures, inherent properties of pig- 
irons, silicate-slime theory, machine-cast pig-irons, etc., are dis- 
cussed. According to the author, the initiation of the sil‘cate- 
slime and non-metallic impurities theory represents one of the 
most important developments of recent years in ferrous metallurgi- 
cal science. It is also of importance in non-ferrous metallurgy, 
especially when applied to the modified alloys. such as those of Al. 
These theories are still being investigated. They affect the whole 
metallurgy of foundry melting practice, involving such examples 
as the use of rusty scrap, Si additions to the charge in the form 
of ferro-Si, etc., and metallic additions to ladles of metal. The 
non-metallic inclusions or silicate-slime theory explains, at least, 
some of the so-called “inherent” properties of irons. AIK (3b) 


Equilibrium in the Reaction of Hydrogen with Iron Sulphide 
in Liquid Iron and the Thermodynamics of Desulphurization. 
JOHN CHIPMAN (Amer. Rolling Mill Co.) & TA Li (Univ. Mich.) 
Trans. Am. Soc. Metals, Vol. 25, June 1937, pp. 435-465. Orig- 
inal research. The equilibrium 

FeS (in Fe) +- H: = Fe (liq.) + H:S 
is studied. The free energy change vi the reaction is reported as 
AF° = 20,590 +- 1.57T and the equation for the curve of variation 
of equilibrium constant K’ with temperature as Log K’ = 
—4500/T + 0.095. At 1600° C. K’ = 4.9 X 10°. Precautions 
of the experimental technique are described and data presented 
from which the free energy and equilibrium constant are calculated. 
The free energies of FeS and a number of other sulphides and 
oxides are calculated from the experimental data and data in the 
literature. Thermodynamic treatment of several possible reactions 
for desulphurization of liquid Fe indicate that (1) removal by H: 
is impractical on account of the great quantity of H2 required, (2) 
removal by vacuum would require an impractically high vacuum 
and (3) desulphurization of steel by slag in the open-hearth is 
favored by high free lime and to a less extent by free MnO and 


MgO. SO: in the flame of the open-hearth is completely absorbed 
by liquid Fe. Excess of O. helps to prevent this by formation of 
an FeO film. Excess O2 of the flame tends to desulphurize the 


slag by oxidation of CaS and volatilization as SO:. Metallic Mn 
exerts a desulphurizing effect equivalent to an equilibrium amount 
of MnO in the slag. Mg and Ca have powerful desulphurizing 
action in the absence of O:. 22 references. WLC (4b) 


Electric Pig Iron. Feperico Gio.itt: (Turin, Italy) Metal 
Progress, Vol. 32, Sept. 1937, pp. 268-269. Discussion of the 
development and use of Tysland-Hole arc furnaces for production 
of pig Fe. Air is excluded from the furnace resulting in top 
gases containing about 80% CO and having high thermal value, 
about 275 btu./ft.2 Data are given on the smelting of sintered 
pyrites, Fe 58-62%, SiO: 7-12% and S 0.7-1.5%. 800-900 lb. 
of coke, 2200-2600 kw.-hr. are required per short ton depending 
on the composition of Fe. WLC (4b) 


Malleable Foundry Maintains Close Control of Cores. EDWIN 
BREMER. Foundry, Vol. 65, Sept. 1937, pp. 24-26, 69-70. 
Describes procedure at the Saginaw Malleable Iron Division of 
General Motors Corp. Synthetic sand is based upon core sand. 
Sand is dried in gas kilns. Several different core mixtures are 
used but all contain flour, core oil and water. Control is main- 
tained through hourly testing of every type of core sand mixture 
for moisture and green compressive strength, and baked per- 
meability. Cores are baked in batch-type recuperating ovens. 

VSP (3b) 
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Foundry and Laboratory Characteristics of Cupola Cokes. 


HuGH O'NEILL & J. G. PEARCE. 
July 15, 1937, pp. 46-50; July 22, 1937, pp. 66-72; July 29, 
1937, pp. 87-90. Original research. The work is divided into 3 
sections: (1) Foundry trials using a cupola with a daily melt of 
about 60 tons of a uniform grade of metal; (2) C and § pick-up 
on experimental balanced-blast cupola using known and uniform 
charges, and (3) laboratory tests of a physical, chemical and 
microstructural nature. The following laboratorv tests seem to 
be of a particular interest: Wet oxidation test. The rate of oxi- 
dation of C in the coke by a solution of chromic and phosphoric 
acids is determined. Graphite is oxidized more rapidly than 
“amorphous” C by these reagents, and a high value of COs, as 
reported in the test results, indicate a relatively large amount of 
graphite present. It has been suggested that high graphite is a 
desirable property in metallurgical coke. Shatter test. A high 
shatter index means a high resistance to breakage and frequently 
indicates good thermal properties. Combustibility test. This is 
a measurement of the capacity of the coke to react with air. Reac- 
ivity test. This measures the extent of the reaction of the coke 
with CO. Broadly speaking, the S pick-up of the metal was 
directly proportional to the total and to the combustible S con- 
tents of the fuels. The C pick-up tended to increase with the 
cell-structure openness, the combustibility test rate, and the fixed 
carbon content. The fixed S decreased as the wet oxidation test 
value increased. Cupola metal temperatures were determined to 
within about +0.5%, but the results for the best and worst cokes 
differed only by about 5%. A decrease of cupola metal tempera- 
ture is associated with a decrease in: shatter index, rate of wet 
oxidation, reactivity value and CO:CO, ratio in the combustibility 
test. AIK (3b) 
The Commercial Production of Refined Pig-irons for High- 
duty Castings. G. T. LuNt. Foundry Trade J]., Vol. 57, Aug. 
12, 1937, pp. 117 and 118. Practical. Refined pig irons as pro- 
duced today for commercial purposes can be divided into 4 broad 
classifications: (1) refined malleable. (2) refined cylinder, (3) 
special refined qualities, and (4) refined alloy. Modern methods 
for the commercial production of refined pig irons vary consider- 
ably. The simplest and oldest of the commercial methods is the 
direct use of the cupola, which however is limited in the facilities 
it affords for the treatment of the metal in the molten condition 
These limitations can be alleviated somewhat by the use of a 
receiver. An extension of this method is the use of duple» 
processes in which the initial melting is carried out in the cupola 
and the molten metal collected either in the oil-fired receiver or 
electric furnace or pulverized-fuel furnace. From the point of 
view of facilities for carrying out the many different refining 
operations to meet the large variety of modern specifications 
probably duplex processes are the more satisfactory. By their use 
the molten metal can be superheated to produce refined Fe havin; 

the structural characteristics associated with superheating. 
AIK (3b) 


““Ni-resist” in Great Britain. A. B. Everest. Foundry Trad 
J., Vol. 57, July 8, 1937, pp. 27-29. Up to date review. Th: 
high electrical resistance of ‘‘Ni-resist’’ is perhaps most importan 
when taken in conjunction with its non-magnetic quality for switc! 
gear and other applications in the electrical industries. The coeffi 
cient expansion of ‘‘Ni-resist’’ is approximately 50% greater tha: 
of plain cast Fe. An interesting application of ‘Ni-resist’’ is i: 
piston ring inserts. The similarity in expansion characteristic 
between ‘‘Ni-resist’’ and Al is effective in maintaining a sound an 
complete union between the two AIK (3b) 


Rate of Solidification of Rimming Ingots. JOHN CHIPMAN é 
C. R. FoNDeERSMITH (American Rolling Mill Co.) Metals Tech 
Vol. 4, Oct. 1937, T.P. 812, 7 pp. Trans. Am. Inst. Minin 
Met. Engrs., Vol. 125, 1937, pp. 370-377. With discussion 
Original research. Rate of solidification of rimming steel ingot 
was determined by spilling liquid contents and measuring thick 
ness of solidified wall. Within the grades studied, which wer¢ 
all below 0.10% C, the rate was the same. Thickness solidified 
at various times was: 


Time, min. ...... 1 2 
Thickness, in. .... 0.78 1.1 


Foundry Trade J., Vol. 57, 


3 5 10 15 2n 25 30 
§ 1.44 1.89 2.73 3.36 3.90 4.38 4.81 


JLG (3b) 


Determination of the Fluid Properties of Molten Metals (Bei- 
trag zur Bestimmung von Laufeigenschaften von fiiissigen 
Metallen) W. Rurr. Z. Metallkunde, Vol. 29, July 1937, pp. 
238-241. Experimental. A method is described for determining 
the velocity of metal flow by means of 2 different-length spouts. 
Casting experiments show that a critical metal temperature exists, 
above which solidification is not excessively rapid. This effect 
is more marked with steels than with cast Fe. GD (3b) 


Automatic Control in Open Hearth Furnaces. A. F. Spitz- 
GLASS (Republic Flow Meters Co.) Iron Steel Engr., Vol. 14, Feb. 
1937, pp. 29-42; with discussion. Efficient production and eco- 
nomical fuel production may be achieved without quality impair- 
ment. Open-hearth production factors are discussed and the effect 
of control on them is stressed. FPP (3b) 
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4-WORKING 


4a. Rolling 





oS. SBPSrtEeEIin, SECTION BDI FOR 
Some Problems in the Production of Low Carbon Sheets in 
Non-continuous Mills. M. L. SAMUELS & ALFRED BOYLES 
(Battelle Memorial Inst.) Am. Soc. Metals, Preprint No. 28, 1937, 
pp. 1-17. Observations on rolling sheets for cold forming. Rela- 
tion between rolling strains and the grain size of finished sheets 
is discussed. A high degree of strain produces a very fine-grained 
sheet on box annealing. Relatively low strains result in coarse 
grains. Failures in cold forming are due to a very fine grain 
as well as to coarse grain. A high P content, resulting from 
segregation in the cores of rimmed ingots, increases the stiffness 
of the metal at finishing mill temperatures, and consequently in- 
creases rolling strains. The highly strained condition results 
n an undesirable fineness of grain on annealing. Experiments 
how that a coarse grained sheet bar rolls to coarse grained sheets. 
t is thought that a coarse grained bar is strained less in rolling 
1an one having a fine grain. Stacking bars hot at the mill may 
roduce exaggerated grain growth in the bars, followed by irregu- 
irities in the structure of the finished sheets. HLW (4a) 
Behavior of Rolled-in Tubes in Service (Verhalten Einge- 
valtzter Rohre im Betrieb) A. THUM & W. MILENTZ. Z. Ver. 
leut. Ing., Vol. 81, Dec. 25, 1937, pp. 1491-1494. Descriptive. 
olling-in of tubes in tanks, boilers and vessels has become a 
mple and fully satisfactory method of junction; several processes 
re described. Fatigue strength is, in all cases, much higher than 
perating conditions require, and is, according to the method of 
reparing the surface (filing, sandblasting, etc.), between 9,000 
nd 17,000 lbs./in.*” The thickness of the wall or sheet into which 
he tube is rolled should, however, not be less than 30-40 mm.. 
s the density of the joint might suffer. 10 references. Ha (4a) 
Influence of Roll Pass Design and of the Roll Surface During 
tot Rolling on the Quality of Cold Reduced Strip. Ya. GAt- 
ay & S. LUBCHANSKI. Kach. Stal, No. 9, 1937, pp. 27-32. In 
.ussian. Original investigation showing that worn out passes and 
‘fective billets are conducive to surface defects on finished strip. 
(4a) 

Some Remarks about the Rolling of Metal. A. L. DeLreruw. 
Modern Machine Shop, Vol. 10, Jan. 1938, pp. 90-104. The 
mechanism of rolling, pressures exerted, effect of roll diameter, 


ind power required is discussed at length. Ha (4a) 
4b. Forging & Extruding 

A. W. DEMMLER, SECTION EDITOR 

Improvements in Forging Methods. ADAM M. STEEVER 


(Columbia Tool Steel Co.) Metal Progress, Vol. 32, Oct. 1937, 
pp. 413-418. Large purchasers of drop forgings are demanding 
close tolerances in dimensions. Therefore, forging equipment has 
to be made accurately and efficiently. Forging hammers are made 
more rigid, thus requiring fewer blows. Temperature and atmos- 
phere control in the heating furnaces show marked improvements 
in the forged product. Proper grain flow in the finished forging 
is of vital importance, in order to obtain high physical qualities. 
WLC (4b) 


4c. Cold Working Shearing, 


Punching, Drawing & Stamping 
Lubrication in Wire Drawing. F. C. THompson. Metal 
Ind., London, Vol. 51, Oct. 22, 1937, pp. 409-411. Practical 


review. The necessity for lubrication, properties of different 
kinds, and effect on wire properties are discussed. A greasy lubri- 
cant, although more efficient, is not desirable where the wire is 
subject to further treatment, such as enameling; a bright-surfaced 
wire is preferable. Good results have been obtained with water 
just below the boiling point as a moderately efficient lubricant for 
such wires. RWB + Ha (4c) 


Modern Inspection of Diamonds (Neuzeitliche Hilfsmittel zur 
Drahtwelt, Vol. 30, 
Describes optical instruments for 

EF (4c) 


Priifung von Diamanten) Cart MICHAEL. 
Mar. 13, 1937, pp. 127-129. 
testing diamond dies. 
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4d. Machining 


H. W. GRAHAM, SECTION EDITOR 


Relation of Size of Spheroids in Tool Steel to its Machin- 
ability and to Holding Edge of Cutter. DONALD E. Ropa (Inter- 
national Bus. Mach. Corp.) Am. Soc. Metals, Preprint No. 10, 
1937, pp. 1-10. Research. The quality of a machined surface 
depends, among other things, on the ability of the cutter to hold 
its cutting edge. A small difference in the size of the carbide 
particles in a tool steel makes a great deal of difference in frac- 
turing the cutting edges of cutters. Difficult-machining steel was 
found to have larger spheroidized cementite particles than easy- 
machining tool steel, but the large spheroids can be broken down 
by annealing at 1250° F. for 3 hrs. and furnace-cooling. Large 
Fe carbide particles, or a large group of small particles, will 
fracture the cutting edge of a tool. The microhardness of 
cementite has been determined as 5600, while the hardest carbur- 
ized steel surface is only 3000. The carbide spheroids are very 
hard to displace. The large spheroids had a very narrow cut 
compared to the width of the cut in the rest of the steel, using 
a Bierbaum microcharacter. The steel machined was an oil- 
hardening die steel with approximately 0.90 C, 1.55 Mn, and 
0.30% Mo. The cutters were made of a German high speed 
steel. WLC (4d) 

Drilling Stainless Steel. Machinery, London, Vol. 50, Sept. 2, 
1937, p. 699. Practical. The drill must not be allowed to rub 
without cutting. The life per grind is increased by shortening the 


length of the drill. JZB (4d) 


QaCf BERWICK 
Three- 


Electrode 


ELECTRIC 
RIVET 
HEATER 


Saves 50 to 70% 
in Heating Cost 








No. 3, for heating 
rivets %, 34, Ye and 
1” diameter, from | 
to 734” long or longer if desired. 

No. 4, for heating rivets from 34 to 134” in diame- 
ter, from 1 to 9” long, or 12” long, if desired. 
Over 3,500 of our Heaters are in use—free trial, if 
desired, to prove economy and satisfaction. 


, 


Send your inquiry to 


AMERICAN CAR AND FOUNDRY COMPANY 


30 Church Street New York, N. Y. 


CHICAGO DETROIT ST. LOUIS 
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Heat-treatment of Large Nickel-chromium Steel Castings. J]. 
OBREBSKI. Foundry Trade J., Vol. 57, Sept. 2, 1937, pp. 173, 
174. Original research. Every heat-treatment of Ni-Cr steel cast- 
ings should be preceded by normalizing. Best results will be 
obtained at 900°-950° C., although heating up to 1000° C. is not 
harmful. Duration of heating depends on the thickness of the 
casting. Cooling can take place in the furnace, and the casting 
heat treated when it has cooled to 400° C., 7.e. complete furnace- 
cooling is unnecessary. The steel studied contained C, 0.30; Ni, 
3.52; Cr, 0.89; Mn, 0.70; Si, 0.34; S, 0.02 and P, 0.015%. If 
a casting be quenched by water-spraying, slow-cooling down to 
600° C. may be used. Between 600° and 400° C. it is neces- 
sary to cool rapidly, after which cooling can be slowed down; 
considerable hardness after quenching will then be obtained, as 
well as a sorbitic structure without a ferrite network. If it is 
considered that quenching by immersion or even by water-spray- 
ing is impossible or dangerous, the standard treatment, /.e., quench- 
ing and tempering, can be replaced by this new method, which 
consists in heating the casting up to 850° C., cooling it at any 
speed down to 550° C., holding at this temperature for 3 hes., 
reheating afresh to 650°-680° C. for 1 hr., and then, after having 
removed the casting from the furnace, cooling as quickly as pos- 


sible down to 300° C. AIK (5) 


Notes on Hardening. J. C. 
Treatment ]., Vol. 2, Dec. 


CHASTON. 
86-90. 


Wild-Barfeld Heat 
Practical review. 


FPP (5) 


1937, pp 





Complete Industrial Pyrometer 


Installation only $6Q00 


























Vibration Proof Critically Damped 
Powerful Cobalt Magnet - Aircraft Precision 


This complete pyrometer installation includes 
ua pyrometer with a six-inch scale, lead wire, 
thermocouple, and protecting tube. Approved 
by Army and Navy for aircraft, this pyrometer 
offers guaranteed accuracy and ruggedness for 
industrial pyrometer service. 


Write for Bulletin 8-5 


THE LEWIS ENGINEERING COMPANY 
NAUGATUCK, CONN. 


Pioneers in the Manufacture of Aviation Instruments 
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O.E HARDER, SECTION EDITOR 


Control Systems for Soaking Pits. A. E. KroGH (Brown Inst. 
Co.) Iron Steel Engr., Vol. 14, Sept. 1937, pp. 24-25. Survey. 
Complete soaking-pit control includes control of pit pressure or 
draft, atmosphere (fuel/air ratio), temperature, reversal periods 
for regenerative pits, fuel limit, and shut-off of fuel and air when 
pit is opened. FPP (5) 


Annealing and Hardening of Steel (Ueber das Gliihen und 
Harten von Stahl) Kocu. Oberflachentech., Vol. 14, Dec. 7, 
1937, pp. 237-239; Dec. 21, 1937, pp. 247-249. General discus- 
sion of the function of annealing and the metallurgical changes in 
hardening to aid the designing engineer in selecting the correct 
material and correct heat treatment for a given purpose. Case- 
hardening, cementation, and procedures to be applied to different 
kinds of steel, as well as defects, and testing methods are explained 
at some length. Ha (5) 


Design and Operation of Equipment for the Generation of 
Controlled Atmospheres for Annealing-hardening. WM. O. 
OwEN (Surface Combustion Corp.) Ind. Heating, Vol. 4, July 
1937, pp. 558-560; Dec. 1937, pp. 1074-1076. Practical. Ha (5) 


Heat Treatment of Special Tool Steels (Die Warmbehand- 
lung von Werkzeug-Edelstahlen) KuRT GEBHARD (Krupp 
Works) Tech. Zentralbl. prakt. Metallbearbeit., Vol. 47, June 1937, 
pp. 467-472. Microscopic and macroscopic evidence of faulty 
heat treatments. EF (5) 
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drying gases for controlled atmospheres. If you 


need dry air or gases for any purpose, investigate 
the LECTRODRYER. 
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Sa. Annealing 


Thermal Treatment of Rods and Bolts. L.S. Coocu (Buffalo 
Bolt Co.) Wire & Wire Prod., Vol. 12, Dec. 1937, pp. 763-765. 
To produce a highly uniform material for the manufacture of bolts, 
close control of temperatures of soaking and cooling in the sphe- 
roidizing furnaces, uniform distribution of heat and uniform 
structure are required. Spheroidized wire increases the life of the 
tools in the heading operations. Means for achieving these ends 
are briefly discussed. Ha (5a) 


Sb. Hardening, Quenching 
& Drawing 


Effect of Tempering Quenched Hypereutectoid Steels on the 
Physical Properties and Microstructure. CHARLES R. AUSTIN 
x B. S. Norris (Pa. State College) Am. Soc. Metals, Preprint 
No. 2, 1937, pp. 1-61. Critical review of the literature dealing 
with the reactions in tempering hypereutectoid C steel. Steeis of 
).97-1.12% C, 4 made in O.H., 2 in arc and 1 in the induction 
furnace, were studied, using electrical resistance, magnetization- 
oercive force, Rockwell hardness and microstructure to follow the 
hanges in tempering. Quenching in cold water from 1830° F. 
preceded tempering. Coercive force seems to provide a quantita- 
tive method of following the progress of spheroidization. Resist- 
ince is effected by spheroidization, but is less sensitive. Hardness 
f tempered steels is influenced by factors that affect coercive force 
na similar way. The effect of the time of tempering on coercive 
ce and electrical resistance is an exponential function, with the 
te of change increasing with increasing temperature. Graphitiza- 
Nn appears to proceed more rapidly at 650° C. than at tempera- 
res nearer the critical point. Steels showing a large amount of 
.etallic Al in their analysis seem to graphitize more readily. 
ustenite grain size of the steels appears to affect the results of 
mpering by controlling the nature of the quenched structure, and 
rough that the tempered product. 36 references. WLC (5b) 
The Mechanism and Application of the Shorter Process. A 
SHORTER. Mech. World Eng. Record, Vol. 102, Sept. 24, 1937, 
309-310, 313. Descriptive. “The Shorter process consists in 

e use of machines giving precision control of the oxy-acetylene 
irner and of the quenching medium mechanically guided along 
.e path or area to be treated in definite relation to the burner and 
ith the same mechanical precision.’”’ Micros explain the structural 
anges of C-steel on various thermal treatments. The application 
the “Shorter process’’ to cast Fe, C steel (beginning at .3% C), 

id alloy steel is considered. Claims that ‘‘no irregular stresses’ 
cur by “Shorter process treatment.” [We have no doubt, how- 
er, that regular stresses will occur as known from methods of 
rface hardening by the blow pipe described by a number of 
thors. —E.F. ] EF (5b) 
Differential Hardening by Induction. M. A. TRAN (Park 
)rop Forge Co.) & W. E. BENNINGHOFF (Ohio Crankshaft Co.) 
rans. Amer. Soc. Metals, Vol. 25, Sept. 1937, pp. 935-952. 
escribes the adaptation of inductive heating to hardening. The 
se of inductive heating makes possible a heating cycle of only a 
ew seconds, and produces surface hardness at localized points, if 
lesired. Accurate control of structure, depth, and surface location 
{ the hardness is possible. The application described applies to 
utomotive crankshafts, and suggested changes in production pro- 
edure therefore are made. WLC (5b) 
Surface Hardening by the Oxygen-illuminating Gas Flame 
(Oberflachenhartung mit der Leuchtgas-sauerstoff-Flamme) H. 
W. GrONEGRESS. Tech. Zentralbl. prakt. Metallbearbeit., Vol. 47, 
Nov. 1937, pp. 815-822. Original. A new method using city 
gas in lieu of acetylene and applied to surface hardening of steel is 
lescribed. Results obtained in the shop are discussed and graph- 
ically presented. A detailed economy sheet of acetylene vs. city 
gas hardening is given, and speaks in favor of the latter. EF (5b) 


Sc. Aging 


Age-hardening of Aluminum Alloys, III—Double Aging 
Peaks. WILLIAM L. FINK & DANA W. SmiTH (Aluminum Re- 
search Labs.) Metals Tech., Vol. 4, Dec. 1937, T. P. 865, 11 pp. 
Original research. High-purity Al-Cu alloys with 4 and 5.17% 
Cu were prepared by casting and rolling to sheet. Specimens were 
quenched in different media to give more and less drastic quench- 
ing. They were then aged at different temperatures, examined 
microscopically, and their mechanical properties determined. After 
quenches that gave double peaks on aging, precipitation on slip 
planes could be observed, but not on less drastically quenched 
samples that did not give double peaks. The results are inter- 
preted as giving additional proof that aging results solely from 
Precipitation hardening. JLG (5c) 
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MODERN ELECTRIC 
HiGH SPEED FURNACES 


with 


Complete Atmospheric Control 








Model HB-20 Furnace with “AMERICAN” Atmospheric Control, 
Dehydrating System, and Foot Treadle. Chamber 12” x 18” x 8” 


When the United States Navy buys 


high speed electric furnaces they buy 
“AMERICAN” 


BECAUSE 


“AMERICANS” have :— 
the one Atmospheric Control that has 
been definitely proved— 


Uniform temperature distribution 
without dark corners or cold hearths— 


An unmatched record of success at 
leading industrial plants— 


Exceptionally low operating cost. 


BUY “AMERICAN” 


Ask for Bulletin 25 Today. 


American Electric Furnace Co. 


29 Von Hillern Street, Boston, Mass. 


All Types Industrial Furnaces 
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Se. Carburizing 


A Hardenability Test for Carburizing Steel. W. E. Jominy 
& A. L. BoEGEHOLD (General Motors Corp.) Am. Soc. Metals, 
Preprint No. 21, 1937, pp. 1-27. Describes a test for harden- 
ability of carburized steel and reports the results obtained on 13 
SAE steels. A specimen 1 in. in dia. and 3 in. long is carburized 
8 hr. at 1700° F., removed from the box, hung in a quenching 
fixture, and quenched from the bottom end only by a water spray. 
The bottom of the specimen is cupped so that only that surface 
is quenched. The distance from the water cooled surface at 
which a hardness of at least 600 Brinell is maintained was deter- 
mined. The rate of cooling at various points along the side of 
such a specimen was also observed. The rate of cooling at 
1000° F. necessary to produce 600 Brinell is reported, as well as 
the distance in which this hardness is obtained. The test gives 
a direct method of determining the hardenability, the quenching 
rate necessary to produce a given hardness, for carburized steel. 


WLC (Se) 


Notes on Continuous Gas Carburizing. R. J. CowAN (Surface 
Combustion Corp.) Trans. Amer. Soc. Metals, Vol. 25, Sept. 1937, 
pp. 843-862. Summary of condition appropriate to gas carburiz- 
ing. Gas flow is important, and should be carefully regulated for 
each installation. Thorough drying of carburizing gases is un- 
necessary. New Ni-Cr alloy trays have an effect that must be 
taken into consideration until they have become carburized. Alloy 
in muffles is of little effect. The presence of mill scale upon work 
accelerates carburizing. WLC (Se) 


Symposium on Carburizing. J. C. WARNER (Carnegie Inst. 
Technology) Ind. Heating, Vol. 4, Nov. 1937, pp. 961-964; Dec. 
1937, pp. 1069-1072. An extended abstract and discussion of 
papers presented at the 1937 A.S.M. meeting. Ha (Se) 


Sf. Nitriding 


Further Experiments on the Nitrogen-hardening of High 
chromium and Austenitic Steels. B. JoNEs (University College 
Cardiff) Iron Steel Inst., London, Sept. 1937, Advance Copy No. 8 
17 pp. Original research. Good results were obtained by nitrid 
ing high-Cr and austenitic steels after treatment of the surface b 
Cu plating or with phosphate reagent. High-Cr steels are rapid! 
attacked by the phosphate, and the time of treatment must b 
carefully regulated. Nitriding of high-Cr and austenitic steels < 
temperatures above 550° C. results in a marked decrease in harder 
ing. When the Ni content of austenitic steels is raised, as in tl 
heat-resisting steels, a nitriding temperature of 600° C. is satisfa 
tory. Higher temperatures are deleterious for all steels. The co: 
stitution of nitrided layers of the various steels was studied by X-r: 
diffraction. The surface consists of nitrides of Fe and alloying el: 
ments. The maximum hardening effect is found below the surfac: 
and is associated with extraordinarily diffused spectra of the allo: 
indicating great distortion of the lattice. Ni does not form a sep: 
rate alloy, but it is probable that it dissolves in the lattice of nitride 
of Fe and Cr by replacing atoms. Ni, therefore, does not cau 
nitride hardening, which is due, in the steels examined, to the pre 
ence of finely dispersed nitrides containing Cr of an almost amo: 
phous size. 17 references. JLG (Sf) 


The Mechanism of Nitride-hardening. M. S. FISHER & Z. 
SHAW. Iron Steel Inst., London, Sept. 1937, Advance Copy No. 3 
22 pp. Original research. Two nitriding steels were nitrided 
under various conditions, and the microstructure and hardness of 
the case investigated. From the results, the following conclusions 
were drawn: A normally nitrided steel is coated with a ‘nitride’ 
layer (Y’ and €) about 0.03 mm. thick, below which is a duplex 
zone consisting of y’ and ferrite, the proportion of the former 
decreasing from the surface inward. In pure NH; the nitride layer 
forms in a few minutes at 500° C. It is brittle and spalls when 
severely stressed. The Y’-a aggregate is much less brittle. The 
generally accepted explanation of the hardness of nitrided steel 
(dispersion of alloy nitrides in a Fe) accounts for the main part 
of the hardening (up to about 850 Vickers), but Fe nitride hard- 
ened by dispersed alloy nitrides is responsible for the intense 
hardness close to the surface. Once the nitride layer has been 
formed, the NH; can be diluted with about 10 times its volume 
of H: without affecting the efficiency of the process. Hardness of 
the case is not materially affected by rapid cooling or by aging 
at room temperature. -Prolonged annealing of a nitrided steel in 
N: eliminates the visible nitride, and reduces the surface hardness 
to about 850. Similar effects are produced more rapidly by 
annealing in H». ‘Hardness below the surface is raised and case 
depth is increased by annealing. JLG (5f) 
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MISCO “Centricast” 


(CENTRIFUGALLY CAST) 


FURNACE CONVEYOR ROLLS 


No mechanical joints are used in the manufacture 





of Misco “Centricast” rolls. The end castings 
(trunnions) are flash welded to the centrifugally 
cast tube. This construction was originated by 
Misco and more than 1200 of these rolls are now 
in service at temperatures up to 2050°F. Misco 
“Centricast’” furnace conveyor rolls are sound 


and of uniformly fine grain structure. They 





combine light weight with rugged strength, low 


Misco “‘Centricast’”’ shafts for sheet normalising furnace 


ost with long life. 


OTHER 
MISCO 


‘**Centricast”’ 


PRODUCTS 


Carburizing and 
annealing boxes, 
Retorts, Pipe, 
Tubing, Sleeves, 
Bushings, Liners, 
Rolls. 





* Trade Name 
. . Registered 
Misco “‘Centricast” furnace conveyor rolls are ' 
precision made to meet the exacting requirements 


of modern heat treating furnaces Misco “‘Centricast’’ conveyor rolls for use at normal or high temperature 








Misco “Centricast’” furnace conveyor rolls turned and ground 


YOUR INQUIRIES ARE INVITED 


MICHIGAN STEEL CASTING COMPANY 


One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings 


1981 GUOIN STREET, DETROIT, MICHIGAN 





Heat and Corrosion Resistant Alloys 


A dependable source of supply for Furnace parts, Chain, Roller rails, Furnace conveyor rolls, 


Trays, Carburizing and annealing boxes, Retorts, Lead and cyanide pots, Dipping baskets. 
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TORIES AND FUELS 





Scrap Grinding Wheels Used as Foundry Refractories. W. 
H. SALMON. Foundry Trade J., Vol. 57, Dec. 2, 1937, pp. 427- 


128. Practical. There are 3 classes of abrasive scrap available: 
(1) abrasive wheels bonded with organic mixtures (rubber, 
Bakelite or resinoid compounds), (2) silicate or clay-bonded 
wheels, and (3) the mixture of abrasive and metal dust collected 
from dust catchers. The abrasive grits used in the manufacture 


of grinding wheels fall into 2 classes: Si-carbide wheels and 
emery or high-alumina wheels. From the foundry point of view, 
the Si carbide, or carburundum scrap, is more interesting because 
of the high thermal conductivity compared with sand, which allows 
it to be used to make moldable chills for heavy sections. Cast Fe 
is 50 times, Si carbide 11 times, and alumina or emery 4 times 
as conductive (thermally) as silica brick. Some further applica- 
tions of discarded abrasive materials are: wearing faces of Fe 
castings impregnated with Si carbide, coatings for rods for weld- 
ing cast Fe, rammed furnace linings, mold dressings to replace 
silica flour, shank linings, etc. AIK (6) 
Direct Electric Resistance Heating of Steel for Forging, Upset- 
ting, etc. F. P. Peters (Staff) Metals and Alloys, Vol. 8, Oct. 
1937, pp. 281-287. Descriptive, with discussion of operating 
economies and improved quality obtainable by passing electric 
current directly through steel to be heated for forging, etc. 13 
references WLC (6) 
Atmosphere from Hot Charcoal for Annea'ing Copper. H. 
D. HoLier (Westinghouse Elec. & Mfg. Co.) Metals and Alloys, 
Vol. 8, June 1937, pp. 181-182. Describes a furnace for experi- 
mental production of CO.-CO-N, gas for annealing atmosphere. 


WLC (6) 
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Use J-M Hellite, an air- 
setting, ready-mixed cement 
for bonding brick joints and 
washcoating refractory 
walls! Easily worked, it has 
high adherence .. . mini- 
mum shrinkage. Will not 
**bloat’’ on rapid heating. In 
short, it is the ideal cement 
for all service conditions up 
to 3000° F. 


For complete data on 
Hellite and all other J-M 
Refractory Cements, ask for 
our engineering brochure 
DS-700. Johns-Manville, 22 
E. 40th St., New York City. 








M. H. MAWHINNEY, SECTION EDITO®? 

Recent Steel Plant Experience with Metal Encased Basic Brick. 
H. S. ROBERTSON (Harbison-Walker Refractories Co.) Steel, Vol 
101, Oct. 11, 1937, pp. 99-100, 102. Bricks consist of a magnesite- 
chrome combination with improved spalling resistance and low 
shrinkage, and enclosed on 2 or 3 sides with a jacket of mild 
steel. They are laid so that the furnace wall is completely bonded 
with the steel jackets between adjacent brick. They are finding 
wide application in open-hearth furnaces in bulkheads, for back, 
front, and bridge walls, and division walls of uptakes. They are 
also being used increasingly in electric-furnace side walls, from 
slag line to roof. Discusses service experience of several plants 
with these bricks. MS (6) 

Generation of High Temperatures (Erzeugung hoher Tem- 
peraturen) E. Lax & M. SCHON. Chem. App., Vol. 24, Oct. 1937, 
pp. 361-363; Dec. 1937, pp. 393-395. Up-to-date review. Heat 
conductivities of gases and the melting points of high melting 
elements and compounds are tabulated. Describes the influence 
of physical properties on the conversion of different forms of 
energy. The influence of gas-atmosphere, and of insulation, on 
the relation between power consumption and temperature of 
tubular resistance furnaces, the temperatures attained in the electric 
arc, and the principles governing the combustion of gases and 
elements are discussed. HR (6) 

Annealing and Heat-treating Furnaces with Air Circulation 
(Gliih- und Vergiitengséfen mit Luftumwalzung) Rws5s-Berichte 
Vol. 6, No. 1, 1937, pp. 6-7. Description of electrically heate: 
shaft and trough furnaces built especially for light metals. 


HR (6) 








VITREOSIL 


( Vitreous Silica ) 


MUFFLES 


SOS Ue 








For metal treatment in controlled atmospheres. 


Circular, oval or rectangular 
in long or short sections. 


Indifferent to chemical action. 
Low permeability to gases. 
Useful up to 1800-2000°F. 
Withstand thermal shock. 


Your inquiries will be welcomed. 


THE THERMAL SYNDICATE, LTD. 


12 East 46th Street 
New York, N. Y. 
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FOR MELTING METALS | 


In many types of furnaces for melt- 
ing ferrous and non-ferrous metals, 
Norton Alundum (fused alumina), 
Crystolon (silicon carbide) and fused 
magnesia cements and bonded shapes 
are widely used—in different mixtures 
to meet different conditions. Their 
special features are: resistance to high 
temperatures, chemical resistance, and 
low permeabilities to molten metals 
and oxides. 





FOR HEAT TREATING METALS 


Crystolon Refractories (silicon car- 
bide) are widely used in heat treat- 
ing furnaces of many different types. 
They are popular because of these 
features: resistance to high tempera- 
tures, great strength, high heat trans- 
fer, resistance to spalling, resistance 
to abrasion, long life, low fuel cost. 


FOR ENAMELING METALS 


For enameling cast iron or steel in 
Ferro box type or continuous fur- 
naces Alundum Refractories have 
been standard for many years — 
standard because of these important 
characteristics: resistance to high 
temperatures, great strength, high 
heat transfer, chemical stability, long : 
life, low fuel cost. i ke | 


NORTON COMPANY, WORCESTER, MASS. 


NORTON REFRACTORIES x 
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lower maintenance costs. 


All P. B. Sillimanite 
made by the Chas. Tay- 
lor Sons Company bears 
this trade-mark—your 
guarantee of satisfac- 
tion. 





MORE HOLD FROM YOUR FURNACE 


AND MORE FOR YOUR POCKETS, TOO, 
with P.B. SILLIMANITE! 


In the gold-producing areas of the United States and Canada, P. B. Sillimanite is a vital factor 
in producing quality refined bullion to reduce high insurance and transportation charges. 
P. B. Sillimanite rammed linings for these furnaces have proved the following: 


1. Marked increase in bullion fineness and purity. 
Longer life than other linings used. 
3. Practically no penetration of metal into P. B. Sillimanite linings; other linings have 


Shorter heating up and refining time. 
Lower oil consumption. 


For many other types of metal melting, including brass and iron, a lining of P. B. Sillimanite 
super-refractory products will put “gold’’ in your pockets through increased production and 
Write today for our Bulletin No. 303 or ask our representative. 


THE CHAS. TAYLOR SONS COMPANY 


Manufacturers of P. B. Sillimanite and Fire Clay Refractories 


CINCINNATI, OHIO 








The Properties of Magnesite and Chrome-magnesite Bricks. 
J. H. Cuesters & L. Lez. Trans. Ceram. Soc., Vol. 36, July 1937, 
pp. 294-310. The trend towards the all-basic furnace directs at- 
tention to the properties necessary in open-hearth roof bricks, 
where few magnesite or chrome-magnesite bricks have given good 
results. High spalling resistance and refractoriness-under-load, and 
the absence of after-shrinkage are essential. 2 bricks were found 
to fulfill these conditions, both being essentially composed of 
chrome-magnesite in the ratio of 75:25 (with the latter in the fine 
section) and a forsterite bond. GTM (6) 

Simple Furnace for Heating Drill Steel. Eng. Mining ]., Vol. 
138, Nov. 1937, p. 35. A sketch shows the design of a rock drill 
furnace that will produce an even temperature at the face of the 
bit. 36 biis may be heated simultaneously with economy in fuel, 
air and maintenance charges. The furnace is built with inter- 
changeable firebricks domed inside to concentrate the heat of the 
flame at the face of the bit and a regulatory valve maintains an 
even pressure of oil and air. WHB (6) 


Drill Making at Ford’s Village Unit. J. B. NEALEY (Am. 
Gas Assoc.) Irom Age, Vol. 140, Nov. 4, 1937, pp. 46-48. 
Describes the manufacture of twist drills, 4 to 4% in. in 1/64 
sizes in a small parts plant in a rural section of Michigan. Steel 
used is high speed 18-4-1. Special reference made to gas fired 
furnaces for continuous hardening of the drills. Furnace is a 
full muffle type, 4 ft. in all dimensions. VSP (6) 


Temperature Regulation of Industrial Electric Furnaces (Die 
Temperaturregelung Elektrischer Industrieéfen) L. MOENNICH. 
Elektrowdrme, Vol. 7, Nov. 1937, pp. 233-242. Comprehensive 
review and description of the various systems and instruments in 
use. See also Metals and Alloys, Vol. 8, Jan. 1937, p. MA 
14R/4. Ha (6) 


Methods for Studying and Controlling Refractory Products 
(Méthodes d’Etude et de Contréle des Produits Réfractaires) M. 
BonNoT. Usine, Vol. 46, Sept. 23, 1937, p. 35. Describes briefly 
the apparatus used and principles involved for determining the 
physical and mechanical properties of refractories. Ha (6) 


Barium Aluminium Silicates as Refractories and their Use for 
Different Technical F. SINGER. Trans. Ceram. Soc., 
Vol. 35, Sept. 1936, pp. 389-396. The author discusses the tech- 
nology of Ba-Al silicates and their use as refractories. GTM (6) 

Furnaces with Controlled Atmospheres Used for Forging Fine 
Steels. A.M. STEEVER (Columbia Tool Steel Co.) Ind. Heating, 
Vol. 4, Nov. 1937, pp. 976-979. General review. Ha (6) 
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Practical Service Testing of Refractories for Alloy Steel Melt 
ing. Epwarp E. CALLINAN & GILBERT SOLER (Timken Rolle: 
Bearing Co.) Bull. Am. Ceram. Soc., Vol. 16, Aug. 1937, pp. 329 
334. Review. The utilization of service and laboratory test dat 
on refractories for alloy steel melting is discussed. Method: 
of conducting service tests and the most desirable location of vari 
ous refractories in open-hearth furnaces, electric steel-melting fur 
naces, and pouring pit are discussed in some detail. CRA (6 

New Types of Refractories for Open Hearths. FrpEric: 
GiouitT1. Metal Progress, Vol. 32, Oct. 1937, pp. 384, 402 
European manufactured “black dimas’’ bricks give good results 
Composition: 1.2-2.0% CaO, 1-2% ferrous slag, and 1.25-1.60% 
charcoal or coke as a reducing agent. ‘“‘Agata’’ brick of Northern 
Spain is reliable, the chemical composition being similar to agate 
Magnesite and Cr-magnesite bricks are used widely for hearth bot 
toms. WLC (6) 

Open-hearth Practice in a Steel Castings Plant. JoHN W 
PorTER (Am. Steel Foundries) Irom Age, Vol. 140, Nov. 25 
1937, pp. 39-42, 92; Foundry, Vol. 65, Nov. 1937, pp. 29-30, 
86, 90. Considers advances made in open-hearth furnace design 
and operation, and gives details of current basic open-hearth 
steel refining at Granite City works of American Steel Foundries. 

VSP (6) 

Low Frequency Induction Melting Furnaces (Niederfrequenz- 
Induktionsschmelzéfen) Russ-Berichte, Vol. 6, No. 1, 1937, pp. 
2-3. Descriptive. Low Frequency Induction Melting Furnaces 
( Niederfrequenz-Induktionsschmelzéfen fiir | Schwermetalle, 
Leichtmetalle und Eisen) [bid., No. 2, 1937, 12 pp. Design and 
special properties of a series of furnaces and operating experi- 
ences are covered. HR (6) 

Electrical Resistance Furnaces for Heat Treatment on Mass 
Production Scale (Der elektrische Widerstandsofen zur Warm- 
behandlung von Massengiitern) G. Simon. Tech. Zentralbl. 
prakt. Metallbearbeit., Vol. 47, Dec. 1937, pp. 887-892. Illus- 
trates and fully describes modern German designs of electrical 
furnaces for a variety of metallurgical applications. EF (6) 

Continuous Electric Annealing Furnace for Malleable Castings. 
Engineering, Vol. 144, Aug. 20, 1937, p. 218. Descriptive. The 
furnace is of the roller-hearth type made by the Electric Furnace 
Co., Salem, O. Gives photographs. LFM (6) 

Refractories Testing—A Symposium. JOHN D. SULLIVAN 
(Battelle Mem. Inst.) Metals and Alloys, Vol. 8, Oct. 1937, pp. 
297-302. Extended abstract. Describes test methods applied to 
refractories. WLC (6) 
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DAVID, SECTION EDITOR 


Spot Welding Characteristics of Some Copper Base Alloys. 
). K. CRAMPTON & J. J. VREELAND (Chase Brass & Copper Co.) 
Welding J., N. Y., Vol. 16, Oct. 1937, supplement pp. 8-18. 
Well-detailed research data on effect of no. of cycles, electrode 
ressure, Kva input as related to strength of weld for a variety of 
non-ferrous sheet. A new test is discussed in which the strength 
f the weld is put on a quantitative basis by measurement of 
que required to cause failure by twisting of strips welded at 
ght angles to each other. A simplified pillow for bursting 
sts under hydrostatic pressure is described and illustrated for 
termining strength of spot welds. Tabulated data include 
funtz metal, common high brass, cartridge brass, low brass, red 
ass, Mn red brass, Al brass, Si brass, Si bronze, P bronze, Ni-Al 
onze (work hardening type), Ni-Al bronze (pptn. hardening 
ec). Surface resistance measurements are tabulated for the 
ve alloys for various pressures of the electrode. A review of 
» microstructure of the welded spot and environment is made 
h reference to the photomicrographs shown in text. The 
cinct summary of the behavior of the alloys in spot welding 
of considerable importance for a review of metallurgical short- 
nings and development possibilities. Easily welded alloys are 
untz metal, common high brass, Mn red brass, Al brass, Si 
ass, Si bronze (best alloy for welding), P bronze (second 
st), Ni Al bronze (both hardening types). Cartridge brass, 
w brass and red brass are difficult to weld. WB (7b) 


Determination of the Most Favorable Fusion Conditions and 
aterial Properties in Acetylene Welding of High-carbon 
rought Steels (Ermittlung der giinstigsten Schmelzverhdaltnisse 
d Giiteeigenschaften bei der Azetylenschweissung héherge- 
hiter Fluss-Stahle) E. SrursBerc. Autogene Metallbearbeit., 
1. 30, Nov. 1, 1937, pp. 353-361; Nov. 15, 1937, pp. 369-380. 
ginal research. The role of C in welding unalloyed 0.25- 
1% C steels was investigated; weldability decreases with rising 
Analytical measurements showed that an actually neutral flame 
ustment is a function of the C and eventually of other ele- 
nts in the Fe. The agitation in the fused metal is caused by 
velopment of H and by reactions between carbide and oxide. 
n and Si cause local slag accumulations. Tensile strengths 
ald be obtained in the weld, with 10% excess of acetylene, 
hich were far superior to that of the base material. The best 
<ural elongation occurred at a ratio of oxygen to C:H: of 0.95- 
05; the best notch-toughness with slightly oxidizing flame, 
tio 1.0-1.1. The superiority of retrogressive welding was again 
‘tablished. If alloyed welding rods are used Cr-Ni gave best 
results. As unalloyed mild steels are very sensitive to overheating 
is recommended to refine the grain in the weld by subsequent 
treatment with the torch. Steels with up to 0.35% C can be 
welded very well with the oxy-acetylene flame. 31 references. 


Ha (7b) 


_ Welded Gears and Their Place in Heavy Machinery. E. C. 
SRECKELBAUM (Harnischfeger Corp.) Welding Engr., Vol. 22, 
Oct. 1937, pp. 23-26. Descriptive article showing advantage of 
composite construction in producing gears such as high C or low 
alloy, hardenable gear rim welded to web disk or spokes of tough, 
ductile steel plate. The latter may also be provided by casting 
where the hub is complicated by clutch requirements, the casting 
being welded to gear rim. Savings of 30 to 50% are reported 
for the welded job over cost of former cast or forged gears. The 
weld design is considered more versatile in providing for max. 
strength in gears with side thrust by means of single web hollow 
box type rib or double web construction. The use of flame harden- 
ing for gear teeth is considered to enable still greater advantages 
to be obtained from the weld construction. WB (7b) 


Organizing the Shop for Production Welding. E. C. BRECK- 
ELBAUM (Harnischfeger Corp.) Welding Engr., Vol. 22, Aug. 
1937, pp. 24-25. Discussion of operator qualification tests, posi- 
tioning of work for welding and auxiliary welding equipment, 
and weld inspection. WB (7b) 
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The Heat Effect in Welding—A Review of the Literature 
to Jan. 1937. Watter H. BRUCKNER (U. S. Naval Research 
Lab.) Welding J., N. Y., Vol. 16, Oct. 1937, pp. 53-70. Review 
of the subject published in American, English, French, German 
and Italian literature. The specialized study of the region of 
welded joint adjacent to weld deposit is of recent origin and the 
review covers all advances made in determining properties of 
the metal in this zone. Considerable attention has been given to 
determination of hardenability of steels as a function of chemical 
composition, welding processes, speed and other welding condi- 
tions, which are reviewed. The relationship of excessive hardness 
to development of welding cracks is pointed out and the notch 
impact test indicated as most sensitive gage of extent of metal- 
lurgical disturbance in the heat affected zone. Data from the 
literature are given in tables, curves and charts which present 
theoretical and experimental aspects of the problem. The differ- 
ence in the thermal cycle for gas and arc welding of steels and 
non-ferrous metals and effects of speed of welding on isothermal 
contours are reviewed from a French publication of Portevin and 
Seferian, which is considered the most important publication in 
this field. The review is concisely summarized to show the 
advances made in welding of certain steels of plain carbon and 
low alloy grade which are easily welded, and suffer no loss of 
toughness in the heat-disturbed zone. Remedies for the 
effect and a survey of future research requirements are given 

WB (7b) 

The Welding of Stainless Steel. V. W. WHiTMER (Republi 
Steel Co.) Welding J., N. Y., Vol. 16, Sept. 1937, pp. 8-19 
General discussion of adjustments required in metallurgy of the 
steels to meet welding conditions. The straight Cr steels cannot 
be adjusted metallurgically to welding conditions, and are, there- 
fore, difficult to weld. The Cr-Ni steels can be adjusted to weld- 
ing conditions by modification of analysis to include Si, Ti, Mo, 
Cb or reduction of C to below .08%, whereupon freedom from 
localized corrosion parallel to weld is obtained. Reheat treatment 
after welding is a possible method of adjusting unmodified 18-8 
For best corrosion resistance, addition of Mo is considered prefer- 
able. The tendency for intergranular corrosion due to welding 
heat is also found in higher alloys; 1 example of a 25-18 alloy is 
given as paralleling experience with 18-8 in higher C content 
Large quantities of 18-8 not of low C grade are now being welded 
into structures where corrosion conditions are not severe. In gas 
welding sheets less than 18 gage, it is important to use slightly 
reducing flame, and flux is spread on underside away from flame 
Spot, seam, or projection welding is easily applied to stainless 
steel, requiring less energy than mild steel because of lower 
thermal conductivity, lower m. p. and scale free surface. Flash 
and atomic H: welding on stainless are also successful. Brazing 
and Ag soldering are also practiced with attention given to special 
fluxes to remove oxide film and low temperature to prevent pene- 


heat 


tration of Cu at grain boundaries. WB (7b) 
Building Up Locomotive Driving Boxes. Irvinc T. BENNETT 
(Revere Copper & Brass Co.) Welding J., N. Y., Vol. 16, Oct 


1937, pp. 37-43. Extremely valuable paper deal‘ng with a new 
phase of welding: the metallic arc deposition of heavy duty bear- 
ing metal of superior structure and properties than those obtained 
in cast or torch-applied metal. An electrode of leaded Herculoy 
was developed, which gives good bonding with steel backing and 
excellent service with good ductility and impact resistance. 50% 
high values in tensile and impact are claimed over cast and torch- 
applied bearing bronzes. A comparative survey of microstructures 
is shown indicating smaller grain size and more uniform distribu- 
tion of Pb when metallic arc is used for deposition. Research 
under way indicates practically any of the recognized bearing 
alloys may be deposited in the same manner. Data is given in 
tables to show the conditions of deposition and service behavior; 
a curve showing change of composition from bond area into 
bearing metal and progressive microstructure through heat affected 
steel into bearing metal is given. Many photos show method of 
building up worn bearing surface. Maintenance costs are brought 
to low values due to good bond preventing slipping of bearing 
(liner previously used). The net saving per locomotive for new 


boxes designed for fusion welding is figured as $95.20 with other 
hidden savings in greater time of gainful employment of loco- 
WB (7b) 


motive due to rapidity of repair with metallic arc 





W. P. Roop (U. 
S. Navy Dept.) Welding J., N. Y., Vol. 16, Oct. 1937, pp. 14-17. 
A frank, constructive discussion of the broader aspects of weld 
testing as related to the ultimate performance of the product. 
The various phases of testing are considered separately as (1) 
tests of materials: electrodes, welding machinery, base metal, (2) 
tests of welders, (3) welding techniques, (4) tests of joints, (5) 


Tests and Arc Welding in Ship Structure. 


design, (6) tests of completed structure. Hardness surveys across 
welded joints are considered to give valuable information, but 
little of it is useful in predicting weld joint performance, and 
may be particularly misleading when used as sole means of 
judging excellence of materials for welding. Ductility, and espe- 
cially toughness, must be considered along with hardenability and 
ultimate service behavior. The author sees small scale tests of 
the completed structure as the best method of evaluating cumula- 
tive effect of best electrodes, best base metal, welding technique, 
control and design. Study of type of failures found provides a 
means of going back along the chain and improving or avoiding 
factors of design, technique, etc., with final evolution of safer 
ships. WB (7b) 

Influence of Volt-ampere Characteristics on Penetration. N. 
FRAZIER (Westinghouse Elec. & Mfg. Co.) Welding J., N. Y., 
Vol. 16, Nov. 1937, pp. 13-14. Report of test results. There is no 
theoretical basis for interrelation of factors, and testing is only 
method of determination. Three types of electrodes used for 
tests; sul-coated (bare class), and coated electrodes for down hand 
and high speed fillet welding. Two methods of supplying weld- 
ing power were employed for open circuit voltages between 
250-100 volts and between 100-50 volts to give practically straight 
static characteristics with open circuit voltages from 50-250 volts. 
Results on penetration are tabulated for the 3 electrodes for the 
range of voltages in steps of 25 volts. The plot of points obtained 
is somewhat erratic but indicates slight trend possibly as affected 
by arc stability. The conclusion is that penetration is independent 
of the slope of the static volt-ampere characteristic of the weld- 
ing generator used; therefore, determination of most desirable 
characteristic should be based on other considerations, particu- 
larly good stability and safety for operator. WB (7b) 


Impressions of Welding in Germany. J. Orr & W. HEIGH. 
Welding Ind., London, Vol. 5, Aug. 1937, pp. 251-256. Discus- 
sion of welding developments seen in Germany during a confer- 
ence. The contractor on railway bridges is required to have a 
suitable workshop in which welds can be positioned, and X-ray 
apparatus is required for searching important seams. The tendency 
is to discourage vertical and overhead welding and methods of 
flaw detection other than X-ray. This position has been influenced 
by the large number of fatigue tests made on welded joints. 
Supervisors must have a thorough knowledge of statics, structural! 
design and welding technique. German steels are of slightly 
lower tensile strength than British. The German range of high 
tensile structural steel is considered to be of easier weldability than 
similar British steels. The flux cored electrode which received 
considerable attention in the literature is now considered to lack 
ductility. Other regulations are reviewed in weld procedure, test- 
ing of welders, training and supply of welders. WB (7b) 


Wrinkle Bending—A Method for the Field Fabrication of 
Pipe Bends. R. B. AITCHISON (Linde Air Products Co.) Weld- 
ing J., N. Y., Vol. 16, Nov. 1937, pp. 15-17. Discussion of ap- 
plication of oxyacetylene torch to bending of any size steel pipe 
in the field. The pipe is heated on one side, on the inside of the 
bend, for approximately half the diameter. Force is then applied 
to wrinkle the pipe in the heated area, upsetting a portion of the 
tube wall and starting the bend. As many strips of heated area, 
or wrinkles, are made as are required for the length and diameter 
of the bend, depending upon pipe diameter also. This type of 
bending is stated to lead to no reduction in wall thickness, for 
actually it is partially upset and thickened; other advantages are 
discussed. Sketch and photos of the method are shown. 

WB (7b) 

Welding in the Foundry Industry. VINCENT C. FAULKNER. 
Welder, Vol. 9, July 1937, pp. 197-198, 212. Foundrymen are 
reluctant to acknowledge usefulness of welding in reclaiming 
slightly defective castings since it advertises the defect rather than 
the product. An honest consideration of the problem is recom- 
mended. Reliability of weld repair of castings, soundness of de- 
posited metal, redesign simplification of castings as opposed to re- 
design for welding rigidity, damping capacity, stress concentration 
and surface quality are questions and up by the foundrymen for 
the welding engineer. Redesign usually starts after welding is 
introduced. The role of welding in the foundry is visualized as 
the simplification of molding practice by permitting the building 
of structures with smaller castings. WB (7b) 

Plate Crumples but Welds Hold. H.S. Carp. Welding J., 
N. Y., Vol. 16, Sept. 1937, p. 28. Description of welded tank 
of 1/4 to 3/16 in. plate steel welded into tank which collapsed 
due to condensation of steam in internal cleaning operation. 

WB (7b) 
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Corrosion Resistance of Welded Joints—A Review of the Lit- 
erature to January 1, 1937. W. SPRARAGEN & G. E. CLAUSSEN 
(Welding Research Committee A.W.S.) Welding J., N. Y., Vol. 
16, Aug. 1937, Supplement pp. 1-44. Review covers the whole 
field of welding processes, metals (mild steels, alloy steels, non- 
ferrous) and corrosion application. A summary is given which 
is a digest of the conclusions from the literature cited by the 
authors. In general, properly prepared welds are shown to be as 
resistant to corrosion as the base metal. The absence of caustic 
embrittlement is cited for welds made without residual stress and 
advantage in general is on side of welding for structures as against 
riveting. Accelerated attack on base metal due to weld metal and 
vice versa does not take place in good weld even when chemistry 
of deposit is different, which is due in part to intimate metallic 
contact of deposit and base metal preventing build up of voltage. 
The stainless ferrous alloys receive considerable space due to 
necessity for control of C content and stabilizing additions of Ti 
or Cb. Good and poor corrosion applications are pointed out for 
the various non-ferrous metals and alloys. The literature sources 
indicate that bronze welds in galvanized steel are more resistant to 
CaCl: brine than fusion welds, no electrochemical couple being in 
evidence. The behavior of soldered joints in ferrous and non- 
ferrous metals is indicated by the review. Tabulated data are 
given from the various literature sources showing corrosion rates in 
various media by weight loss and tensile loss tests, electrochemical 
potentials, effect of flux, etc. 408 references. WB (7b) 

The Welding of Thick-walled Containers (Das Schweissen 
dickwandiger Behalter) H. AuREDEN. Z. Ver. deut. Ing., Vol. 
81, Sept. 11, 1937, pp. 1080-1084. A perfect weld with thick 
plates (SO mm. and more) can be obtained, according to experi- 
ments, by using as little additional material in the seam as pos- 
sible, and thus reducing welding stresses. Instead of the X-seam, 
the small V or even straight edges are recommended. Welds 
need not be subsequently annealed if a suitable electrode is used. 
Photographs show the various results for welds made with differ- 
ent procedures. 8 references. Ha (7b) 

Studies of the Oxyacetylene Cutting Process. H.R. BULLOCK 
(Mass. Inst. Tech.) Welding J., N. Y., Vol. 16, Oct. 1937, sup- 
plement pp. 50-52. Results of photographic studies of cutting 
flame are briefly reported in text. Best method of photographing 
the process is considered to be by shadow of flame cast by hig! 
intensity spark. Pictures taken in this way at 200 frames/sec 
indicate periodic nature of disturbance in the flame, and show tha 
camera speed must be increased to stop the motion for effectiv 
study. WB (7b 

The Welding of Oil-well Casing. Louis R. Hope. (Carte 
Oil Co.) Mining and Met., Vol. 18, Aug. 1937, pp. 380-382 
Discusses the adveniene of welded oil well casings and th 
methods of welding. Cites advantages of shield-arc method ove 
acetylene welding. VSP (7b 


Fusion Welding Wrought Iron—A Review of the Literatur 
to Jan. 1, 1937. W. SPRARAGEN & G. E. CLAUSSEN. Weldin 
]., N. Y., Vol. 16, Sept. 1937, Supplement pp. 11-22. Fusio 
welding data from the literature is reviewed and discussed in tex 
sketches, tabulated data. 74 references. WB (7b 

Temperature Distribution During Welding—A Review of th 
Literature to Jan. 1, 1937. W. SPRARAGEN & G. E, CLAUSSEN 
Welding J., N. Y., Vol. 16, Sept. 1937, Supplement pp. 4-1( 
Temperature maximum, gradients, formulas and mathematics o 
welding heat are reviewed with curves reproduced from refer 
ences reviewed. Bibliography appended. WB (7b) 


Arc Welding Power Supply. Roy L. Spautpinc. Welding 
]., N. Y., Vol. 16, Aug. 1937, pp. 8-10. Exposition of different 
types and methods used for arc welding power supply. Relation 
between welding arc requirements and electrical characteristics of 
power supply are shown. WB (7b) 


All-welded Steel Tankers. A. C. LEIGH (Ingalls Iron Works 
Co.) Welding J., N. Y., Vol. 16, Oct. 1937, pp. 50-54. Review 
of progress in application of welding and fabrication details in 
text and illustrations. WB (7b) 


Flame Hardening of Machine Parts. L. A. LinpBERG (Lind- 
berg Steel Treating Co.) Welding Engr., Vol. 22, Sept. 1937, pp 
37-39. Discussion of advantages of flame hardening over former 
heat treating and quenching. Rapid heating of tooth surface and 
quenching by flame and water or air jet keep heat out of core to 
great extent thus avoiding internal stresses. Distortion is elim- 
inated in the process, spalling and chipping of hard cases is re- 
duced. Sizes and shapes of gears impractical to handle by any 
other method are successfully treated by flame process. Sections as 
thin as ¥% in. or less can & surface hardened with correct tech- 
nique. Case depth can be made uniform (1/16 to 1/4 in.) by 
control of heat of flame and rate of travel. In gear tooth of 
even small dimensions the center, root and core remain soft after 
surface hardening. Steels of 40 to .70% C are most successfully 
hardened. Those above .70%_C require greater caution. Low 
alloy steels of fine grain character give best performance. 

WB (7b) 
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oof containers, is typical of P&H’s many ad- 


anced developments in the welding industry. 














ou know that all extruded electrode coatings absorb moisture 
.. that they frequently deteriorate and become unfit for use 
hen packed by ordinary methods. Hermetically sealed con- 
ainers introduced by P&H, protect you against spoilage— 
sure proper welding results at all times. 


KEPT FACTORY-FRESH 

o Whether it’s next week or next year, you can be sure your 
mootharc Welding Electrodes are in perfect, oven-fresh con- 
ition. They can be kept even in damp warehouses without 






Smootharc Welding Elec- 
trodes are described in Bulle- 
tin R-5. Bulletin W-10 
covers the complete line of 
P&H-Hansen Arc Welders. 
Use the coupon, 
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Surface Treatment of Aluminum Alloys (Werkstoff- und 
Oberflichenbehandlung von Aluminiumlegierungen) K. ALT- 
MANNSBERGER. Tech. Zentralbl. prakt. Metallbearbeit., Vol. 47, 
May 1937, pp. 406-408. Discusses grinding, polishing, burnish- 
ing, sand-blasting, pickling, etching, degreasing of Al and its 
alloys. Some typical German analysis are given. EF (8) 


Finishing Die Castings. GusTAVE KLINKENSTEIN (Maas & 
Waldstein Co.) Products Finishing, Vol. 1, Sept. 1937, pp. 38-39. 
PCR (8) 


Pickling Ferrous Alloys. NATHANIEL HALL. Monthly Rev. 
Am. Electroplaters’ Soc., Dec. 1937, pp. 905-920. Review of mod- 
ern practice in pickling for the removal of scale and various films 
and also for the preparation of articles for electrodeposition of 
thick coatings such as in building up worn parts and for Cr 
plating gauges, dies, mandrels and tools. Pickling in steel mills 
is usually done with sulphuric acid, 5-15% by weight and 150°- 
180° F. Various inhibitors are listed together with discussion 
of their action. Special procedures for pickling cast Fe, removal 
of temper color and combination cleaning, pickling and rust-proof- 
ing are dealt with. An alkaline solution for the removal of rust 
from Ni plated articles is made by dissolving 10 g. of citric acid 
in 14 gal. of water, adding ammonia until alkaline and diluting to 
1 gal. The articles are immersed at room or elevated tempera- 
tures. Electrolytic pickling is used for rapid results. Anodic 
treatment in sulphuric or chromic acids, or cathodic treatment in 
a solution of NiSO, and H.SQ,, are suggested for the preparation 
of articles for heavy deposits of Fe, Ni and Cr. GBH (8a) 

Speedier Pickling (Schneller Beizen) B. Wirz. Drahtwellt, 
Vol. 31, Jan. 8, 1938, pp. 19-21. Practical. Pickling of rods and 
rings is speeded by mechanical movement of the parts. EF (8a) 


Pickling 


Sb. Cleaning including Sand Blasting 


Films and their Relation to Cleaning before Electroplating. 
C. JoHNSON. Monthly Rev. Am. Electroplaters’ Soc., July 1937, 
pp. 520-537. Practical. The various types of films which are 
found on metals and the theory and practice of metal cleaning are 
discussed in some detail. Oil, fatty acid, soap, adsorbed gas and 
other films which are both water repellent and wettable are treated. 

GBH (8b) 


Analyzing and Controlling Metal Cleaning Operations. T. 
W. Reese. Monthly Rev. Am. Electroplaters’ Soc., Feb. 1937, pp. 
83-94. Practical discussion of the essential factors in metal clean- 
ing operations. Character of metal, size of article, foreign matter 
to be removed, equipment for different shapes and other important 
items considered. GBH (8b) 


Cleaning of Metallic Surfaces. C. B. F. YounG (Columbia 
Univ.) Iron Age, Vol. 140, Oct. 14, 1937, pp. 185-200; Oct. 21, 
1937, pp. 40-43. Practical. Review of various protective coat- 
ings and considers also the effect of surface contaminations on 
them. Gives details on cleaning metal surfaces with different 
cleaning agents and emphasizes precautions to be observed with 
some of them. VSP (8b) 


Degreasing Metal by Solvent and Its Vapor. CHARLES W. 


Harpy. Ind. Finishing, Vol. 13, Aug. 1937, pp. 31-32, 37-38. 
Practical. Describes cleaning of metal articles by the vapor, im- 
mersion and spray processes. VSP (8b) 
8c. Polishing & Grinding 


Effect of Polishing on Corrosion Resistance. WILLIAM M. 
Puituis. Monthly Rev. Am. Electroplaters’ Soc., Jan. 1937, pp. 
27-33. Salt spray tests on cold rolled auto-body sheet steel, 
polished in different ways and plated, indicated that the use of 
highly polished sheet with a minimum amount of grit polishing is 
preferable. No failure was evident after 3 days with .001 in. 
deposits of Cu or Ni, or both. GBH (8c) 
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H. S. RAWDON, SECTION EDITOR 
8d. Electroplating 
A Fungus in Acid Copper Plating Baths. NANDoR Porcgs, 


Metal Ind., New York, Vol. 36, Jan. 1938, pp. 19-20. Practical 
Fungus was found growing in a Cu plating bath. Metals obtained 
from this bath, after being burnished had a mottled appearance, 
The fungus, identity of which has not as yet been ascertained, 
grows and produces jelly-fish like colonies in a solution contain- 
ing CuSO, to saturation and 6.8% sulphuric acid. CBJ (8d) 


Electrolytic White Gold Deposits (Galvanische Weissgold- 
niederschlage) E. RAuB & K. BroimareR. Mitt. Forsch. Inst, 
Probieramts Edelmetalle, Schwab. Gmiind, Vol. 11, Oct./Nov. 
1937, pp. 59-65. Experimental. White Au, which is usually pre- 
pared by alloying Au with suitable whitening metals, Pd and Ni 
being most commonly used, can also be prepared electrolytically by 
making the proper additions to the bath. However, since Au 
must be deposited from KCN solution, Pd and Pt cannot be used 
for the electrodeposition of white Au. A bath for Au-Ni deposits 
consists of 1 g. Au, 1-5 g. Ni/I., current density 4-23 amp./dm? 
Deposits with about 15% Ni give a fine white color. For Au-Sn 
deposits, the bath is composed of 5 g./l. Au (as KAu cyanide), 
15 g./l. KCN, 25 g./l. Sn as K stannate, 87 g./l. KOH. The 
voltage varies between 1.7 and 4.9. The Sn-containing deposits 
have a dark-gray film on the surface which can easily be removed 
by scraping. Sn has less effect on the color than Ni; while only 
10% Ni gives a pure white color, 30% Sn shows a yellowish tint. 
Experiments indicated that electrodepositing is commercially 
feasible, especially with Sn, as this element is easily deposited 
with Au and requires a lower voltage than Ni. Ha (8d) 


Brass Plating. WALTER R. Meyers. Metal Ind., London, Vol. 
51, Sept. 3, 1937, p. 238. Descriptive. The Cu content o: the 
bath can be varied from 3.5 to 5 ozs./gal. without affectin; the 
color, provided the proper metal ratio is maintained. The «atio 
should be 4 parts of Cu to 1 of Zn, with a current density o! 2.5 
amp./ft.*.. Plated brass has a higher Cu content than cast »rass 
of the same color. The Zn content of the solution should not be 
too high, otherwise excessive anode polarization may occur. A brass 
deposit, containing over 40% or less than 20% Zn, may be pink in 
color. The free cyanide in the bath may range from 1.5 to 2.5 
oz./gal. and a carbonate content 4-10 oz. is recommended. Am- 
monia is added in making a new solution, and is probably )ene- 
ficial because it acts as a buffer and prevents the precipitation of 
the basic salt: Caustic soda will increase the Zn content. Arsenic, 
in amounts of 4 oz. of As:O; (dissolved in caustic soda) to 100 
gals. of solution, is used as a brightener. Phenol, Ni and Pb 
may also be used for this purpose. RWB (8d) 


Testing and Stripping of Electrodeposits—Part II. Gold. 
B. Eceperc & N. E. Promiser. Metal Cleaning Finishing, Vol. 
9, Mar. 1937, pp. 185-190. Practical. The weight of a gold 
deposit on Ni is determined by stripping anodically (reverse cur- 
rent) in 4-6 oz./gal. of NaCN to which has been added a few 
oz. of soda ash to improve the throwing power. Fe cathode is 
used and a current density over 20 amps./sq. ft. passivates the Ni. 
A Au deposit on Ag or Cu alloys, is dissolved and the Au content 
is determined by chemical analysis rather than by change im 
weight. ‘Thickness is tested by metallographic examination. For 
heavy deposits, a fine micrometer may be used. GBH (8d) 


Testing and Stripping of Electrodeposits—Part III. B. EGt 
BERG & N. E. Promiset. Metal Cleaning Finishing, Vol. 9, May 
1937, pp. 375-382; June 1937, pp. 493-497. Review. Tests for 
the determination of thickness, hardness, porosity, wear resistance 
and adhesion of Ni, Co and Ni-Co alloy deposits are sum 
marized together with methods for identifying basis metals. 

GBH (8d) 

An Electroplating Department for a Small Manufacturer. 
RoBEertT J. GREEN. Metal Ind., N. Y., Vol. 35, July 1937, PP: 
344-346; Aug. 1937, pp. 392-394. Description of an electroplat 
ing installation. CBJ (8d) 

Plating Procedure at Metal Mouldings Plant. J. © 
GUENTHER. Products Finishing, Vol. 1, Sept. 1937, pp. 26-29. 

PCR (8d) 
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Calcium Chloride Corrosion of Plated Automotive Parts Can 
and Should Be Reduced. Epwin M. Baker & Howarp R. 
Witson. Monthly Rev., Am. Electroplaters’ Soc., June, 1937, pp. 
451-467. Practical. Laboratory tests indicate that chromate 
inhibits corrosion of Ni and Cr plated steel by chloride solutions 
present on the surface in thin films. When CaCl: is used for 
ice removal on roads, an inhibitor such as Na dichromate in the 
ratio of 4 lb. to each 100 Ibs. of CaCl, is recommended. The 
increase in cost is about 35c/ton. GBH (8d) 

Some of My Experiences in High Current Density in Nickel 
Plating. PAuL AMUNDSEN. Monthly Rev., Am. Electroplaters’ 
Soc., June 1936, pp. 34-39. Practical. Production can be in- 
creased without increasing the size of installation by the use of 
high current density. Modification of various factors, such as 
racking and anode length is required for good results. Solution 
contains: 7-10 oz./gal. metallic nickel, 5 oz./gal. nickel chloride, 
4 oz./gal. boric acid; pH is 2 or 5.3 electrometric. It is possible 
to deposit 0.001 in. of Ni in 18 min. GBH (8d) 

Improved Finishes for Die Castings. H. CHASE. Am. 
Machinist, Vol. 81, Aug. 25, 1937, pp. 745-748. Practical. It is 
possible but not necessary for Zn die castings to be bright Ni 
plated over a Cu flash of 0.0008 in. Careful cleaning is essential, 
nreferably about 10-15 sec. in a hot mild alkaline solution with 
oH not exceeding 10. An acid dip for neutralizing any trace of 
iikali is recommended. For plating Al, the piece should first be 
etched to roughen the surface for good anchorage of the plating. 
An organic finish is recommended for Mg base die castings, for 
ppearance and protection against corrosion. Prior to finishing, 
he Mg casting should be dipped for 14 to 2 min. in a solution 
containing 2 lb. chromic acid, 0.9 pints of HNOs, and 1 gal. of 

iter, at room temperature. Examples of finished goods are 
shown. Ha (8d) 

Bright Nickel Plating. O. J. Sizetove. Monthly Rev., Am. 
“lectroplaters’ Soc., Mar. 1937, pp. 193-198. Practical. Current 

actice is reviewed and various patented and gum type solutions 
for bright Ni plating described. Cd, used as a brightener, may 
cause brittle and stained deposits. An excess of Cd or gum must 

- avoided to prevent streaking. For barrel plating the solution 

uld contain: 6 oz./gal. Ni, 6 oz./gal. chloride, 4 0z./gal. boric 

id, at a pH of 6.2-6.4. GBH (8d) 

Protective Finishes on Zinc. S. W. K. MorGAN & L. A. J. 

DDER. Monthly Rev., Am. Electroplaters’ Soc., July 1936, pp. 

20. Practical review of considerations which must borne in 

nd in the application to Zn or Zn base alloys of finishes, such 

electroplating, electrolytic treatment, painting, chemical color- 

g and production of dyed corrosion coats. Zn is treated with 

ernating current in a chromic acid solution containing some sul- 

uric acid. Methods of assuring adherent paint coatings are 
cribed. Zn may be dyed if it is first treated in an oxalic acid 

‘ution until gassing ceases. GBH (8d) 

Testing and Stripping of Electrodeposits—Copper and Copper 

loys. B. E. EGeperc & N. E. Promisert. Metal Cleaning 
i nishing, Vol. 9, July 1937, pp. 575-581; Aug. 1937, pp. 655- 

Review. Methods of determining hardness, adhesion, thick- 

ss, porosity and wear resistance of Cu and Cu alloy deposits 

n various metals are discussed, also stripping methods for pur- 
poses other than testing. For stripping Cu from Zn, the solution 
ggested is:'2 parts sulphuric acid, 2 parts nitric acid, 1/16 part 

ydrochloric acid, 1 part water. GBH (8d) 

Testing and Stripping of Electrodeposits—-Rhodium, Plati- 
num and Palladium. B. Eceperc & N. E. Promiser. Metal 
Cleaning Finishing, Vol. 9, Nov. 1937, pp. 912-922; Dec. 1937, 
pp.) 1003-1006. Review. The uses of the Pt group of metals are 
liscussed and tests are described for determining thickness, 
porosity, adherence and wear resistance. Methods are given for 
stripping the deposits for analysis and refinishing. GBH (8d) 


The Electrodeposition of Nickel on Zinc. J. M. CosGRove. 
Monthly Rev., Am. Electroplaters’ Soc., Dec. 1936, pp. 7-20. 
Describes the plating of Ni on rolled Zn running board molding 
which must stand crimping in fabrication. Steps taken to obtain 
the required adherence are discussed from a theoretical and prac- 
tical standpoint. A hydrofluoric acid dip and an undercut etch 
for 5 sec. at room temp. in: 5% HCl and 14 oz./gal. Ni was 
found to be satisfactory. The Baumé reading of a Ni solution 
for Zn die castings should be about 6 times the metal content. 
If less, sufficient Glaubers salt should be added to bring up the 
density. A laboratory control chart is illustrated. GBH (8d) 


Brass Plating for Rubber Adhesion. H. P. Coats. Monthly 
Rev., Am. Electroplaters’ Soc., Jan. 1937, pp. 5-26. Brass plating, 
as a preliminary step in rubber coatings, requires close control of 
the Cu:Zn ratio. For good adherence, the deposit should contain 
about 271% Zn. The solution contains: 3 oz./gal. Cu cyanide, 
2 oz./gal. Zn cyanide, 6 oz./gal. Na cyanide, and operates at 
8-10 amps./ft.? and 90° F. Experimental results given to indicate 
the effects of variations in the conditions of deposition. The Zn 
content decreases on increasing the CuCN, NaCN, temp., thickness 
of deposit, or current density. Pure alpha brass adheres best to 
most rubber stocks. GBH (8d) 
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The Prevention of Spotting-out. G. KLINKENSTEIN. Monthly 
Rev. Am. Electroplaters’ Soc., Sept. 1937, pp.647-657. Review 
There are 2 types of “‘spotting-out’’ of plated coatings, crystal 
spotting and stain spotting. The former is due to outside influ- 
ences and can be controlled by the use of the proper lacquer. 
Stain spotting is due to the retention of salts in the pores in the 
metal. Various remedies are suggested and practical working 
schedules are given. GBH (8d) 

British Electroplating Practice. E. J. Dopss (W. Canning & 
Co.) Metal Ind., ype A Vol. 50, Mar. 5, 1937, pp. 305-307. 
General. In Ni plating the favored solution contains NiCl, and 
boric acid; in general, for Cr plating, the British prefer solutions 
of greater chromic acid concentration than used elsewhere. The 
Cu, Cd,°Sn, and Zn plating is carried on very much as in other 
countries. 2 references. RWB (8d) 

The Testing of Thickness of Deposits. S.G. CLARKE. Metal 
Ind., N. Y., Vol. 35, Feb. 1937, pp. 68-71. Stream of corroding 
solution from a ‘small jet is allowed to impinge on the surface of 
the plating being tested. Solutions for testing Ni, Cu, Cd, and 
Zn coatings are given. 4 references. CBJ (8d) 

Solution Efficiency. A. FLETCHER. Monthly Rev., Am. Elec- 
troplaters’ Soc., Aug. 1937, pp. 609-612. Experimental results on 
Cd, Zn, Cu and Ni plating in bulk are given together with pro- 
cedure for determining the efficiency of a plating barrel. 


GBH (8d) 
Removal of Carbonates from Metal Cyanide Solutions. 
Georce B. Hocasoom. Metal Ind., N. Y., Vol. 35, Feb. 1937, 


pp. 64-66. Practical note. Lowest practical temperature for re- 
moving. .Na carbonate by ‘freezing’ is about 25° F. All Na 
carbonates in excess of 8.5-10 oz./gal, may be removed by freezin 
with small loss of metal cyanides. CBJ (sd) 


X-ray Methods of Diffraction Analysis as Applied to Electro- 
plating Problems. HERBERT R. ISENBURGER. Monthly Rev., Am. 
Electroplaters’ Soc., June 1936, pp. 13-24. Review. X-ray dif- 
fraction supplies information concerning the atomic structure of 
electrodeposits. The author explains the construction of the 
equipment used and the methods of analysis with equations. 

GBH (8d) 

The Mechanism of Electroplating. Hiram S. LUKENS. Monthl 
Rev., Am. Electroplaters’ Soc., May 1936, pp. 30-44. General. 
Result of experiments to determine the causes and effects of vari- 
out conditions in the process of electrodeposition of metals. 


GBH (8d) 
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The Corrosion of Electroplated Metals (Ueber die Korrosion 


elektrolytisch iiberzogener Metalle) J. Lier. Oberflachentech., 
Vol. 14, Dec. 7, 1937, p. 239. Review. The conditions of the 
metal surface to be plated to obtain a good deposit are discussed. 
A high-polished surface and elimination of all traces of pickling 
acid are essential. The better the article is polished the more 
resistant it is to corrosion. A Ni deposit should not be less than 
0.025 mm. thick; the required denseness of deposit can be obtained 
by correct bath composition. Corrosion resistance is improved if 
several metals are deposited successively, e.g. Ni-Cu-Ni on Fe or 
steel parts. Cr on Ni serves to prevent tarnishing. Cd and Zn 
offer a positive protection against rusting. Ha (8d) 
Testing and Stripping of Electrodeposits—Chromium. B. 
EGEBerG & N. E. Promiset. Metal Cleaning Finishing, Vol. 9, 
Sept. 1937, pp. 731-737; Oct. 1937, pp. 831-835. Review. 
Methods for determining thickness, adhesion, hardness, wear re- 
sistance and porosity of deposits of Cr on different basis metals 
are summarized. Defective work is stripped (a) in warm dilute 
HCl, 10% concentration, or (b) anodically (reverse current) in a 
caustic soda solution containing 2 lbs./gal. NaOH or (c) anod- 
ically in concentrated sulphuric acid. GBH (8d) 
Efficiency in Electrodeposition vs. Electrochemical Equivalents. 
Oscar E. SERVIs. Monthly Rev., Am. Electroplaters’ Soc., poy 
1937, pp. 22-30. Review of fundamental principles. Faraday’s 
laws are discussed together with methods of determining efficien- 
cies of plating baths. Various tables modifying the electro- 
chemical equivalents by the correction for the efficiencies give the 
actual weights of metal which are deposited in practical plating. 
GBH (8d) 
Health Hazards in the Plating Industry. CLEVELAND BRANCH, 
A.E.§. Monthly Rev., Am. Electroplaters’ Soc., Aug. 1937, pp. 
585-599. Practical. The health hazards arising in the different 
metal finishing operations are discussed with special attention given 
to silicosis. The effects of fumes from cleaning solutions, cyanide 
and Cr plating baths, Pb poisoning and Ni itch are mentioned, 
together with precautions and remedies. GBH (8d) 
Electrolytic Tin Plating of Steel Strip (Ueber die elektro- 
lytische Verzinnung von Stahlbandern) Metallwaren Ind. Gal- 
vano-Tech., Vol. 35, Oct. 1, 1937, pp. 404-405. A_ historical 
review stressing recent method of McNaughton and co-workers. 
EF (8d) 
Electrolytic Zinc Plating (Die elektrolytische Verzinkung) 
Metallwaren Ind. Galvano-Tech., Vol. 35, Oct. 1, 1937, pp. 406- 
409. Practical. EF (8d) 
Extraction of Cadmium from Solutions in the Electrolytic De- 
position of Zinc. V. A. LyuBCHENKO. Tsvetnye Metal., No. 
5-6, May-June 1937, pp. 49-53. A description of the use of Zn 
shavings for extracting Cd and other metals from Zn solutions at 
“Electrozinc’’ Works (Russia). BND (8d) 
Nickel Plating of Steel Wire and Strip (Das Vernickeln von 
Draht- und Bandeisen) EUGEN WERNER. Drahiwelt, Vol. 30, 
May 8, 1937, pp. 223-224, May 15, 1937, pp. 236-237. Authori- 
tative, detailed review. EF (8d) 
Tinning of Steel Strip by Electrodeposition. D. J. MaAc- 
NAUGHTON, W. H. Tarr, S. Barer & J. C. PRYTHERICH. Steel, 
Vol. 100, May 3, 1937, pp. 56, 58; May 17, 1937, pp. 63-64, 82. 
Review plus original research with the polishing tests discussed 


quite fully. MS (8d) 
8e. Metallic Coatings 


other than Electroplating 

The Treatment of By-products Formed in the Hot-dip Gal- 
vanizing Process. WALLACE ImHorF. Metal Ind., N. Y., Vol. 
35, June 1937, pp. 292-294. Practical. By-products of hot-dip gal- 
vanizing process include: dross, white or oxide skimmings, and 
black or flux skimmings. Good Zn is recovered by decantation 
from the dross by using a vibrator on the spoon when the dross is 
being removed from the pot. Soluble portions of black skimmings 
are leached out and the insoluble portion, consisting of Zn metal 
and Zn oxide, is placed in a ball mill, and a separation of the 
metallic from ZnO dust is effected. White skimmings, consist- 
ing of metallic Zn and Zn oxide, are placed in a perforated tum- 

bling barrel, where the fine oxide is blown out and recovered. 
CBJ (8e) 
Metallizing Cuts Costs of Power House Maintenance. R. E. 
KUNKLER (Metallizing Co. of Am.) Metallizer, Vol. 5, June-July, 
1937, pp. 2-4. Practical. Tests with various metals used in 
repairing cavitated water turbine runners by metal spraying showed 
stainless steel to be the most satisfactory, and superior to Zn, Pb 
and Al. Cu and bronze also resisted cavitation. Heavy savings 
were made by repairing turbine parts in place. Rebuilding worn 
turbine shafts with stainless and Zn coating structural steel were 

other successful applications of metal spraying at power plants. 
BWG (8e) 
Porosity in Sprayed Coatings and Its Measurement. E. C. 
RoLLAsSON. Metallurgia, Vol. 16, Aug. 1937, pp. 125-128. 
Practical. Describes several methods used for determining porosity 
of sprayed coatings and gives data on porosity of Cu, Zn, Sn, Pb, 
steel, stainless steel, and Al. JLG (8e) 
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Plated Steel Sheet in the Construction of Chemical Apparatus 
(Plattierte Stahlbleche im chemischen Apparatebau) B. Traut- 
MANN. Chem. Fabrik, Vol. 10, Nov. 1937, pp. 463-468. Descrip- 
tive. Plated sheet is made by hot rolling a plating of Ni, Cu, 
Monel or 18/8 to a base metal, either of plain or alloy steel. 
[In American practice, the name Ni-clad, Cu-clad, etc., is always 
used.—H.S.R.] Platings are from 0.01-0.18 in. thick, and sheets as 
large as 13 by 33 ft. are made. Tensile strength of the plated 
sheet is in most cases superior to that of the base metal and the 
ductility is decidedly better. Welding is best means of fabricating. 
Special welding techniques, dependent upon the type of plating, 
and necessary to maintain the corrosion resistance of the coating, 
are explained. Welding of steel plated with Ni or Cu is accom- 
plished by first filling in a V-shaped groove cut in the base metal 
side of the sheet and extending down to the plating, and then, on 
the opposite side, filling in the small crack between the two 
plating surfaces. 18/8 plated steel is welded by filling in a 
V-shaped notch on the plated side with an 18/8 electrode and then 
filling another V-shaped notch on the opposite side with base metal 
electrode. PCR (8e) 


Contact Zone between the Zinc Coating and the Base Metal 
in Hot-dip Galvanizing. WALLACE G. IMHOFF (Wallace G. 
Imhoff Co.) Products Finishing, Vol. 2, Dec. 1937, pp. 7-12. 
Original research. Steel sheet was maintained in molten Zn bath, 
tests being made every 50° F. from 800° to 1300°. Melt was 
heated for 6 hr. at required temperature and allowed to freeze in 
furnace. Diffusion of Fe into Zn occurs at 800° F., Fe-Zn alloy 
being formed. This alloy tends to assume hexagonal crystal form. 
Violent attack of the Fe sheet takes place at 900° F. and above. 
Zn penetrates into the Fe sheet, loosening and dislodging frag- 
ments of Fe which eventually dissolve in the Zn to form the Fe- 
Zn alloy. At high temperatures the sheet will dissolve completely 
if the time is long enough. The bond is described as follows— 
first, the Fe sheet, then the contact zone of Fe fragments and Fe-Zn 
alloy crystals and finally, the pure Zn. PCR (8e) 


Variation in Thickness of the Tin Coating of Tinplate, and its 
Effect on Porosity. W. E. Hoare (Sir John Cass Tech. Inst.) 
Iron Steel Inst., London, Sept. 1937, Advance Copy No. 6, 22 pp. 
Original research. Boxes of Sn plate were sampled, coating weight 
determined, and porosity determined by the hot-water test. The 
number of pores per 100 cm.’ fell from 8000 to 300 as weight of 
coating increased from 1 to 3 lb./base box. It fell more slowly 
from 300 to 2, as the coating increased to 15 lb./base box. A 
new method was used for examining and recording the surface of 
Sn plate in which a divergent beam of light was reflected from 
the Sn to a piece of photographic paper held above and paral'el 
to the surface of the plate. Causes of porosity are discussed, and 
the happenings at the grease rolls are described in detail. Expeci- 
ments were made to determine the effect of polishing on porosity. 
21 references. JLG (82) 


Notes on Some Recent Experiments in Connection with the 
Spraying of Steel by the Wire-fed Pistol. RicHarp R. SILUI- 
FANT. Iron Steel Inst., London, Sept. 1937, Advance Copy No. 
10, 7 pp. Practical. Metal-spraying technique as applied in re- 
surfacing and building-up machine parts is described. Experiments 
in connection with the fuel gases—compressed coal gas, Hs and 
dissolved acetylene—with respect to the deoxidizing effects of 
reducing flames are explained. The use of Na: as an impelling 
agent in place of compressed air, to minimize oxidation, is 
described. Results of heat treatment of deposited layers are given. 

JLG (8e) 

Maintenance with the Metallizing Process. R. A. AXLINE 
(Metallizing Engineering Corp.) Metallizer, Vol. 5, No. 10, Apr- 
May, 1937, pp. 2-3, 6. Practical. Metal spraying equipment and 
recent developments in the process are described. Reports are 
summarized of the successful use of metallizing in the paper 
industry for such uses as repairing shafts, bearing surfaces, rolls 
pumps, and giving corrosion resisting coatings to pulp beaters an 
other mill equipment. Tests with Sn and Al-coated pulp beaters 
showed that, after 21 months, the former was still entirely satis- 
factory, while the Al failed within a few months. BWG (8e) 


Finishing Metal Sprayed Coatings. CHas. BoypEN (Metalliz- 
ing Co. of Am.) Metallizer, Vol. 5, Apr.-May, 1937, pp. 4-5. 
Practical. Operation of the spray “gun” at high velocity with 
minimum amount of air aids in producing a smooth surface. 
Other factors, such as optimum distance of spraying gun from 
the work, influence texture and denseness of the coating. Usually 
sprayed coatings of ductile metals (e.g. many of the bronzes), 
machine well, whereas steel coatings need further treatment to 
secure a fine finish. Preference for finishing is (1) wet grinding, 


(2) dry grinding, and (3) machining. BWG (8e) 
Metallizing in the Customs Shop. Cuas. BoypEN. Modern 
Mach. Shop, Vol. 10, Dec. 1937, pp. 88-96. Practical. Several 


examples are cited to show how metallizing can save time, money 
and equipment by building up worn parts for protection from 
corrosion, and providing a harder surface. Ha (8e) 
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Importance of Aluminum as Corrosion Protection for Iron 
(Die Bedeutung des Aluminiums fiir den Korrosionsschutz des 
Eisens) Curt MARENSKY. Drahtwelt, Vol. 30, Aug. 28, 1937, 
pp. 427-429; Sept. 4, 1937, pp. 439-440; Sept. 11, 1937, pp. 451- 
452. Extensive review. Points covered are: place of Al in the 
electromotive series, its resistance against corrosive effects, difficul- 
ties of intimately bonding Al to Fe, various aluminizing methods, 
description of some processes of fire aluminizing, properties of A! 
coatings, and the future of aluminizing. EF (8e) 


Metal-sprayed Journals. Harry SHAW. Mech. World Eng. 
Record, Vol. 102, July 16, 1937, pp. 51, 56. Metal spraying is 
being used for building up worn bearing surfaces, particularly 
those used for slow-speed work. In order to determine the suit- 
ability of the process for high speeds, experiments were made on 
22 high speed crankshafts. EF (8e) 


Electro-galvanizing Process for Round Wire. Can. Chem. Met., 
Vol. 21, Sept. 1937, p. 318. Operations at the wire mill of the 
Republic Steel Corp., South Chicago, IIll., are briefly discussed. 

WHB (8e) 

Lead Coating of Steel. J. L. Bray (Purdue Univ.) Trans. 
Am. Inst. Mining Met. Engrs., Vol. 124, 1937, pp. 199-207. With 
discussion. See Metals and Alloys, Vol. 8, Aug. 1937, p. MA 
496R/1. (8e) 

Aluminum Coating Successfully Applied to Steel. Eng. Min- 
ing J., Vol. 138, Sept. 1937, p. 38. Industrial note. It is claimed 
that this new product can be made commercially as wire, rods, 
sheets, etc. Two methods are shown diagrammatically, in (1) 
the heating is done in a hot gas chamber, and in (2) the heating 
is done by electrical means. WHB (8e) 


Metal Spraying: Processes and Some Characteristics of the 
Deposits. E. C. RoLttason. Metal Cleaning Finishing, Vol. 9, 
Aug. 1937, pp. 639-650; Oct. 1937, pp. 842-852; Nov. 1937, pp. 
923-926. See Metals and Alloys, Vol. 8, July 1937, p. MA 
435R/3. GBH (8e) 


ef. Non-Metallic Coatings 


Significance of Surface Improvement of Aluminum and 
\iuminum Alloys by Electrolytic Oxidation (Die Bedeutung 
der Oberflachenveredelung von Aluminium and Aluminium- 
legierungen durch elektrolytische Oxydation) WALTER RISCH. 

ch. Zentralblatt prakt. Metallbearbeit., Vol. 47, Aug. 1937, pp. 

6-628. Review. Discusses underlying electrochemical reactions, 
hardness, corrosion resistance, insulating properties, heat resistance, 
cnissivity, coloring, surface properties in general and finishing 
treatments. EF (8f) 

Protective Coatings for Aluminum (Schutziiberziige (fiir 
Aluminium) SCHULZEMANITIUS. Oberflachentech., Vol. 14, Nov. 
16, 1937, pp. 223-225. General review of electrolytic oxidation, 
anodic and chromatic processes, the principles involved and the 
mechanical properties of the coatings. Ha (8f) 

Technique of Using Clear Lacquer on Metal. Ind. Finishing, 
Vol. 13, Sept. 1937, pp. 25-28. Practical details on the use of 
clear lacquer on bright metal products; influence of shop con- 
tions as to success and failure; technique of dip and spray finish- 
ing; remedies for blushing, blooming and iridescence; and effect 
of cleanliness, temperature and humidity on results. VSP (8f) 

Surface Protection and Coloring of Zinc and Aluminum by 
Molybdenum Sesqui-oxide (Oberflachenschutz und -farbung von 
Zink und Aluminium durch Molybdansequioxyd) HuGo Krause. 
Drahtwelt, Vol. 30, Apr. 30, 1937, pp. 211-213. Practical. Gives 
full details of recipes and application. EF (8f) 

Phosphate Rust Protection Processes (Phosphat-Rostschutzver- 
fahren) Fritz Out. Drahtwelt, Vol. 30, July 3, 1937, pp. 331- 
332; July 10, 1937, pp. 343-344. Review. EF (8f) 

Production Methods at the Parker-Wolverine Company. H. F. 
Reves. Metal Cleaning Finishing, Vol. 9, May 1937, pp. 364- 
371; June*1937, pp. 503-506. Bescri tion of finishing methods 
on automobile parts, including bonderizing, japanning, color 
enamel work and plating. Photographs illustrate the various 
steps. GBH (sf) 

Use of Organic Finishes for Metals Extended. J. MrrcHELt 
Fain. Metal Cleaning Finishing, Vol. 9, Feb. 1937, pp. 125-128. 
Various synthetic resins are discussed. Abrasion resistance is listed 
for various materials and applications are mentioned, such as beer 
can linings and water resisting varnishes. New pigments are 
indicated. GBH 8f) 
‘Color for Your Product. Atpert F. Byers. Metal Cleaning 
Finishing, Vol.'9, May 1937, pp. 436440. Discussion of prin- 
ciples involved in the choosing of a color combination for dif- 
erent products. Psychological effects of the various colors are 
described. GBH (sf) 

Function of Solvents and Diluents in Nitrocellulose Lacquers. 
Roy M. Carter. Metal Cleaning Finishing, Vol. 9, Mar. 1937, 


Pp. 201-204. Various solvents and thinners are discussed. Prop- 
erties of ideal solvent are listed together with rations of dilution. 
GBH (sf) 


APRIL, 1938 


10 


Finishing Small Magnesium Base Alloy Components. 
Machinery, London, Vol. 51, Oct. 21, 1937, pp. 77-79. Research. 
Chromate treatment is valuable to protect Mg during fabrication, 
but does not confer permanent protection against corrosion. Under 
mildly corrosive conditions (hot and cold, wet and dry cycle), 
chemical chromating proved to be very useful. Cellulose enamel 
coatings were unreliable and a single-coat synthetic resin finish 
was at least equal to a double-coat of cellulose finish. Baked 
synthetic undercoatin ve good results. The chromate pre- 
treatment proved to a efinitely advantageous under severe cor- 
rosive conditions (20% salt spray); but no difference could be 
determined between 2 types of chromate treatment. The cellulose 
finishes gave relatively poor results; while the 3-coat baked oil 
finishes were not much better. A synthetic resin combination 
finish with a red oxide primer gave very good results either with 
or without preliminary chromate treatment. Above experiments 
were carried out on a Mg alloy with 8% Al. Most reliable finish 
is a chromate treatment followed by Zn chromate or red oxide 
primer with one or more coats of baked synthetic resin finish. 

JZB (8f) 

The Use of Lacquers in the Metal Industries, GUSTAVE 
KLINKENSTEIN. Metal Ind., N. Y., Vol. 35, Apr. 1937, pp. 
170-173. Products which take lacquer finishes are listed. Lac- 

uers are used in finishing metals because (1) they protect metals 
rom corrosion; (2) they beautify the product; and (3) they fre- 
quently reduce the finishing cost per unit. Uses of clear lac- 
quers, pigmented lacquers and novelty finishes are discussed. The 
Application of Lacquers to Metal Products. Ibid., May 1937, 
pp. 230-233. Lacquers are normally applied to metals by brushing, 
dipping, or spraying; and mechanically, by dipping, gasket-coating, 
centrifugal-spinning, spraying, or roller-coating. Efficient produc- 
tion often depends on the proper choice of method. The Purchase 
and Use of Lacquers by Metal Manufacturers. Jbid., June 1937, 
pp. 285-287. Practical suggestions to guide the product manufac- 
turer in operating his finishing department are given. CBJ (8f) 


Anodic Treatment of Aluminum. HENry A. SMITH. Mont/ly 
Rev., Am. Electroplaters’ Soc., Mar. 1937, pp. 175-181. Historical 
and practical discussion of anodizing, including description of the 
Alumilite process with sulphuric acid as the electrolyte. Pb 
lined tank with a sulphuric acid solution of about 25° Bé is used. 
Operation is at 15 amps./ft.? and 12-14 volts, with the temperature 
maintained between 74° and 76° F. Cooling equipment is neces- 
sary to dissipate 200 watts/ft.* Air agitation is provided and Al 
racks are necessary. The anodized coating can be dyed and can 
be sealed against staining by immersion in boiling water. 

GBH (sf) 

Effect of the Structure of Al-Mg Alloys on the Color of 
Eloxal Layers (Einfluss des Gefiigezustandes auf die Farbe von 
Eloxalschichten bei Al-Mg Legierungen) P. BRENNER & H. U. v. 
VoGeL. Aluminium, Vol. 19, Nov. 1937, pp. 696-698. When 
anodizing (eloxating) Al-Mg alloys, the color of the oxide films 
varies from a silvery to a dark brown color. Experiments showed 
clearly that the color has a close connection with the amount and 
the distribution of precipitation caused by different heat-treatments. 
Pieces that were in homogeneous condition always showed light 
silvery tones when anodized. The more numerous and the more 
equally distributed throughout the structure the precipitate is, the 
darker the oxide layer becomes. Ha (8f) 


Development of the MBV-Process and the Lacquering of 
Aluminum and its Alloys over an MBV Base (Durchfiihrung 
des MBV-Verfahrens und Lackierung von Aluminium und 
seinem Legierungen auf MBV-Grundlage) W. HELLING & H. 
NEuUNzIG. Chem. Fabrik, Vol. 10, Oct. 13, 1937, pp. 431-433. 
Descriptive review. Describes the modified Bauer-Vogel process, 
with which Al is non-electrolytically “oxidized” by immersion for 
5-30 min. in an alkaline solution of sodium chromate, 90°-95° C., 
and cites applications. Recently the coating has been successfully 
used as a Soa for lacquering operations, and the advantages 
claimed for MBV surface preparation over pickling are pictorially 
demonstrated. FPP (8f) 


Perfect and Defective Electrolytically Produced Oxide Layers 
(Vollwertig und Mangelhafte Elektrisch Erzeugte Oxydschichten) 
E. KAPERNICK. Aluminium, Vol. 19, Dec. 1937, pp. 753-756. 
Defective eloxal (anodized) layers are often so because of insuffi- 
cient thickness; the latter should be at least 8-10 micron for long 
life. Fixtures properly treated show a practically unlimited life. 
Specific examples are shown. Ha (8f) 

Pretreatment of (Metallic) Surfaces for uer and Paint 
Coatings (Vorbehandlung des Unt es fiir Lack- und 
Farbanstriche) R. Kiose. Tech. Zentralbl. prakt. Metallbearbeit., 
Vol. 47, Mar. 1937, pp. 254-256; Apr. 1937, pp. 327-328. Treat- 
ment of Fe, steel and light metals prior to non-metallic coatings. 

EF (8f) 

Recent Developments in Metal Finishes. J. B. NeEAtey (Am. 
Gas Assoc.) Iron Age, Vol. 140, Sept. 2, 1937, pp. 36-38, 81. 
See Metals and Alloys, Vol. 8, July 1937, p. MA 428R/10. 

VSP (8f) 
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Principles of Modern Research on Materials (Leitgedanken 
einer neuzeitlichen Werkstoff-Forschung) Edited by E. SEmDL. 
Mitt. deut. Material prifungsanstalt, Special Number 23, Oct. 1937, 
65 pp. The following subjects are covered: Scheme of Permanent 
Set, by Ericu SgIpL, pp. 5-20; Modern Technology of Materials, 
by WILHELM KUNTZE, pp. 21-28; Arrangement of the Principal 
Groups of Material in the Scheme of Permanent Set: (1) Inorganic 
Solid Substances, (2) Organic Solid Substances, (3) Skeleton- 
Shaped Substances, pp. 29-58; Elastic Deformation as Normal 
Case, and Plastic Deformation as Limiting Case, by ErNst LEur, 
pp. 59-65. Practical examples are included. HR (9) 


Relation between the Mechanical Properties of Ferrous 
Materials and the Liability to Breakdown in Service. L. W. 
SCHUSTER. Iron & Coal Trades Rev., Vol, 136, Jan. 14, 1938, pp. 
44-45. Failures are usually due to faulty design, carelessness in 
operation, or such causes as torsional or other vibration. The 
adequacy of available testing methods for predicting such failures, 
and as general criteria of the quality of the material, is discussed. 

Ha (9) 

The Coexistence of Dia- and Paramagnetism in Single Crys- 
tals of Antimony-tin Alloys. HAro_tp M. Hart (Yale U.) 
Phys. Rev., Vol. 52, July 15, 1937, pp. 130-131. Original re- 
search. The application of quantum mechanics in explaining mag- 
netic properties of metals has met with considerable success. 
Block's description of the metallic state led to the calculation of 
approximate values of the diamagnetic susceptibility of Bi and 
other metals. Special treatment makes it possible to predict 
how particular foreign atoms will affect the susceptibility of an 
element. The effect of adding small amounts of Sn to Sb has 
been investigated by studying the magnetic anisotropy at room 
temperature. WAT (9) 
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9a. Inspection & Defects, 


including X-Ray Inspection 


Ci. os - RARER ET «. SBUESECTION 6 6260 Vee 

Atomic Structure and Vibrations in Zinc Crystals—IV. Dif- 
fuse Scattering of X-rays at Different Temperatures. G. E. M. 
JAUNCEY & W. A. Bruce; V. The Diffuse Scattering of X-rays 
at Various Scattering Angles. W. A. BRUCE & E. M. MCNATT; 
VL. Determination of Electron Asymmetry and the Two Princi- 
pal Characteristic Temperatures. G. E. M. JAUNCEY & W. A. 
Bruce (Wash. U.) Phys. Rev., Vol. 51, Jume 15, 1937, pp. 
1062-1073. Original research. With diffuse scattering experi- 
ments from single crystals of Zn, the surfaces of the artificial crys- 
tals must. be plane to 10° cm., if the measurements are to be 
reliable. Methods of annealing and polishing the crystals are 
described, in which this degree of planeness is obtained. Former 
experimental results on the diffuse scattering of X-rays from 
single crystals of Zn at room temperature were not accurate enough 
to give certain evidence of the existence of asymmetry in the elec- 
tron atmospheres of the Zn atoms. More exact and careful 
measurements of the diffuse scattering are described and discussed 
For previous installments see also Metals and Alloys, Vol. 8, Dec 
1937, p. MA 762L/9. WAT (9a) 


Radiographic Studies of Primary Structure (Réntgendurch- 
strahlungen zum Sichbarmachen des Primargefiiges) H. KosTRON 
& EvA RupPEL (Vereinigten Leichtmetall-Werke) Z. Metallkunde 
Vol. 29, May 1937, pp. 163-168. Experimental. A series of 
radiograms of discs of cast and forged sections of an Al-Mg-Ci 
alloy show the primary segregation structures better than macro 
photographs or hardness measurements. Differences in density 
corresponding to about 0.01 cm of Al can be detected, this i: 
equivalent to a difference in composition of about 0.06% Cu in 
sample 2 mm. thick. The greatest contrast was obtained with disc 
5 mm. thick. The method is of value in determining proper area 
for sampling and further detailed study of segregation features. 


GD (9a 


The Production of Flakes in Steel by Heating in Hydrogen 
R. E. CRAMER (Eng. Exp. Station, Univ. of Ill.) Trans. Ame 
Soc. Metals, Vol. 25, Sept. 1937, pp. 923-934. Original researc! 
on the connection between flakes and H2. Brief review is give: 
of recent literature. Steel (0.80% C, 0.80% Mn), free fro: 
cracks, developed flakes or small cracks after heating at 2200° | 
for 27 hrs. in an atmosphere of H: and cooling in air. Stee 
heated to incipient fusion in H. appeared to crack at the austenit: 
grain boundaries. This type of crack was not observed whe: 
heated to normal forging temperatures. Specimens heated in H 
and water quenched showed numerous small cracks. Gas analyses 
of flaked steel failed to show any relation between gas conten‘ 
and the presence of flakes. HH: may cause flakes or small crack: 
in air cooled steel, but there are possibly other causes which, of 
themselves or with the Hz pressure, result in flakes. 11 references 


WLC (9a) 


Numerical Evaluation of Roughness and Interrelations be- 
tween Surface Quality, Working Method and Properties of 
Materials (Die zahlenmiassige Erfassung der Rauhigkeit und 
Gesetzmassigkeiten zwischen Oberflachengiite und Bearbeitung 
sowie Werkstoffeigenschaften) G. Drepirreux. Tech. Zentralbl. 
prakt. Metallbearbeit., Vol. 47, May 1937, pp. 360-361; June 
1937, pp. 439-442. Interesting review based on 32 references, 
including several contributions of the author. EF (9a) 


Methods for Determining Surface Quality (Die Verfahren zur 
Bestimmung der Oberflachengiite) G. Dreprereux. Tech. Zen- 
tralbl. prakt. Metallbearbeit., Vol. 47, Mar. 1937, pp. 201-206; 
Apr. 1937, pp. 286-294. A careful review based on 66 refer- 
ences. EF (9a) 


Recent Progress in Industrial Radiography. HERBERT R. ISEN- 
BURGER (St. John X-ray Service, Inc.) Iron Age, Vol. 140, Nov. 
25, 1937, pp. 43-45. Brief practical discussion of the progress 
made in radiographic technique, especially in construction of more 
efficient X-ray equipment. Most important factor in this develop- 
ment was the expiration of the Coolidge patent in 1933. 

VSP (9a) 
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Che Sensitivity of X-ray Inspection of Aluminum (Die Em- 
piindlichkeit des Fehlernachweises bei der Aluminiumdurch- 
strahlung. E. A. W. MULLER. Giesserei, Vol. 24, Nov. 19, 1937, 
pp. 595-597. Experiments have shown that in X-ray tests of Al 
castings, just as in steel, thin wires inserted in the casting are more 
readily recognized than pores. In order to detect segregations in 
A! castings, small wires of about 1.5% of the thickness of the 
casting are used. There is about a 100% improvement in ease 
of locating pores and voids. 12 references. Ha (9a) 

New Optical Instruments for the Metal Industry (Neue 
optische Gerate fiir die Metallindustrie. H.SCcHoRSCH (Zeiss-Jena) 
Tech. Zentralbl. prakt. Metallbearbeit., Vol, 47, May 1937, pp. 362- 
364; June 1937, pp. 442-444. Structural features of new Zeiss 
optical instruments, and their application to metallurgical prob- 
lems are given. EF (9a) 

Examination of Structure and Condition of Objects (Metodi di 
esame della struttura e dello stato dei corpi) Ind. Meccan., Vol. 
19, Dec. 1937, pp. 860-868. Theories of X-ray investigation of 
the structure and interior conditions of a body, and the principles 
involved, are explained. Ha (9a) 


Sb. Physical & Mechanical Testing 


W. A. TUCKER, SECTION EDITOR 


Recent Methods of Determining the Ductility of Sheets and 
Correlation with Tensile Strength (Sistemi recenti d’accerta- 
mento della duttilita delle amiere e correlazione colla resistenza 
alla trazione) M. Prever. Ind. Meccan., Vol. 19, Sept. 1937, 
Pp. 659-665; Oct. 1937, pp. 735-740. Methods and instruments 
used in determining the deep-drawability of steel sheets and non- 
ferrous materials are reviewed. The particular instruments used 
in the Kaiser-Wilhelm-Inst., Diisseldort are described, with tables 
giving comparative results for various materials. Ha (9b) 

Measurement of Elastic Constants with Supersonic Waves 
(Messung Elastischer Konstanten mit Ultraschall) L. BERGMANN. 
Z. Ver. deut. Ing., Vol. 81, July 24, 1937, pp. 878-882. A method 
based on the use of supersonic vibrations permits very accurate 
determinations of elastic properties. The method has the advan- 
tages over ordinary static methods in that no elastic after-effect 
takes place and all elastic constants can be measured on the same 
test specimen. Ha (9b) 


APRIL, 1938 


10 


The Yield Point of Mild Steel under Special Experimental 
Conditions (Die Streckgrenze von weichem Stahl bei besonderen 
Versuchsbedingungen) A. Kirscu. Metallwirtschaft, Vol. 16, Dec. 
17, 1937, pp. 1321-1324. Research. Yield point phenomena in 
mild steels were studied, using an oscillograph to record the 
course of the load and elongation during the test. With either 
dead weight loading or an elastically applied load, at the beginning 
of plastic deformation the elongation velocity over the gage length 
amounted to several per cent (2-9) per second. This value, the 
elongation velocity at the yield point, was found to be very sensi- 
tive to the degree of axiality of loading, and may explain the 
conflicting results of other investigators. The drop in load at the 
yield point in the usual tensile test is not the effect of rigid load- 
ing on the load measuring device as advanced by Welter and 
Spath, but is a property of mild steel. GA (9b) 

Testing of the Running Properties of Bearing Metals under 
Dynamic Load (Priifung der Laufeigenschaften von Lager- 
metallen unter Dynamischer Belastung) H. O. HEYER. Adxzf/o- 
mobiltech. Z., Vol. 40, Nov. 25, 1937, pp. 551-559; Dec. 10, 
1937, pp. 589-595. Experimental. A dynamic bearing metal test- 
ing machine was developed for metals used in high-speed internal 
combustion engines, which imitates service conditions, as the wear 
observed in the machine agrees with that under actual conditions. 
The behavior of white metals and Pb bronzes can be predicted 
after 10 million revolutions. A fine dispersion of the Pb produces 
good wearing qualities. The actual behavior depends very much 
on the Pb form and distribution in the metal. The use of the 
machine for different purposes is described in detail. 5 references. 

Ha (9b) 

Research on Mechanical Properties and Testing in the 
U.S.S.R. N. DavipenKov (Leningrad State Univ.) Metal Ind., 
London, Vol. 50, Jan. 8, 1937, pp. 34-38. General up-to-date 
review of Russian investigation in this field. 34 references. 

RWB (9b) 

Relations between Stress and Reduction in Area for Tensile 
Tests of Metals. C. W. MacGrecor (Mass. Inst. Tech.) Trans. 
Am. Inst. Mining Met. Eners., Vol. 124, 1937, pp. 208-228. 
With discussion. See Metals and Alloys, Vol. 8, Nov. 1937, 
p. MA 682R/2. (9b) 

The Effect of Vibrations on the Tensile Properties of Metals. 
G. WELTER & A. BUKALSK!I. Engineering, Vol. 144, July 2, 1937, 
pp. 4-5. See Metals and Alloys, Vol. 8, Oct. 1937, p. MA 627L/7. 

LFM (9b) 
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Copper provides another important job for the Southwark-Emery Universal Testing 
Machine. The surprisingly large number of wrought copper alloys produced for a 
wide range of applications must, of necessity, be of known characteristics. Tension 
properties are of paramount importance. Lack of exact knowledge would defeat 
the very purpose for which the material was developed. In the research laboratories 
of the Chase Brass & Copper Co., at Waterbury, Conn., and at Cleveland, Ohio, 
Southwark-Emery Testing Machines are used to determine these data... ; selected 
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is in the laboratory. 
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he Electric Gage. C. M. HATHAWAY & E. S. Lez. Mech. 
», Vol. 59, Sept. 1937, pp. 653-658. Descriptive. The instru- 
t is a device for measuring linear dimensions or displacements 
very small size by the disturbance of an electric oscillating 
uit. Displacements as small as 0.0001 in. or even 0.000001 
an be determined. Calibration and application are described 
letail. Ha (9b) 


Methods for Examining the Structure and Conditions of an 
Object (Metodi di esame della struttura e dello stato dei corpi) 
C. M. Ind. Meccan., Vol. 19, Oct. 1937, pp. 731-735. Prin- 
ciples and instruments for determining the condition of a piece 
of metal by electromagnetic, iron filing and electroacoustic meth- 
ods are described. Ha (9b) 


Determines Cast Iron Properties. JOHN M. LEssELLs (Mass. 
Inst. of Tech.) Foundry, Vol. 65, Sept. 1937, pp. 36-37, 90. 
Considers the mechanical testing of cast Fe from the engineer's 
point of view. Includes a number of graphs and a table giving 
comparison of variations of tensile strength with variations in 
impact test results for a series of samples. VSP (9b) 


Tension Measurement and Control in Cold-strip Mills. C. M. 
HATHAWAY & M. MoHLerR. Elec. Eng., Vol. 56, Sept. 1937, pp. 
1141-1144. A tensiometer is described which measures the ten- 
sion in the strip during rolling in a cold-steel mill. The value 
uf the measurement and “level” indication are outlined. 


=A o3 


WHB (9b) 
Torsional Viscosimeter for Slags. B. SELIVANOV & V. SPEIZ- 
MAN. -Metallurg, Vol. 12, May 1937, pp. 3-9. In Russian. Tor- 


sional viscosimeter is described in which the central cylinder rotates 
instead of the container. The torsional moment is determined by 
simultaneous projection on a scale mirror of the images from two 
mirrors placed at the ends of the torsion wire. (9b) 


Comparison of Platinum Resistance Thermometers with the 
Helium Thermometer from —190°C. to —258°C. W. H. 
Kersom & A. Bij. (Kamerling Onnes Lab., Leiden). Proceedings 
Koninklijke, Vol. 39, No. 5, 1936, pp. 574-575. In English. Re- 
ports of tests with different commercial grades of Pt. EF (9b) 


Experimental Investigations on the Safe Limit of Static Pres- 
sure between Spherical and Plane Surfaces. A. C. PHILLIPS & 
A. F. C. Pottarp. Engineering, Vol. 163, Feb. 26, 1937, pp. 
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223-224; Mar. 12, 1937, pp. 281-282; Mar. 26, 1937, pp. 339- 
340; Apr. 9, 1937, pp. 398-400. LEM (9b) 


Testing of Aero-engine Materials. Bristol Aeroplane Co. 
Machinery, London, Vol. 50, Sept. 9, 1937, pp. 731-732. Descrip- 
tive. Tensile and compressive strength up to 900° C., repeated 
impact, abrasion and wear up to 250° C., and fatigue strength are 


measured. JZB (9b) 


Equipment for Routine Creep Tests on Zinc and Zinc-base 
Alloys, and an Example of its Application. J. Ruzicka (N. J. 
Zinc Co.) Trans. Am. Inst. Mining Met. Engrs., Vol. 124, 1937, 


pp. 252-270. With discussion. See Metals and Alloys, Vol. 8, 
Dec. 1937, p. MA 756L/4. (9b) 
9c. Fatigue Testing 

H, F. MOORE, SECTION EDITOR 


The abstracts appearing under this heading are prepared in co- 
operation with the A.S.T.M. Research Committee on Fatigue of 
Metals. The purpose of this cooperation is to make readily 
available complete references to the literature of this subject. The 
Committee does not necessarily subscribe to the statements of either 
the author or the abstractor. 


An Automatic Electrical Fatigue Testing Machine. CECIL 
F. Wray. Engineer, Vol. 164, Sept. 3, 1937, pp. 251-254. 
Mathematical and descriptive. The machine, developed by the 
Wire Ropes Research Committee of the Safety in Mines Research 
Board, is designed to subject specimens of wire used in the 
manufacture of winding ropes for mines to alternating stress 
cycles of known magnitude and frequency. The value of the 
stress is plotted against the number of reversals to cause failure. 
This gives a graph of the fatigue properties. Alternating cur- 
rent is supplied to the specimen, which is suspended in the field 
of a permanent magnet. Impulses of the same frequency as the 
current supply are applied to the specimen. If these coincide with 
the natural period of free vibration of the wire when it is sus- 
pended, so as to vibrate as a “free-free” bar, it will begin to 
vibrate and maintain its resonant vibration until fracture occurs, 
or the current is shut off. Corrosion fatigue tests are also pos- 
sible with this machine. Equations are given working out various 
fatigue problems. The machine is described in detail and photo- 
graphs are given. LFM (9c) 
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9d. Magnetic Testing 










L. S&S. REID, SECTION EDITOR 






The Theory of Ferromagnetism: Lowest Energy Levels. J. C. 
SLATER (Princeton U.) Phys. Rev., Vol. 52, Aug. 1, 1937, pp. 
198-214. Discussion. The theory of ferro-magnetism is formu- 
lated, both by the method of energy bands and the method of spin 
waves, and the connection between them is investigated. 

WAT (9d) 
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Contributions to Quantitative Spectrographic Analysis, Par- 
ticularly of Light Metals (Beitrage zur quantitativen Spektralana- 
lyse insbesondere von Leichtmetallen) H. Kaiser. Metallwirt- 
schaft, Vol. 16, Oct. 22, 1937, pp. 1095-1102. Original research 
with discussion. An investigation was carried out of the indi- 
vidual physical processes taking place in the condensed spark 
discharge used for the quantitative spectrographic analysis of 
metals. Investigation covered the excitation of the radiation of 
the metal vapor in the spark, the electrode form and crystallo- 
graphic structure, and the “spark etch effect.’ Highest analytical 
accuracy can be obtained only by the use of a constant electrical 
discharge, which uniformly samples and vaporizes the electrodes. 
The Feussner mechanically regulated condensed spark gives com- 
plete constancy of electrical conditions. The circuit constants of 
this spark and the electrode form must be carefully chosen to 
insure uniformity of sampling of the electrodes. The variations 
in the spectral line intensities with the duration of the sparking 
time (spark etch effect), caused by changes in the electrode sur- 
face, are dependent upon the ratio of the sparking time to the 
electrode area, the electrode material, and the spectral lines used. 
Experimental conditions for the analysis of Mg-Al alloys for Mg 
can be found, by consideration of the spark etch effect, for which 
the analytical results are independent of the crystallographic struc- 
ture of the electrodes. S. Owens (9c) 


Progress in Methods of Spectrographic Analysis (Fortschritte 
in der spektralanalytischen Methodik) WALTHER GERLACH & W’. 
ROLLWAGEN (Univ. Miinchen) Metallwirtschaft, Vol. 16, Oct. 22, 
1937, pp. 1083-1094. A concise review, including recommended 
technique, is given of the present status of qualitative and quanti- 
tative spectrographic analysis of materials. A very complete 
discussion of the use of the interrupted arc source for the analysis 
of metals and salts is given. Discussion includes apparatus <e- 
scription; effects upon the analysis of arc current, arc length, typ 
of photographic plate, and size, polarity, and temperature 
electrodes; recommendations for the supporting electrode materia 
for the analysis of salts; advantages of maintaining the arc in gas¢ 
other than air, for example, in N2 to reduce electrode oxidati 
and in O. or COs to reduce intensities of the cyanogen bon 
and a comparison of the interrupted d.c. and a.c. arcs struck 
means of an auxiliary Tesla discharge, with the d.c, are str 
by mechanical contact of the electrodes. Techniques and advn- 
tages of new methods of quantitative analysis based upon the use 
of “spectral line breadths’” are described. S. Owens (9) 

Experiences with Quantitative Spectrographic Analysis in the 
Supervision of Operating Processes (Erfahrungen mit der Quan- 
titativen Spektralanalyse in der Betriebsiiberwachung) E. Lay & 
A. Keir. Aluminium, Vol. 19, Dec. 1937, pp. 749-752. Routine 
analysis of light metals by metal-arc spectrography was applied to 
immediate production control. Mg, Mn, S and Ti in Al alloys 
are determined in contents up to 1.5%. Ha (9%) 


Spectroscopy in the Metal Industries. Kerivin BuRNs (Univ. 
Pittsburgh) Instruments, Vol. 10, May 1937, pp. 129-132. 
Descriptive review. Application of various spectrographic com- 
binations to the analysis of several metals and alloys is illus- 
trated. Typical spectra are reproduced to show the position of 
major lines and the appearance of impurities present in amounts 
prohibitive for certain applications. Exposures in helium are use- 
ful in certain regions to weaken the interfering effect of air bands, 
but in other regions the helium bands themselves may be trouble- 
some. In some cases, (e.g. the determination of traces of Cd in 


Zn) x gps is not only faster, but more reliable than wet 
methods. FPP (9c) 


The Application of Spectral Analysis for the Quantitative 
Determination of Alkalis and Alkaline-earths. V: The Direct 
Photoelectrometric Determination of Alkalis (Die Anwenaung 
der Spektralanalyse zur quantitativen Bestimmung von Alkalien 
und Erdalkalien. V. Mitteilung: Die directe photoelektromet- 
rische Bestimmung der Alkalien) W.H. JANSEN, J. HEYEs & C. 
RICHTER. Z. physik.. Chem., Vol. 174 (A), Oct. 1935, pp. 291- 
300. Original research. Detailed description of a new simplified 
method for quantitative spectral-analytical determination of alkali 
metals (Li, K, Na, Rb, and Cs) with an accuracy of about 5%. 

ORS (9e) 
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A Theory of Diffusion in Solids, JOHN E. Dorn & Oscar 
E. HARDER (Battelle Memorial Inst.) Metals Tech., Vol. 4, Sept. 
1937, T. P. 836, 19 pp. Theoretical discussion. The migration 
of a foreign atom in a metal lattice may be subdivided into 
interstitial and substitutional diffusion. A foreign atom in an 
interstice of the parent lattice oscillates at the bottom of a poten- 
tial energy well. When it acquires a kinetic energy greater than 
the potential energy of the well it is loosened, and may diffuse 
to a neighboring unoccupied interstitial site. For substitutional 
diffusion 2 atoms must be loosened simultaneously. Diffusion 
constants are given for both interstitial and substitutional diffusion. 
Interstitial diffusion is generally more rapid than substitutional. 
Shallow potential energy wells, in general, favor low solubilities 
and rapid rates of diffusion. 14 references. JLG (10) 

The Sources of Error in the Preparation of Metallographic 
Polishes (Beitrag zu den Fehlerquellen bei der Herstellung von 
Schliffen) F. Rott (Meier & Weichelt, Leipzig) Metallwirtschaft, 
Vol. 16, Nov. 12, 1937, pp. 1179-1184. Review. In the rough 
grinding of metallographic specimens, structure changes may be 
aused by overheating and cold working of the ground surfaces. 
lemperatures as high as 950° C. have been measured 1 mm. below 
the ground surfaces. Other factors altering the polished surface 
ire flow, pitting, and tearing out of non-metallic inclusions. Im- 
proper etching will also alter the structural appearances of a 
netallographic sample. Chemical reaction of the polished surface 
with O and N will lead to erroneous conclusions. Apparently the 
polishing activates the surface towards reaction with the gases. 


GA (10) 


NEW SIZE 


BURRELL HIGH-TEMP. (2550°F.) 
FURNACES ARE NOW BUILT FOR 
ONE - TWO - OR FOUR TUBES 




















PLEASE REQUEST 
New Burrell Bulletin 83-01 


BURRELL TECHNICAL SUPPLY CO., PITTSBURGH PA. 





APRIL, 1938 





~{0-METALLOGRAPHY 


J. MARSH, SECTION EDITOR 


Effect of Additions to Cobalt on Its Allotropic Transforma- 
tion. U. HaAsHimoto. Nippon Kinzoku Gakukai-Si, Vol. 1, 
Sept. 1937, pp. 177-189. In Japanese. Original research. Ef- 
fects of added elements on the transformation point of Co are 
not predictable, for too many factors are involved. Elements with 
body-centered cubic lattices, e.g., Li, Ta, Cr, Mo, W, Na, K, and 
V, raise the transformation temperature, as do As, Sb and Bi. 
Elements with face-centered cubic lattices, e.g., Cu, Ag, Au, Fe, 
Ni and Al, lower the temperature. Among elements with close- 
packed hexagonal lattices, Mg and Zn lower the transformation 
temperature, but Ca (over 450°), Be, Ti and Zr raise it. Mn 
lowers the allotropic point and Si raises it. KT (10) 


The Influence of the Elements Beryllium, Carbon, and Sili- 
con, on the Polymorphous Transformation of Cobalt (Der Ein- 
fluss der Elemente Beryllium, Kohlenstoff und Silizium auf die 
polymorphe Umwandlung des Kobalts) W. KOsTter & E. SCHMID 
(Kaiser-Wilhelm Inst. Metallf.) Z. Metallkunde, Vol. 29, July 
1937, pp. 222-23. Experimental. On the basis of thermal, mag- 
netic, and microscopic measurements, the equilibrium diagrams in 
the region Co-CoBe, and Co-CO.Si were determined. The A, for 
the y-€ transformation is lowered by Be while the A, is raised; 
C lowered both A; and A,¢, and Si raised both values. GD (10) 


Influence of Cold Work on Austenitic Grain Size. ALBERT 
PORTEVIN. Metal Progress, Vol. 32, Aug. 1937, pp. 166-167. 
Shows micrographs that indicate a decided effect of cold work on 
the McQuaid-Ehn grain size. WLC (10) 
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Amorphous State of Metals (Der amorphe Zustand der 
Metalle) J. KRAMER. Z. Physik, Vol. 106, Sept. i, 1937, pp. 
675-691. General discussion with some experimental work. 
States that theoretically all metals may be changed from the 
crystalline state to an amorphous metal modification characterized 
by such non-metallic properties as poor heat and low electrical 
conductivity and lack of metallic luster. The electrons that con- 
tribute to metallic properties must be torn away from the metal 
atom so that a crystal structure no longer exists. All metals will 
transform to the amorphous state at low enough temperatures but 
experimental results to date have been limited to metals having 
transformation temperatures at or above that of liquid air. Metals 
produced in the amorphous state have the following transforma- 
tion temperatures in °K.: 


Fe Ni Pt Zn Sn Cd _ Sb Ir Al Pb 
440 336 510 133 180 150 446 275 140 455 


Hg Mo 

160 210 

Other methods for obtaining metals in the amorphous state are: 
(1) Vaporization at high temperatures (applicable to metals with 
low boiling points such as Hg and Al), (2) electrolysis for a few 
such as Pt and Sb, and (3) cathode disintegration (suitable for the 
majority of metals). The amorphous metals thus obtained have 
the properties of good insulators. Both X-ray and electron dif- 
fraction studies have been made to prove the amorphous metals 
produced by the above methods lack crystalline structure. Struc- 
ture of Thin Metallic Layers (Ueber die Struktur diinner Metall- 
schichten) [id., pp. 692-701. Original research. If, as shown in 
the previous paper, crystalline metals become amorphous below 
certain transformation temperatures, some metals could not be 
made amorphous because they transformed at temperatures below 
that of liquid air. Cu and Bi in this class were, however, made 
amorphous by heating to extremely high temperatures (10,000°) 
and collecting the metal vapor in thin layers of the order of 10° 
cm. FHC (10) 


The Constitution of the Copper-gallium Alloys in the Region 
18 to 32 Atomic Per Cent of Gallium. W1LLIAM HUME-ROTHERY 
& GEOFFREY VINCENT RAYNoR (Oxford) J. Inst. Metals, Vol. 
61, 1937, Advance Copy No. 782, 18 pp. Original research. The 
equilibrium diagram of Cu-Ga for temperatures above 420° C. 
in the region 18-32 atomic % Ga was investigated. Three dis- 
tinct modifications of the 8 phase were found cons 420° C., and 
there is evidence that a fourth exists at low temperatures. The 
B phase stable at high temperatures has a considerable range of 
composition, which narrows rapidly with decreasing temperature 
until a eutectoid point is reached at 618° C. The phase boun- 
daries for this modification agree well with the diagram of 
Weibke, but, in disagreement with the latter, the eutectoid trans- 
formation is not 8 == a + y but B = Pf’ + yY where Pf’ exists 
over a narrow range of composition in the region of 22.3 atomic 
% Ga. The Pf’ phase is stable above 475° C., at which tempera- 
ture another transformation takes place with the formation of the 
8B” phase existing over a narrow range of composition in the 
region 21.5 atomic % Ga. JLG (10) 


The Reactions of Iron with Molten Zinc (Ueber die Reak- 
tionen des Eisens mit fliissigem Zink) E. ScHEiL & H. Wurst 
(Kaiser-Wilhelm Inst. f. Metallf.) Z. Metallkunde, Vol. 29, July 
1937, pp. 224-29. Experimental. The rate of attack of Armco Fe 
by molten Zn was studied between 450 and 550° C., and a sharp 
maximum was found at 500° C. Two types of rate curves were 
found: 1. The rate is parabolic and associated with the formation 
of the y (FeZn;) phase. The Fe diffuses through the alloy 
layer and reaction occurs at the alloy-melt interface. 2. The rate 
is linear and the y phase is absent. This type operates at 500°. 
The Zn penetrates the alloy layer by capillary action, and reaction 
occurs at the Fe-alloy interface. Addition of up to 1.4% Si to 
Fe increases the rate of attack, but 4.7% decreases it; Mn, MnS, 
Al, Cu also decrease the rate. Additions of As, Cu, Pb to the 
Zn have no effect; Bi, Cd, Sb, Sn decrease the rate somewhat; 
0.3% Al nearly stops the reaction. GD (10) 


A Study of the Deformation of the Microstructure of Some 
Two-phase Alloys by Cold Rolling. HERMANN UNcKEL. /. 
Inst. Metals, Vol. 61, 1937, Advance Copy No. 779, 22 pp. 
Original research. Deformation of the structure on rolling two- 
phase alloys is discussed in light of previous observations. Vari- 
ous alloys, some of which contained a second phase harder than 
the matrix and some of which contained a second phase softer 
than the matrix, were cold rolled different degrees. icro-exam- 
inations were made before and after rolling in order to deter- 
mine the relative elongation of the two phases. Results indi- 
cated that deformation takes place in such a way that the work 
of deformation becomes a minimum. JLG (10) 


Structure and Resistance of Thin Metal Films. D. A. WRIGHT. 
Nature, Vol. 140, July 17, 1937, p. 107. Proposes that existence 
of sharp transition temperature in thin films (previously ascribed 
by some to crystallization from amorphous state and by others to 
recrystallization) may be associated with gas which is desorbed at 
the critical temperature. Experiments on high-frequency CSB Cio) 

10) 


of thin Mo films confirm this view. 
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Absorption of Hydrogen and Nitrogen by Pure Iron. K. 


IwAsE & M. Fukusima. Nippon Kinzoku Gakukai-Si, Vol. 1, 
Aug. 1937, pp. 151-160. In Japanese. Original research. The 
solubility of gas in metals and alloys at high temperatures was 
measured by observing the decrease in volume of gas in contact 
with the sample. The solubility and rate of solution of H: and 
N: at atm. pressure in electrolytic Fe and in reduced Fe up to 
1185° C. were determined. The rate of solution of gas, especially 
of No, is greatly affected by the grain size of the sample within 
the temperature range studied. The solubility of H: in pure Fe 
increases as the temperature rises and changes abruptly at the As 
point. The solubility of Nz in a Fe (determined with reduced 
Fe) increases as the temperature rises, although it is very small. 
In Y Fe, however, the solubility decreases with rise of tempera- 
ture; the values measured with electrolytic and with reduced Fe 
are nearly same within the limit of experimental error. Absorp- 
tion of Hydrogen by Some Metals and their Alloys with Iron. 
Ibid., Sept. 1937, pp. 202-213. In Japanese. Original research. 
The absorption of Hz by 10 metals and 8 binary ferrous alloys 
thereof was determined by means of the same apparatus and pro- 
cedure used in the foregoing investigation, and the results were 
compared with their equilibrium diagrams. Mn, Ni, Cr, Si and 
Cu absorb H: at high temperatures and the quantity increases with 
rise of temperature; the solubility of H: in Mn changes abruptly 
at the transformation point a Mn = 8 Mn. Ti and V absorb a 
large quantity of Hz at lower temperatures, forming their hydrides, 
but absorption of H: by W and Mo could not be detected. The 
solubilities of Hz in the solid solution ranges of Fe-Ni, Fe-Cr, 
Fe-Mn and Fe-Al indicate neither an abrupt change nor a straight 
line but continuous curves with a maximum or a minimum. In 
the 2-phase range of the Fe-Cu system, the solubilities change 
from one side to the other, indicating a linear relation with the 
composition. The solubility of H2 in Fe-Si alloys is large at lower 
temperatures, and the shapes of their temperature-solubility curves 
are similar to those of the hydride-forming elements such as Ti 
and V. KT (10) 


Diffusion of Carbon from Steel into Iron. LEONARD C. Grim- 
SHAW (Latrobe Electric Steel Co.) Metals Tech., Vol. 4, Sept. 
1937, T. P. 843. 11 pp. Diffusion of C from C and alloy steels 
into Fe plated on the steels was studied at different temperatures. 
As the temperature is raised from the point where the steel is in 
the Y phase while the Fe is in the a phase, C diffuses slowly into 
the a Fe, and when saturated with C the a Fe changes into y. 
Diffusion into a Fe is greatly influenced by the C gradient. At 
higher temperatures where both the steel and Fe are in the y phase 
diffusion is much faster, and increases in rate as the temperature 
is raised. Alloys in the steel influence the rate of C diffusion 
from the steel into the Fe. The addition of small amounts of 
alloying elements that do not combine with all of the C to form 
stable carbides increases the rate of C diffusion. When the C is 
in the form of stable carbides in the steel, time is required, even 
at temperatures where the Fe is in the y phase, for carbides ti 
diffuse into the y Fe and there break down and allow C to go 
into solution and diffuse rapidly. JLG (10) 


The Progress of the Austenite Transformation in the Under- 
cooled State According to Experiments with Pure Carbon Steels 
(Ueber den Ablauf der Austenitumwandlung im unterkiihlten 
Zustand nach Versuchen an reinen Kohlenstoffstahlen) H 
LANGE & H. HANseEL. Mitt. Kaiser-Wilhelm-Inst. Eisenforsch., 
Disseldorf, Vol. 19, No. 14, 1937, pp. 199-208. Previous work 
in establishing the transformation as a function of temperature, 
cooling velocity, and concentration, for C steels is reviewed, and a 
new transformation diagram for the austenite transformation in an 
hypereuctectoid C -steel is established. Confirms earlier results of 
other investigators that showed the progress of austenite trans- 
formation in the undercooled state to follow in hypereutectoid 
steels, a uniform reaction rate between 700° C. and the tempera- 
ture of martensite formation. The results also confirm previous 
conclusions that the various quenched structures (troostite, sorbite, 
etc.) are actually pearlitic. 8 references. Ha (10) 


Studies on the Inter-diffusion of Copper, Tin, and Graphite 
Powders. T. IsHIKAWA. Nippon Kinzoku Gakukai-Si, Vol. 1, 
Oct. 1937, pp. 226-231. Im Japanese. Original research. The 
mechanism of the sintering of compressed metal powders, 90 
parts of Cu, 10 parts of Sn and 2 parts of graphite, was studied 
in detail by measuring density, hardness, electric resistance, and 
expansion, and also by X-ray analysis and microscopic examination. 
During the sintering process, one or more transient phases such 
as Y and other Sn rich phases are produced, and the powders, 
prepared by electrolysis, evolve their absorbed H: gas. Heating 
for about 3 hrs. at 650-700° C. is sufficient to cause complete 
diffusion of the compressed powders used in the investigation. 
The results obtained with graded particles showed that the inter- 
diffusion taking place in a given time is greater, the smaller the 
size of the particle. This is in agreement with observations of 
the inter-diffusion of Cu and Zn by E. A. Owen and L. Pickup 
(See Metals and Alloys, Vol. 4, Nov. 1933, p. MA 349). 
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Thermochemistry of Alloys II. Direct Determination of Heats 
of Formation of the Ternary Alloys Iron-nickel-aluminum, Iron- 
cobal-aluminum, Copper-nickel-aluminum, Iron-aluminum-sili- 
con, and of a Series of Alloys of Copper-manganese-aluminum 
(Zur Thermochemie der Legierungen II, Unmittelbare Bestim- 
mung der Bildungswarmen der Dreistofflegierungen Eisen- 
Nickel-Aluminium, Eisen-Kobalt-Aluminium, Kupfer-Nickel- 
Aluminium, Eisen-Aluminium-Silizium, sowie einer Legierungs- 
reihe des Systems Kupfer-Mangan-Aluminium) F. KOrBer, W. 
OELSEN & H. LICHTENBERG. Mitt. Kaiser-Wilhelm-Inst. Eisen- 
torsch., Diisseldorf, Vol. 19, No. 11, 1937, pp. 131-159. Original 
research. Experiments to determine the mechanism of alloy forma- 
tion and to determine heats of formation from ternary diagrams 
are described. In each case a direct determination was made by 
pouring the 3 metals together, and the relation between heat of 
formation and location of the concentration planes in the diagrams 
checked. Tables of heat contents for the alloys studied are in- 
cluded. 50 references. The Thermochemistry of Alloys III. 
The Heats of Formation of the Binary Alloys Iron-antimony, 
Cobalt-antimony, Nickel-antimony, Cobalt-tin, Nickel-tin, Cop- 
per-tin and Copper-zinc in the Cast State (Zur Thermochemie 
der Legierungen III. Die Bildungswarmen der Zweistofflegier- 
ungen Eisen-Antimon, Kobalt-Antimon, Nickel-Antimon, Ko- 
balt-Zinn, Nickel-Zinn, Kupfer-Zinn und Kupfer-Zink fiir den 
Gusszustand) F. KOrBER & W. OELSEN. [bid., No. 15, 1937, pp. 
209-219. The relation between the heat of formation and the con- 
stitutional diagram was investigated for each combination. The alloy 
Fe-S was not included as the reactions between Fe and S in pouring 
them are not complete, although it was ascertained that heat was 
evolved. The heat of formation of the Sn and Sb alloys with Fe, 
Ni and Co increased in the order Fe-alloys, Co-alloys, Ni-alloys. 
The heat content curves of the Sn alloys indicate appreciable dis- 
sociation of the compounds in the melt. Tables are given for all 
systems. 15 references. See also Metals and Alloys, Vol. 8, July 
1937, p. MA 434L/10. Ha (10) 

The Equilibrium Diagram for the System Cu-Sn and the 
Transformation Associated with the Decomposition of the Solid 
Solution a. S. T. KoNOBEJWSKI AND W. P. TARAssowA (Moscow 
State Univ.) Acta Physicochim. U. R. S. S., Vol. 6, 1937, pp. 
781-798. In English. Original research x-ray study re-established 
he equilibrium lines between the region of the @ solid solution 
and the 2-phase regions a + y, and a + e. An intermediary 
shase, called e’, which forms from the solid solution a below 
380° C. was detected and investigated. Its lattice is rhombic with 
1 = 9.526 A.U., b = 5.500 A.U., c = 8.641 A. U., and 32 atoms 
in the unit cell. (See also Metals and Alloys, Vol. 8, June, 1937, 
o. MA 370R/5.) Determination of the Limiting Solubility of the 
| Phase in the Ternary System Copper-zinc-tin at Low Temper- 
atures by the Method of X-ray Analysis. /bid., pp. 799-814. In 
inglish. Original research. Alpha-phase transformation on an- 
vealing in different initial states, i.e., after quenching, slow cooling 
ind straining has been studied. In strained samples, the process of 
lecomposition is considerably accelerated. Kinetic curves of iso- 
hermal decomposition of solid solutions are plotted for strained 
samples. The surface of spacings and the Vegard lines are plotted 
for the ternary solid solution of Cu-Zn-Sn. A method for plotting 
the boundaries of homogeneous regions in ternary systems is pro- 
posed. The solid solution boundary is plotted in 3 isothermal sec- 
tions at 310, 350 and 500° C. EF (10) 


Metallographic Changes During Cooling Between the First and 
Second Stages of Annealing. H. A. SCHWARTZ & C. H. JUNGE 
(Natl. Malleable & Steel Castings Co.) Trans. Am. Foundrymen's 
Assoc., Vol. 8, Jan.-Feb., 1937, pp. 507-526. Illustrates and ex- 
plains the changes that take place between the first and second 
stages of graphitization. CMS (10) 

Microscopic Imperfections in Metallic Crystals. NoRMAN P. 
Goss (Cold Metal Process Co.) Metal Progress, Vol. 32, July 
1937, pp. 41 and 80. Reviews the development of the structure 
of crystals. Particular attention is given to “mosaic” crystals 
and development of “internal surface.” WLC (10) 


Reactions in Metals at Room Temperature (Ueber Vorg 
in Metallen bei Zimmer temperatur) H. HANEMANN. Mefvail- 
wirtschaft, Vol. 16, Nov. 19, 1937, pp. 1203-1205. Brief discus- 
sion. Recrystallization, diffusion, and lattice transformations oc- 
curring in metals at room temperatures are discussed. GA (10) 


Slag Inclusions in Steel. HANs DrerGARTEN (SKF Bearing 
Co.) Metal Progress, Vol. 32, Sept. 1937, pp. 269-271. Shows a 
diagram containing 50 standards of inclusions as to size, type, 
and number. The use of a simple code permits reporting inclusion 
observations without wordy descriptions. WLC (10) 


Explanation of the Causes of Failures in the Working of 
Iron and Steel (Klarung der Ursache von Fehlern bei der Verar- 
beitung von Eisen und Stahl) A. Pomp. Metallwirtschaft, Vol. 
16, Nov. 19, 1937, pp. 1205-1210. Practical. Discusses and 
illustrates the metallurgical aspects of metal failures investigated 
at the Kaiser-Wilhelm Institute fiir Eisenforschung. Grain- 
coarsening, pickin blisters, flow figure formation, aging, and local 
martensite formation are covered. GA (10) 
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THESE B & L MICROSCOPES 
PUT MAGNIFICATION 
TO WORK FOR YOU 


B & L Wide Field Binocular Microscopes increase 
the usefulness of microscopy in countless indus- 
tries. Through these “eyes” the microscopical 
causes of many of industry’s problems are seen. 


These microscopes provide an enlarged view of 
microscopic objects just as the eyes would see them 
—erect and unreversed—in THREE DIMENSIONS. 
Magnifications range from 7x to 150x. The wide 
field and long working distance permit easy and 
accurate examination of large irregularly shaped 
objects or the contents of a petri dish. And natu- 
rally, B & L Wide Field Binocular Microscopes 
are made to the highest standards of optical pre- 
cision and mechanical accuracy. Write for Cata- 
log D-15. Bausch & Lomb Optical Co., 634 St. 
Paul St., Rochester, N. Y. 


Illustrated above: AKW—Revolving 
drum nosepiece permitting rapid change 
of objectives without refocusing. May be 
placed directly on specimen when de- 
sired—other models are available. 


‘ BAUSCH_& LOMB 


«+++ WE MAKE OUR OWN GLASS TO 
INSURE STANDARDIZED PRODUCTION 


FOR YOUR GLASSES INSIST ON Bal 
ORTHOGON LENSES AND 8 aL FRAMES... 





MA 247 














The Constitution of the Tin-rich Antimony-cadmium-tin 
Alloys. D. HANSON & W. T. PELL-WALPOLE (Univ. Birming- 
ham) J. Inst. Metals, Vol. 61, 1937, Advance Copy No. 783, 
43 pp. Original research. Sb-Cd-Sn alloys containing up to 
43% Cd and 14% Sb were investigated by thermal and micro- 
scopic methods. Results are presented as isothermal projections 
of the various surfaces, and as vertical and horizontal sections 
through the constitutional model. There are ternary peritectic re- 
actions at 227, 209, and 180° C. Metastable conditions occur 
during cooling in parts of the system, but these were related to 
the stable state that is obtained by prolonged annealing of the 
specimens. At 227° C. Sn will dissolve 9% Sb with 2.4% Cd, 
and at 209° C. 5.5% Sb with 2.4% Cd. Below 209° C. the 
solubilities decrease continuously to 1% Sb with 0.7% Cd at 
148° C. and to 0.6% of each metal at 20° C. The solubility of 
Sb in the 8 phase of the Cd-Sn system is shown to decrease from 
5.1% at 209° C. to 0.8% at 145° C. The surface of the eutec- 
toid decomposition of B has been determined by thermal and micro- 
scopic methods. 23 references. A Study of the Mechanical 
Properties of Tin-rich Antimony-cadmium-tin Alloys, [bid., Ad- 
vance Copy No. 784, 17 pp. Original research. Tensile strength 
and Brinell hardness of alloys containing up to 43% Cd and 14% 
Sb were determined on annealed chill-cast specimens. Results are 
correlated with the constitution of the alloys. Maximum stable 

values were found to be 7.0 tons/in.’ tensile strength and 36 
Brinell. Sn-rich alloys containing 3 to 8% Cd with 9% Sb were 
tested after having been rolled and given various heat treatments. 
Two forms of hardening are obtained by heat treatment. One is 
due to solubility change of Sb in Sn or 8; the other, which pro- 
duces much more intense hardening, is analogous to the hardening 
of binary Cd-Sn alloys by quenching and depends on the suppres- 
sion of the eutectoid decomposition of the 8 phase. Permanent 
improvement results in the first case, but the second type of hard- 
ening is only temporary, since complete self-annealing occurs at 
normal temperature (18° C.) within 18 months. Tempering ex- 
periments were carried out to obtain permanently stable properties 
by short-time heat treatments. JLG (10) 


A New Phase in the Iron-zinc System (Ueber eine neue Phase 
in System Eisen-zink) J. SCHRAMM (Kaiser-Wilhelm Inst. f. 
Metallf.) Z. Metallkunde, Vol. 29, July 1937, pp. 222-24. Ex- 
perimental. Magnetic, thermal, X-ray, and metallographic studies 
show that a peritectic reaction, 5 + melt — § (new phase), 
occurs in the Fe-Zn system at 6% Fe, 530° C. GD (10) 
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X-ray Study of Effects of Adding Carbon, Nickel, or Man- 
ganese to Some Ternary Iron-chromium-silicon Alloys. Eric 
R. JetTE & A. G. ANDERSEN (Columbia Univ.) Mezals Tech., 
Vol. 4, Oct. 1937, T. P. 852, 15 pp. Original research. Work 
was undertaken to determine the effect of some of the commoner 
elements likely to occur in Fe-Cr-Si alloys made commercially. 
X-ray diffraction and microscopic methods were used. Solubility 
of C in the a base is probably in the vicinity of 0.02 to 0.04%. 
The effect of Ni up to 2% and Mn up to 4.6% on the solubility 
surface of the a phase is practically negligible. No tendency to 
form austenite could be detected by either of the methods used 
even at the highest concentration of C, Ni or Mn used. Alloys 
studied contained from 14 to 23% Cr and from 4.5 to 9.5% Si. 
Notes on Microstructure and Hardness of Alloys Consisting 
Essentially of Iron, Chromium, and Silicon. A. G. H. ANDER- 
SEN & Eric R. Jetre. Ibid., T. P. 853, 8 pp. Original research. 
In the region of the Fe-Cr-Si system where the @ phase (FeCr) 
precipitates from a base, the mode of occurrence of o varied a 
great deal with conditions under which it was formed and this in 
turn had a marked influence on hardness of the alloys. A number 
of hardness values for Fe-Cr-Si alloys with and without additions 
of C, Ni or Mn are given. In certain ranges ternary alloys may 
be hardened by precipitation of o phase from a phase. Age-hard- 
ening data for several alloys are included. Brinell hardness values 
exceeding 500 were produced in some alloys. JLG (10) 


An Electron Diffraction Study of the Effect of Heat Upon the 
Structure of Gold Leaf. G. L. CLARK & E. WoLtuuis (Univ. 
Illinois) J. Applied Phys., Vol. 8, Sept. 1937, pp. 630-638. Orig- 
inal research. An inexpensive electron diffraction apparatus is de- 
scribed, suitable for both reflection and transmission studies. 
Magnetic dispersion is used to obtain any desired electron velocity. 
The apparatus was used to study the effect of temperature and 
atmosphere upon the structure of gold leaf. At 400°C, gold leaf 
shows visible contraction and opaque patches. These may be ex- 
plained by assuming the formation of aggregates or larger crystal 
grains into which the leaf material tends to “flow’’. When the 
leaf is heated in air or O. a many-ringed electron pattern is ob- 
tained. The authors attribute this to the formation of a gold 
oxide which is unstable at about 400°C. This is contrary to 
views of Finch and coworkers (see Metals and Alloys, Vol. 7, 
Sept. 1936, p. MA 460L/4) who assume that O atoms enter 
the gold lattice to occupy body-centered positions. The patterns 
obtained were sharp and suggest a possible hexagonal structure of 
the oxide. [Electron diffraction studies of heated Au leaf made 
by TRILLAT & OKETANI (Metals and Alloys, Vol. 8, Dec. 1937, p. 
MA 758L/4) revealed a “transformation” similar to the above, 
even in vacuum (although at a higher temperature) which they 
assert is allotropic. They reported the ‘new modification” of Au 
also to be hexagonal. F.P.P.] HFK (10) 


Studies upon the Widmanstitten Structure, [IX—The Mg- 
Mg.Sn and Pb-Sb Systems. GERHARD DeERGE, ARTHUR R. Kom- 
MEL & ROBERT F. MEHL (Carnegie Inst. Tech.) Metals Tech., 
Vol. 4, Sept. 1937, T. P. 820, 12 pp. Original research. Mg,Sn, 
with a CaF, type of lattice, precipitates from its solid solution in 
the close-packed hexagonal Mg lattice as plates parallel to [00.1], 
[10.1] and [10.2] planes of the matrix. It is possible to 
eliminate formation of plates on the [10.1] and [10.2]} planes by 
aging at 250° C. rather than slow cooling from 560° C. Three 
orientation relationships exist between these lattices: 

a. {111} / {00.1} and [110] / [10.0] 

b. {110} / {00.1} and [110] / [10.0} 

ce. {111} / {00.1} and [110] / [11.0] 
The different precipitation mechanisms are evidently related to 
the shearing processes that occur at the heat-treating temperature 
and may have an important bearing on age-hardening processes. 
Body-centered rhombohedral Sb precipitates from face-centered 
cubic Pb as plates parallel to the [111] planes of Pb, probably 
by the relation [111} Pb // [001] Sb and [110] Pb // [100] Sb. 
JLG (10) 

Physical Methods in Metallurgy. X-rays. BRUCE CHALMERS. 
Metal. Ind., London, Vol. 51, Aug. 6, 1937, pp. 135-138. Gen- 
eral. The Laue powder and rotating crystal methods of X-ray 
analysis are covered briefly. X-rays are of most value in investi- 
gations where lattice constants and perfection are under exam- 
ination; where the shape and size of the crystallites is to be 
determined, the current technique is not so satisfactory. See also 
Metals and Alloys, Vol. 8, Nov. 1937, p. MA 682L/6. 

RWB (10) 

The Constitution of Magnesium-rich Magnesium-calcium 
Alloys (Der Aufbau der magnesiumreichen esium-Kalzium- 
Legi n) H. Vosskiiuter (I. G. Farb.) Z. Metallkunde, 
Vol. 29, July 1937, pp. 236-7. Experimental. Alloys of the 
Mg-Ca system between 40 and 100% Mg were studied by cooling 
curves and microstructure. The intermediate phase was assi 
the formula Mg:Ca, instead of MgsCas or MgsCas. Other results 
are in agreement with earlier investigators. The solid solubility 
of Ca in Mg decreases from 0.78% at 516° C. to 0.18% at 
300° C. GD (10) 
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its Properties, Rolling, Drawing and Annealing. 
V. ERAKHTIN & A. SHCHETKINA. Kach. Stal, No. 9, 1937, pp. 
(2-46. In Russian. An alloy with 0.11% C, 1.24 Si, 30.0 Cr, 
QI 


Chromal, 


36 Al was investigated. Its resistance to impact crushing at 
800°-1100°C. is between that of high speed steel and soft steel. 
Annealing at 600°-800°C. produces the best properties and cor- 
responds to complete recrystallization. Heating cold-worked alloy 
above 900°C. leads to grain coarsening. Faster cooling (e.g. in 
water) after annealing reduces tensile strength and increases re- 


duction of the area, slower cooling (air or furnace) increases 
tensile strength and reduces reduction of area. Elongation is but 
slightly affected by the cooling rate. (11a) 


Metallography and Mechanical Properties of Pressure Cast 
Brass. P. PotyAKov. Liteinoe Delo, Vol. 8, No. 7, 1937, pp. 40- 
In Russian. Pressure casting shifts equilibrium condition so 

a 2-phase alloy can be produced with 26% Zn or even less. 

T predominance of a decreases tensile strength and improves 
gation of specimens. Under the same casting temperature 
hanical properties of the metal are a function of mold tem- 
ture. Additions of up to 1.14% Sn or 0.44% Fe increase 

ile strength without affecting elongation; Pb up to 2.18% has 

n effect; 0.25% Al causes no trouble but larger amounts produce 
shortness. (lla) 
Increasing the Strength of Aluminum-alloy Columns by 
Prestressing. M. Hott & E. C. HARTMANN (Aluminum Res. 
Lobs.) Nat. Advisory Comm. Aeronaut. Report No. 618, Oct. 
7, 7 pp. Original research. Compression tests of short col- 
unas of heat-treated duralumin tubes 2 in. O.D. by 0.083 in. wall 
ckness, which had been cold worked by applying an axial com- 
sive load were made. Pre-compression raises the proportional 

t in compression as much as 70% and the yield strength 13% 

v a small reduction in tensile yield strength. Practical appli- 
ns are considered. JBJ (11a) 
Effect of Occluded Hydrogen on the Rigidity of Metals. 
EPH LYNCH. Nature, Vol. 140, Aug. 28, 1937, p. 363. The 
rigidity of palladium is decreased 20% by occluded H. Suggests 
that core of earth, which is apparently of low rigidity, may be 
a solid solution containing Ha. CSB (11a) 
Sag Investigations on Steel-ahuminum Ropes (Durchhang- 
suntersuchungen an Stahlaluminiumseilen) P. BEHRENS & H. 
HuTTER. Aluminium, Vol. 19, Oct. 1937, pp. 643-645. Co- 
etficient of thermal expansion and elasticity modulus were de- 
termined for different ratios of steel to Al in the combination 
and sag tables as function of temperature are added. Ha (11a) 


Electric Conductivity of Aluminum for Transmission Lines 
(Ueber die Elektrische Leitfahigkeit von Aluminium fiir 
Freileitungen) A. ScHuLZzE (Physik.-Tech. Reichsanstalt) Alw- 
minium, Nol. 19, Sept. 1937, pp. 584-585. The average spec. 
resistance was found to be 0.02810 ohm mm.’/m., tensile strength 
27,000 Ibs./in.,* temperature coefficient of the resistance 0.39-0.41 
per cent, and spec. gr. 2.705. Ha (11a) 


Influence of Tempering Temperature on the Mechanical Prop- 
erties of Al-Mg Alloys (Influence de la Température de Revenu 
sur les Propriétés Méchaniques des Alliages Aluminium-Mag- 
nesium) P. LACOMBE. Metaux et Corrosion, No. 143, July 1937, 
pp. 131-132. Tempering of 8% Mg alloy at 140 deg. C raises the 
tensile strength to 70,000 Ibs./in.? with an elongation of 14%. The 
tempering time in this case was 500 hrs. With 9.5% Mg alloy 
and for 50 hrs. tempering, the tensile strength was about 60,000 
lbs./in. GTM (lila) 

Magnesium and Its Alloys (Magnesium und seine Legier- 
ungen) K. BuNGARDT. Z. Ver. deut. Ing., Vol. 81, Nov. 6, 1937. 
Pp. 1289-1293. General discussion of production, working, com- 
Position of wrought and cast alloys, mechanical properties, re- 


sistance to corrosion and fields of application. Ha (11a) 

Production and Properties of Copper. R. D. Burns. Metal 
Ind., London, Vol. 50, Jan. 29, 1937, pp. 183-188. Practical 
er RWB (11a) 
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Comparative Investigation of the Mechanical Properties, Par- 
ticularly the Behavior in Vibration Tests, of Nickel-bearing and 
Nickel-free Steels (Vergleichende Untersuchung von Nickel- 
haltigen und Nickelfreien Stahlen auf ihre Mechanischen Eigen- 
schaften, Insbesondere auf ihr Verhalten beider Schwingungs- 
priiffung) A. Pome & M. HempeL. Mitt. Kaiser-W ilhelm-Inst. 
Eisenforsch., Diisseldorf, Vol. 19, No. 16, 1937, pp. 221-236. 
Original research. In order to gain practical data for the ap- 
plicability of high-Ni, low-Ni and Ni-free steels, 21 steels were 
investigated. For a range of tensile strength of 170,000 to 185,- 
000 Ibs./in.*, the high Ni steels (2.5-4.5% Ni) with W and Mo 
additions give no better results than low Ni steels of 1-2% Ni 
with Cr and Mo additions; the Ni-free steels give less satisfactory 
values. In the range of 130,000 to 140,000 lbs./in.* both Ni-free 
and low Ni (1-2%Ni) are fully satisfactory. After hardening 
all steels have a fine structure in which the martensite needles 
can be clearly recognized. The endurance limit of the Ni-free 
steels hardened to 130,000-140,000 Ibs./in 


is surprisingly highet 
than those treated to 170,000-185,000 Ibs./in 


HA (11b) 


Mayari R (A Corrosion Resistant High Strength Steel) R. S. 
A. DouGHERTY (Bethlehem Steel Co.) lron Age, Vol. 140, Sept. 
9, 1937, pp. 44-48. A low-alloy structural steel. Strength and 
corrosion resistance are obtained by the addition of Ni, Cr, Mn, 
Si, Cu and P. Describes the properties and various industria! 
applications of the steel VSP (11b) 
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OXYGEN-FREE HIGH CONDUCTIVITY 


A Superior Copper 
for All Purposes 


OFHC Copper conforms to the A.S.T.M. Specification 
for electrolytic copper wirebars, cakes, etc., B5-27 with 
regard to metal content and resistivity, and is free from 
cuprous oxide. 

OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its free- 
dom from oxygen results in great ductility and toughness 
as evidenced by its high reduction of area and resistance 
to impact. 

OFHC Copper withstands more working in hard con- 
dition when tensile strength is greatest, making it espe- 
cially suited for products subjected to severe fabricating 
or service conditions. 

Copies of a schedule of weights and dimensions of 
OFHC wirebars, cakes and billets, and a booklet contain- 
ing technical information will be gladly furnished upon 
request. 


UNITED STATES METALS REFINING CO. 


420 Lexington Avenue New York, N. Y. 


Subsidiary of The American Metal Co. Ltd. 
61 Broadway, New York, N. Y. 











THE EXACTING SCIENCE DEVEL- 
OPED IN THE PRODUCTION OF COOPER 
STAINLESS CASTINGS * IS AVAILABLE TO 


NOW! 





USERS OF HIGH TEMPERATURE CASTINGS. 


*Largest Single Producer of “18-8” Corrosion- 
Resisting Alloy Castings in America. 


Superior work and service guaranteed. 

For quotations and complete details, 

write us direct—or consult our nearest 
distributor. 


The Cooper Alloy Foundry Co. 


ELIZABETH, NEW JERSEY 
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Deformations Accompanying Thermal Treatments of Cold 
Worked Materials (Sur les Déformations qui Accompagnent les 
Traitments Thermiques des Produits Ecrouis) M. BONZEL. Rev. 
Mét., Vol. 34, June 1937, pp. 372-382; July 1937, pp. 429-439. 
Wires of annealed, annealed and cold worked, and of spheroidized 
C steels containing 0.08-1.02% C were wrapped around a cylin- 
drical mandrel leaving a portion of straight wire on both ends. 
These coils were heated in an apparatus holding one terminal fixed 
and allowing another to move freely and recording the properly 
magnified motion on a chart. The curves so produced were some- 
times quite complicated but for a given analysis and a given treat- 
ment they were practically identical. A very close relation exists, 
apparently, between the original torsion at room temperature and 
the reactions observed on heating. The first deformations begin at 
room temperature but extend over a large temperature range which 
reaches or even surpasses the full annealing. The deformation 
introduced by heating remains practically unchanged on cooling. 
A second heating does not introduce any further deformation. For 
the same alloy the deformation depends greatly on the physico- 
chemical state of the metal. There is no proportionality between 
cold and hot deformation. A very slight cold deformation might 
produce a pronounced deformation on heating while a very severe 
cold deformation might produce only a slight extension or even a 
contraction on heating. The rate of heating has but a slight effect 
on the character of curves produced. These observations are ex- 
tensively treated from the theoretical standpoint. See also Metal: 
and Alloys, Vol. 6, Dec. 1935, p. MA 490R/1. JDG (11b) 


Recent Developments in Inexpensive High-speed Tool Steels 
(Neuere Entwickelungen auf dem Gebiete Sparstoffarmer 
Schnelldrehstahle) E. HouDREMONT & H. SCHRADER. Tech. 
Mitt. Krupp, Vol. 5, Nov. 1937, pp. 227-239. Review. The 
development of W-Cr-V high-speed steels is reviewed; the most- 
used compositions are at present 18-4-1, 20-4-1.5 and 14-4-2.5. 
As W and V must be imported in Germany, its replacement by 
Mo was investigated. The tests were extended to determination: 
of cutting capacity for rough and fine cuts, of method of manv- 
facture and working, scaling and decarburization, sensitivity to 
overheating in hardening and annealing sensitivity. The same 
cutting capacity can be obtained with steels containing much less 
of the expensive alloying materials; steels with 5.5% W and 
4.5% Mo have given full satisfaction in operation. A steel with 
slightly more than 1% Mo and V, and a small amount of W is 
quite satisfactory for less severe service. Hardening temperature 
and soaking time must be adapted to the composition; the former 
is only a little lower for steels with small amounts of W; the 
overheating temperature decreases with decreasing W content. 
The structure seems not to be greatly affected by overheating. 
Low Mo, W-free steels can be heated to 1320° C. before any 
“burning” is noticeable. A Mo-steel is not so sensitive ‘o 
heating as W-Mo steel. 20 references Ha (11)) 


Titanium Improves Pearlitic Manganese Steel. GEORGE -. 
Comstock. Metals and Alloys, Vol. 8, May 1937, p. 148. Data 
are given showing tensile strength in excess of 90,000 Ib./in.’ in 
1.50% Mn steel, of 0.30% C which has been deoxidized with 5 |b. 
of ferro-C-Ti per ton and normalized from 1600° F. followed by 
drawing at 1050° F. Ti in these amounts seems effective in mak- 
ing a fine grained steel of good toughness. WLC (11b) 


Influence of Small (“Homeopathic”) Additions on Trans- 
former Steel. V.MESKIN & YA. MARGOLIN. Kach. Stal, Vol. 5, 
No. 8, 1937, pp. 22-26. In Russian. Up to 0.09% of Ti, V, Al 
and Be were introduced into 4% Si steel heats of the usual com- 


position. Both vacuurn and open atmosphere melting in high 
frequency furnaces was used. Ingots were forged and annealed or 
normalized. Small additions of this type greatly refine the grains 


of the primary crystallization reducing the dendritic zone and in- 
crease grain size of the crystallization obtained by heat treatments. 
Coercivity is always reduced as compared with untreated steel 
and the effect of additions is more pronounced in heats made in 
the atmosphere. (11b) 


Some High-speed Tool Steels. Himeji Horra. Tetsu-to- 
Hagane, Vol. 23, Aug. 25, 1937, pp. 787-798. In Japanese. 
Original research. 18-4-1 series, Co high speed steels, cast steels, 
and other tool materials are investigated by thermal expansion 
measurement, microscopic examination, sharpness test, and, for 
some steels, the effect of heat treatment on hardness. A steel with 
10% Co, 0.7% Mo has the best physical and metallurgical prop- 
erties. Ordinary cast tools are improved by compressing the 
material with a specially devised apparatus at 1200° C. and a 
pressure 700 lbs./in.* for 10 min. These compressed tools show 
better cutting efficiency and higher hardness than the ordinary 
cast tools having similar chemical compositions. NS (11b) 


Cast Irons Resistant to Heat Changes (Les Fontes Résistant 
aux Altérations 4 Chaud) ALBERT PoRTEVIN & PAUL BASTIEN. 
Bull. l’Assoc. Tech. Fonderie, Vol. 11, No. 6, June 1937, pp. 
Review of the cast irons resistant to growth and other 
29 references. 


WHS (11b) 


220-232. 
changes when subjected to high temperatures. 
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Saturation Magnetization and “Approximation Law” of Iron 
(Sattigungsmagnetisierung und Anndherungsgesetz des Eisens) 
W. STEINHAUS, A. KuUSSMANN & E. ScHOoEN (Phys. Techn. 
Reichsanstalt) Physik. Z., Vol. 38, Oct. 15, 1937, pp. 777-785. 
Original research aiming at (a) establishment of law covering 
magnetization in strong fields (‘‘Annaherungsgesetz’) and (b) 
determination of the true saturation value of high purity Fe. 
Using an absolute method plus a very accurate differential method, 
the course of magnetization in the saturation range, the saturation 
intensity and its changes due to alloy additions, cold working and 
thermal treatments were studied on very pure polycrystalline Fe, 
commercially pure Fe and Fe alloys. The “approximation law” 
was found to be different for different field intensities: about 
2% below the saturation I, the course may be adequately expressed 

const. const. 








by 1— and for higher intensities by 1 — As- 
H: 
suming that the latter rule holds up to H = ©, the specific 
saturation of absolutely pure Fe at room temperature is extra- 
polated to be = 217.98 +0.1 with reference to a density of 
7.878 and a magnetization of 21580 +10. The specific magnetiza- 
tion with 1% of the following elements is: Al — —0.26, C in 
a-Fe solid solution —=—1.2, C as cementite —= —1.6, Cr — —0.24, 
Cu = +0.23, Mn = —0.19, N = -—-0.6, Ni = +0.04,O = 
—0.2, P = —0.3 and S = —0.7. EF (11b) 


Change of Electrical Resistance of Iron-chromium-aluminum 
Heating Elements for Temperatures up to 1300° C. (Anderung 
des Elektrischen Widerstandes bei Eisen-Chrom-Aluminium Heiz- 
leitern fiir Temperaturen bis 1300° C.) E. SCHOENE. Elektro- 
warme, Vol. 7, Oct. 1937, pp. 220-226. Doctor's thesis. The 
dependence of the electrical resistance of Fe-Cr-Al heating ele- 
ments in furnaces on temperature and its change with time was 
established up to 1300° C. The oxide formation at high tempera- 
tures on the surface could be divided into 4 stages: (1) formation 
of a continuous Al,O; layer which (2) exists for some time, (3) 
other oxides break through this protective layer and (4) finally the 
whole surface is covered with the other oxides. In stage (1) 
coarse grain is formed which remains during stages 2 and 3, 
and the grain disintegrates during stage 4. All phenomena are 
illustrated in curves and tables. Ha (11b) 

Chromium-molybdenum Magnetic Steel Containing 15% 
Cobalt. V. ERAKHTIN & A. OsTAPENKO. Kach. Stal, Vol. 5, 
No. 8, 1937, pp. 17-22. In Russian. A steel containing 0.94% 
C, 0.23 Si, 0.23 Mn, 9.32 Cr, 1.50 Mo, 14.55 Co loses some 
magnetism when it is heated above 1225° C. before hardening 
treatment. A series of investigations were conducted with the 
purpose of definitely establishing conditions leading to lowering 
of magnetic characteristics and means for their restoration. (11b) 

The Bending Strength of Malleable and Cast Steel (Ueber 
die Biegefestigkeit von Temper- und Stahlguss) F. Rott. 
Giesserei, Vol. 24, Nov. 5, 1937, pp. 557-560. Research. The 
importance of bending strength, in addition to tensile strength, as 
a characteristic property of cast steel is discussed. For white 
malleable castings, the bending strength lies between 100,000 and 
170,000 Ibs./in.? and is related to the section; a round bar has 
greater bending strength than a square. Black malleable castings 
have a bending strength between 90,000 and 135,000 lbs./in.? In 
both types, the bending strength of a 12 mm. bar is 65 to 140% 
higher than the tensile strength of the same material; the black 
type is more surface-sensitive to bending stresses than the white. 
Cast steel has a bending strength 2 to 3 times as high as its tensile 
strength. Test results are given in curves. 5 references. 

Ha (11b) 

Voids in Graphitic Steels. M. L. SAMUELS (Battelle Mem. 
Inst.) Metal Progress, Vol. 32, Aug. 1937, pp. 167-168. Discus- 
sion of the possibility of voids in graphitic steel following quench- 
ing after solution of the graphite. If voids are formed at any 
time between the surrounding metal and the graphite, it is difficult 
to imagine a mechanism by which all the graphite could be dis- 
solved. One of the authors of a previous article (Metals and 
Alloys, Vol. 8, Aug. 1937, p. MA 514L/3) replies that such voids 
have been definitely observed and that the mechanism involves 
gasification of the C in the process of absorption in the austenite. 

WLC (11b) 

Magnetic Properties of Fe-Rh Alloys (Propriétés Magnétiques 
des Alliages du Fer avec le Rhodium) Maurice FALLoT. Compt. 
Rend., Vol. 105, Oct. 4, 1937, pp. 558-560. Original research. 
Curves show the variation in magnetic properties in the a ferro- 
magnetic range of Fe-Rh alloys. FHC (11b) 

Properties of Fe-Ir Alloys (Propriétés des Alliages du Fer 
avec l’Iridium) Maurice FALLoT. Compt. Rend., Vol. 105, Sept. 
20, 1937, pp. 517-518. Original research. The variation of mag- 
netic properties is shown as a function of the Ir content in the a 
ferromagnetic range up to 15% Ir. FHC (11b) 

High Strength Cast Iron (Evolution des Fontes Résistantes) 
R. Lemoine. Bull. l’Assoc. Tech. Fonderie, Vol. 11, No. 1, 
Jan. 1937, pp. 13-19. Review of methods for the production of 
low Si, low C content cast irons having high strength properties. 

WHS (11b) 
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—2-EFFECT OF TEMPERATURE | 


The abstracts in this section are prepared in co-operation with the Joint High Temperature 
Committee of the A.S.M.E. and the A.S.T.M. The purpose of this cooperation is to make 
readily available complete references to the literature of this subject. The Committee does 
not necessarily subscribe to the statements of either the author or the abstractor. 





Experimental Study of the Oxidation of Nickel Shot (Etude 
Expérimentale de l’Oxidation de Sphérules de Nickel) GABRIEL 
VALENSI. Bull. Soc. Chim. Mem., Vol. 4, Series 5, Apr. 1937, 
pp. 668-670. Continuation of original research (see also Metals 
and Alloys, Vol. 8, Oct. 1937, p. MA 634R/6). The progress of 
oxidation of nickel shot of .8 and 1.6 mm. diameter in the tem- 
perature range of 800-1015° C. follows the equation: F(m) = 


2.471 — (1—m)** — 1.471 (1 + 0.68 m) ** = 38.14/r.’e — 
22420 
- t, wherein T = absolute temperature, m fraction of Ni 
+ 
oxidized, t oxidation time, and ro = radius of the shot. If the 


quantity t/ro is taken as the independent variable, the curves for 
the progress of the oxidation for the two sizes used are inde- 
pendent of the diameter of the shot. EF +- HCC (12) 


Embrittlement of Steels at High Steam Temperatures. J. H. G 
MONYPENNY (Brown, Bayley’s Steel Works) Metal Progress, Vol. 
32, July 1937, pp. 67-68. Discussion of the embrittlement of 
bolts and like parts used in high temperature steam lines (800°- 
900° F.). The embrittlement may develop only after months of 
service. The embrittled material may retain its full, original 
toughness at the service temperatures and yet be brittle to a notched 
test at room temperature. Mo additions are beneficial in lessening 


the effect in susceptible steels, but the best remedy appears to be 
the use of C-Mo or Cr-Mo steels that are not susceptible to 


WLC (12) 


embrittlement. 


H , > CROSS, SECTION EDITOR 


The Exact Measurement of the Specific Heats of Metals at 
High Temperatures. XXVIII. The Heat Capacity and Electrical 
Resistance of Didymium between 300° and 600° C. F. M. 
JAEGER, J. A. BotTEM & E. ROSENBOHM (Univ. Groningen) Proc. 
Konink. Akad. Wetenschappen Amsterdam, Vol. 40, No. 6, 1937, 
pp. 481-489. In English. Original research. (See also Metals 
and Alloys, Vol. 9, Jan. 1938, p. MA 43L/7.). By means of 
Saladin-Le Chatelier’s method, the heat capacity cp of didymium 
(mixture of Nd and Pr) at different temperatures was compared 
with that of Cu. Three formulas expressing cp in the tempera- 
ture ranges of 340°-440°, 467°-560° and 575°-600° C. were 
experimentally derived. As with Nd and Pr, didymium evidently 
shows values of its atomic heats, which, even at moderate tempera- 
tures, surpass the theoretical values. In this respect, these elements 
behave the same as Ce and La. EF (12) 


Short Time Creep Characteristics of Stainless Steel. S. I. 
WoLFsonN & A. M. BorzpiKa. Metals and Alloys, Vol. 8, Oct 
1937, pp. 294-296. Extended abstract from Kachestvenaia Stal. 
See Metals and Alloys, Vol. 8, May 1937, p. MA 303L/1. 

WLC (12) 


Creep Testing of Metals. J. J. CurrRAN. Walworth Toda) 
(House Organ) Vol. 1, May 1937, p. 2-3, 10. Description of creep 
outfit, deviating from the usual only in that dead loading is used. 
[a the Walworth Co.’s laboratory creep tests are carried on for 
2000 hrs., the rate during the last 1000 hrs. being the main 
criterion used. HWG (12) 
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influence of Heat-treatment on Creep of Carbon-molybdenum 
and Chromium-molybdenum-silicon Steel. R. F. Mitcer, R. F. 
(\MPBELL, R. H. ABporn (all of U. S. Steel Corp.) & E. C. 
\\ niGHT (National Tube Co.) Am. Soc. Metals, Preprint No. 17, 


7, pp. 1-23. Original work on the creep of C-Mo and Cr-Mo-Si 
ls at temperatures up to 1100? F. Open-hearth C-Mo steel was 
ted at 1100° F. after 7 different heat treatments showing a 


ep rate of 1.0 millionths in./in./hr. with stresses from 2300- 
10 Ib./in.2 All steel was from 1 billet of 0.11% C, 0.47% Mn, 
110% P, 0.014% S, 0.17% Si and 0.54% Mo. The maximum 
reep resistance over a 3000 hr. test was developed by steel heated 
» hr. at 1650° F., air cooled, tempered 5 hr. at 1300° F., and 
ir cooled. This treatment produced a fine groundmass precipitate, 
probably a Mo-rich carbide, which seemed very stable. This sta- 
ility probably explains the superior creep resistance shown. The 
Cr-Mo-Si_ steel investigated contained 0.20% C, 049% Mn, 
1.019% P, 0.009% S, 0.49% Si, 0.65% Mo, and 1.56% Cr. This 
steel was heated 114 hr. at 1750° F., air cooled to 400° F., tem- 
pered 2 hr. at 1375° F., furnace cooled to 1000° F., and air 
cooled. It showed a creep rate of 0.13 millionths in./in./hr. at 
850° F. under stress of 28,500 lb./in.”> At 950° and 1100° F. the 
stresses for creep rate of 1.0 millionths in./in./hr. were 19,750 
and 6,250 Ib./in.*, respectively. Annealed steel of this composition 
possessed slightly higher creep resistance at 1100° F. Time at 
temperature under stress seemed to reduce the strength slightly and 
increase ductility for Cr-Mo-Si steel. The least square method of 
analysis of data was used to eliminate personel error in evaluation. 
Deviations of values determined by this method from those of the 
conventional graphical method are discussed. 8 references. 
WLC (12) 
Growth of Gray Cast Iron. HirosH! SAWAMURA & JIRO 
YAMAMOTO (Kyoto Imp. Univ.) Tetsu-to-Hagane, Vol. 23, Sept. 
25, 1937, pp. 863-874. In Japanese. Original research, to deter- 
mine whether the growth of gray Fe is due to abnormal expansion 
at Ar transformation or to oxidation of the Fe. Both factors are 
shown to be important, though in different degree. Under re- 
peated heating and cooling at high temperatures in air the “‘oxi- 
dation” growth occurs which is much larger than that due to 
abnormal expansion. By measuring growth of the cast Fe heated 
in various atmospheres to a high temperature, the growth in air 
is shown to be due to oxidation of the Fe. Passing through the 
Ar transformation accelerates the growth due to the oxidation. 
See also Metals and Alloys, Vol. 7, Dec. 1936, p. MA oe ' 
12 


APRIL, 1938 


bronzes 


New York 


SOUND 


centrifugally, are utterly unlike the ordinary irons, brasses and 
in their behavior. 
closely controlled. Even with proper control apparatus, it takes 
foundrymen experienced in high alloys to get sound castings. 


Duraloy has an up-to-date foundry with scientific control equip- 

It has men who have been making high alloy castings 
since 1922. Duraloy, in fact, is one of the pioneers in this most 
exacting of founding. The company is also one of the pioneers 
in the production of centrifugally cast high alloys. 


Duraloy has on its books orders from some of the most exacting 
firms in the country. It serves these same companies regularly. 


Not the least important factor in this is the dependability ot 
DURALOY castings. 


THE 


Member of the Alloy Castings Research Institute, Inc. 


10 


High alloy castings, whether cast in sand or 


Operations throughout must be 


DURALOY COMPANY 


SCOTTDALE, PA. 


Pittsburgh Cleveland 


A New Application for the Short-time High Temperature 
Tensile Test. C. L. Ciark, A. E. Wuitre & G. J. GUARNIERE 
(Univ. Mich) Am. Soc. Metals, Preprint No. 11, 1937, pp. 1-17. 
Investigation of short time high temperature tests was made with 
5 steels: two SAE 1015 (electric and O.H.) steels, one 0.78% Si, 
2.50 Cr, 0.5 Mo steel, and two C-Mo steels of 0.42% and 0.54% 
Mo. Rate of elongation and time of fracture (up to about 1 hr.) 
were plotted against tensile strength on log coordinates. Tests at 
increasing temperatures indicated a critical temperature or range of 
temperature for each steel, at which the slope of this logarithmic 
curve changed from zero to some positive or negative value. 
Plotting log of temperature against tensile strength with time for 
fracture or rafe of elongation, or both held constant, causes the 
family of curves resulting to intersect at this critical temperature. 
The critical points determined by both methods were as follows: 





(El.) (O.H.) (0.42%) (0.54%) 
Steel 1015 1015 Si-Cr-Mo C-Mo C-Mo 
Deformation 
iy a 700° 640° 890° 980° 1040° F 
Fracture Time 700° 640° 890° 975° 1040° F. 
Log of creep stress at 1000° F. for 0.10%/1000 hr. and 


0.01%/1000 hr. plotted against log of critical temperature give 
approximate straight lines. [This was not true at 800° and 1200° 
F., indicating an agreement between creep strength and critical 
temperature only at temperatures in the vicinity of the critical 
temperature. H.C.C.] Such tests are suggested as suitable for 
acceptance tests of materials for high temperature service. 

WLC (12) 


The Problem of the Temperature Coefficient of Tensile Creep 
Rate. J. J. KANTER (Crane Co.) Metals Tech., Vol. 4, Dec. 
1937, T. P. 863, 20 pp. Theoretical discussion. An attempt is 
made to explain creep behavior during the period of uniform flow 
by thermodynamics. The problems of creep rate, viewed mathe- 
matically, reflects a sensitivity to certain structural factors that can- 
not be revealed entirely by the metallurgical microscope or X-ray. 
Various factors in energetics and submicroscopic crystal structure 
are of fundamental importance where creep rates are involved, but 
little of our knowledge of the creep of metals has as yet been 
gained with an adequate appreciation of the problem. While 
mathematical interpretation will not supply the answers to the 
perplexing questions that confront the metallurgist ‘studying creep, 
such interpretation may have its place in the rationalization of the 
problem. 25 references. JLG (12) 
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13- CORROSION AND WEAR 


SECTION EDITOR 





An Investigation of Differential Aeration as a Factor in the 
Localization of Corrosion. G. D. BENGOUGH & F. WORMWELL. 
]. Soc. Chem. Ind., Vol. 56, Oct. 1937, pp. 349T-363T. Original 
research, divided into 3 parts: (I) The effect of partial immersion, 
(II) the effect of local deposits—Fe oxides and sand, (III) com- 
plete immersion at different depths. Corrosive media—0.5 N and 
0.001 N NaCl, 0.5 N MgCl, 0.5 N CaCl, 0.1 N KCl + pure air 
or O:. Metals—pure Fe, C steel and Zn. Conclusions from part 
I: (1) Corrosion-time relation is not linear, due to an accumula- 
tion of corrosion products at the deeply immersed anodic areas 
which cause a slight momentary linear recession indicated by a 
slope in the curve, then resumption of linear relation, (2) con- 
trary to contemporary views, areas accessible to O. often corrode 
more intensely after long immersion periods, (3) cathode and anode 
areas are sometimes indeterminable and interchangeable, (4) nature 
of electrolytes affects anode and cathode area distribution, i.e., distri- 
bution varies in NaCl, MgCls, CaCl., KCI of different normalities, 
in H:O and in atmospheres. Conclusions from part II: (1) Loose 
rust films produced by stagnant NaCl are permeable to O2, and do 
not affect corrosion rates appreciably, (2) partial sand deposits on 
immersed steel specimens under atmospheric air reduce corrosion 
on these areas; sand coated specimens corrode badly, however, 
in 0.1 N KCl in the presence of purified air, or in the presence 
of Oz, (3) rust films may become sufficiently dense to effectively 
stop O: diffusion, or retard metal ion migration into solution. 
Conclusions on part III: (1) Experiments with channel iron 
(0.05% C, 0.02 Si, 0.42 Mn, 0.032 S, 0.052 P) in 0.5 N NaCl 
or in various industrial waters have shown that distribution of 
corrosion is independent of different depths of immersion, or 
geometrical arrangement of the various faces of any particular 
specimen, (2) corrosion distribution is affected by physical nature 
of the metal surface, smooth areas being cathodic, rough areas 
anodic. Moreover, the current flowing between these areas does 
not always correspond to the total corrosion, (3) different methods 
of surface preparation affect corrosion distribution more than O, 
distribution in the solution. General conclusions: Factors form- 
ing corrosive action in neutral solutions are, (1) high O, (except 
in high O: pressures and high alkali concentration), (2) increase 
of temperature and temperature fluctuations, (3) anions yielding 
soluble anodic compounds, (4) anti-film forming substances, (5) 
strongly basic E. M. F. potentials, (6) low H overpotential. Fac- 
tors depressing corrosion in neutral solutions are, (1) formation 
of insoluble OH ions in high concentration, (2) high O, concen- 
tration, (3) transformation of physical and chemical properties of 
corrosion products from non-protective to protective forms, (4) 
absence of metal impurities. Factors interfering with uniformity 
and which lead to pitting are, (1) non-homogeneous electrolytes, 
(2) condition of metal surface and E. M. F. difference, (3) inter- 
facial tension, (4) film breakdown as affected by temperature and 
atmospheric fluctuations, (5) differential aeration, (6) presence 
of foreign substances. The various contemporary views on the 
“Differential Aeration” principle are quoted. Photographs, data 
tables and graphs adequately support the article. 28 references. 

AAA (13) 

Experiments on the Formation of Grain Boundary Cracks in 
Boiler Plates and Rivets of Mild Steel (Versuche iiber die Bil- 
dung von Rissen an den Korngrenzen in Kesselblechen und 
Nieten aus Flusstahl) E. KUHN. Wdrme, Vol. 60, Oct. 19, 1937, 
pp. 671-674. A detailed review leaning heavily on the Tech- 
nical Report for 1936 of Liverpool & London Globe Insurance Co., 
Liverpool. Dwells upon the question as to whether the cracks 
are due to oxidation or to caustic embrittlement. EF (13) 


Fundamental Questions of Standardization in the Field of 
Corrosion (Grundfragen der Normung auf dem Korrosionsge- 
biet) F. Tépt.. Chem. Fabrik, Vol. 10, Nov. 24, 1937, pp. 479- 
482. General review of theory and testing of corrosion. 16 ref- 


erences. PCR (13) 


Polarimetric Studies of Oxide Film Formation on Metals. 
A. B. WurntTersotroMm. Nature, Vol. 140, Aug. 28, 1937, p. 
364. Thickness of oxide film growing on Cu at different ternpera- 
tures was determined by optical method involving the relative 
phase retardation of the perpendicular and parallel components of 
polarized light. CSB (13) 
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Vv. Vv. KENDALL, 
Resistance of Metallic Materials to Cavitation Erosion 
Verhalten Metallischer Werkstoffe bei Beanspruchung 
durch Fliissigkeitsschlag) M. VATER. Z. Ver deut. Ing., Vol. 81, 
Nov. 6, 1937, pp. 1305-1311. Original research. Very thorough 
tests made recently, and described in detail, do not completely 
confirm the view that pitting and corrosion in water turbines are 
due solely to mechanical effects; this view is correct only for high 
flow velocities. Erosion is caused by periodic strains in the mate- 
rial. The “endurance strength” for several steels, using 2.5 x 10° 
impacts with a water jet 8 mm. in diam. was found to be 20-25 
m./sec., i.e. the greatest flow velocity which, after practically 
infinite repetition produces no measurable loss in weight or destruc- 
tion of the structure. The relation of this “endurance strength” 
to other mechanical properties is shown in a diagram; tensile 
strength—"“endurance strength’”’ gives a straight line for all steels 
measured. 19 references. Ha (13) 


Corrosion Prevention in Petrol Engine Cylinders. Enginee: 
Vol. 164, Aug. 27, 1937, p. 236. Alexander Duckman and Co., 
Ltd., makers of “Alcoids’’ material for preventing corrosion in 
gasoline motors, have devised a test to show the efficacy of their 
product. A brief description of the test is given. LFM (13) 

Effect of Coke-oven Gases on Aluminum (Einwirkung von 
Kokereigasen auf Aluminium) W. HELLING. Aluminium, Vo! 
19, Oct. 1937, pp. 646-647. Al and “Tantal’’ sheets (to repla 
Cu current rails on cranes) have been exposed, since Jan. 1936, 
to gases from coke-ovens and coke-quenching stations to test 
their corrosion-resistance, passivated surfaces were employ: 
Pure Al and MBV-treated Al showed good resistance, especia!') 
at the quenching station. As a thick layer of soot and tar ws 
formed on all specimens a certain protective action existed; t!e 
underlying metallic surface was attacked very little. Ha (13) 


The Season Cracking of Brass. J. D. Jevons. Metal In’, 
London, Vol. 50, Apr. 9, 1937, pp. 431-436. General review 
Season cracking of brass is not an appropriate term; strain cra: 
ing would be more fitting. It is influenced by 4 factors: ( 
Chemical composition of the metal, both as regards major « 
stituents and impurities; (b) magnitude of the residual inter: 
stress; (c) environment and (d) the shape of the article. Br 
of low Cu is more prone to season cracking, and it is belie, 
that Sn and P are beneficial. There is some question as to t! 
effect of stress, high stresses do cause this effect but the minimun 
stress has not been fixed. Corrosive agents will produce seaso 
cracking; liquids act more quickly than gases. The cracks are 
intercrystalline in @ and transcrystalline in 8 brass. Low tempera- 
ture increases the tendency to season crack. If stresses are sufti- 
cient to cause season cracking they may be detected by the 
mercurous nitrate test. The following relationship is suggeste< 

Time taken to crack in Behavior during 

mercurous nitrate solution service 

less than 2 min. failure certain 
failure probable 
failure possible, but 


unlikely 
failure unlikely 


The 
(Das 


~ -@- © eH me 


os 


more than 15 min. 


The only preventive is a reduction of residual internal stresses 
from cold deformation, by adequate low-temperature annealing 
after the last cold working operation. 10 references. RWB (13) 


Wear Tests on Ferrous Alloys. OwkEN W. ELtis. Foundry 
Trade ]., Vol. 57, July 8, 1937, pp. 23-26 and 29. Original re- 
search. Of the straight C alloys and the 214% Ni alloys, the 
borderline alloys (those corresponding in microstructure to the 
1.7% C alloy of the Fe/Fe,; C system) resist abrasion better than 
those of lower or higher C content. Of the other alloys the lower 
their C content, the greater is their resistance to wear. While 
referring to the abrasive materials, the author states that min- 
eralogical hardness per se is not the only property that affects the 
wear of alloys of different types. The crystal structures must be 
considered in any discussion of their abrasive effects. The arrange- 
ment of the atoms on the crystal lattices is as significant as the 
mineralogical hardness of abrasive materials. The energy absorbed 
in grinding a substance of high mineralogical hardness, but with 
gliding planes along which slip can readily proceed, may be less 
than that absorbed in the grinding of a substance of low min- 
eralogical hardness, but with a crystal structure more resistant to 
fracture by cleavage. AIK (13) 
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Cast Iron for Acid-resistance (Gusseisen fiir hohe Saiirebest- 
andigkeit) W. E. SCHRECK. Giesserei, Vol. 24, Nov. 5, 1937, 
pp. 561-564. Review plus research. Materials of highest graphite 
content are least resistant. Tables of velocity of dissolution are 
given. C-rich cast irons should not have a higher Ni content than 
0.5% and require special treatment. The composition and treat- 
ment of a cast Fe must be such that coarse graphite precipita- 
tion is avoided; best procedure is to superheat the melt and pour 
at the highest temperature. Si iron with 0.02-0.03% C has high 
acid resistance; 18% Si content gave best results in 10% HSO, 
at 100° C. with only 1.2% loss in material, while 14% Si lost 
2.6%. 18% Si castings can not be machined so that the correct 
shape must be produced by casting above.. Ha (13) 


An Investigation of the Corrosion of Magnesium Alloys (6th 
Report) The Effect of Annealing-temperature on the Corrosion 
of Magnesium and its Alloys. S. Morioka. Nippon Kinzoku 
Gakukai-Si, Vol. 1, Sept. 1937, pp. 190-201. In Japanese. 
Original research. The effect of annealing at 120°, 200°, 290°, 
380°, and 470° C. on the corrosion of pure Mg and its alloys, 
Mg-Al (1, 3, 7, 11%), Mg-Zn (2, 4, 7%), Mg-Sn (2, 4, 6%), 
Mg-Cd (2, 4, 6%), Mg-Si (0.62, 0.52%), Mg-Mn (0.90, 2.28%), 
Mg-Zn (4%)-Al (1, 3, 6%) and Mg-Zn (4%)-Al (1, 3, 6%)- 
Mn (0.3%) which were cast in dry sand molds, was studied. 
The change of microstructure of those alloys by annealing was also 
observed. The rate of corrosion of pure Mg, Mg-Zn (less than 
2%), Mg-Cd, and Mg-Mn (less than 2%) alloys decreases with 
rise of annealing temperature; for Mg-Si alloys it increases first 
by annealing and then decreases as temperature rises. For alloys 
containing Al, annealing at temperatures up to 290° C. has no 
effect; above this temperature it is markedly harmful. The effect 
of annealing temperature on the corrosion of .Mg-Zn, Mg-Sn, Mg- 
Cd and Mg-Mn alloys is related to structural changes, but for 
ure Mg, Mg-Si and alloys containing Al, no such relation seems 
» exist. KT (13) 
Protective Coatings on Magnesium Alloys, Formed by Hot 
cid Solutions of Metal Phosphates. H. ENDO & T. Sarro. 
ippon Kinzoku Gakukai-Si, Vol. 1, Oct. 1937, pp. 219-225. In 
panese. Original research. A protective coating of some basic 
>hosphates on the surface of Mg alloys was prepared by the fol- 

wing process: Mg alloyed with Mn, Zn or Fe was immersed in 

mixed solution of weak phosphoric acid and Mn, Zn or Fe 
iosphate respectively and heated at 98°-100°C.. When a coat- 

g of basic phosphate was formed on the surface, the latter 
vas washed in boiling water. These phosphate coatings were 

ore effective protection against corrosion by NaCl solution than 

iat of Mg phosphate formed by a process developed by one of the 
vriters 8 years ago. The coated specimens were then pressed and 
irther coated with coal-tar by heating in an autoclave. Many 
rrosion-resisting Mg alloys were tested and the coating of Mn 
hosphate was found best, followed by Zn phosphate; Fe phos- 
1ate, in most cases, was not so effective. The coating of Mn 

hosphate on the surface of Mn-bearing alloys such as 1, 2, 4, 
nd 9 in the table was more effective than other coatings; the Mn 
phosphate coating was fairly good if Mn content in alloy is more 

an 0.5%. Alloys containing 6-7% Al and a small quantity of 

ther elements, together with Mn, did not coat readily, while with 
illoys in which Mn content was below 0.2% and those contain- 
ing 2-3% Zn, the effects of the coatings formed by Mn and Zn 
phosphates were almost the same. In most cases the coating of 
Fe phosphate was not so effective, except on 10, in which the 
baking of coal-tar in the autoclave was carried out at 240° C. for 
5 hrs., with a pressure of 1000 lbs./in.? A more effective baking 
method included vacuum treatment of the coated specimen before 
applying the coal-tar. 


' 


No. Mn Zn Al Si Sn Cd Sb 

l ccutnome 2.5 0.8 6.15 0.2 =e ee 
2 cs¥aaun 2.5 2.5 3.5 “ ee 
5 esate 0.5 4.0 3.5 ea ee 

4 seattben 0.5 3.0 7.0 0.2 ae bs 

S ath eaten “* 3.0 és iF 4.0 3.0 
6 eeeeeees es 3.0 . 0.3 ** ** ** 
y ‘gana a ce 2.0 ‘a ‘a 0.3 
S acta teen “Wr 3.0 p= es 2.0 se 
Dantas ae 0.5 3.0 6.0 0.3 - ‘a ke 
50" Weisea cd 0.5 2.0 Aas - 4.0 wb ee 
KT (13) 


The Oxidation of Metals and Alloys (Ueber das Zundern von 
Metallen und ierungen) E. ScHEit (Kaiser-Wilhelm Inst. f. 
Metallf.) Z. Metallkunde, Vol. 29, July 1937, pp. 209-14. Review 
with original discussion and experiments. The oxidation of metals 
is dependent upon the diffusion of metal ions through the oxide 
layer and reaction may occur at either the oxide-metal or oxide- 
gas interface. As a first approximation, the metals may be ar- 
ranged in a series showing their ease of oxidation, by calculating 
the heats of formation corresponding to the formula MeO. The 
structures of oxide layers are explained by the above ideas and it 
is shown that the added element concentrates at the metal-oxide 
interface, whether it is nobler or less noble than the primary 
metal. Best additions for the formation of protective oxide coats 
are those elements (Al, Si, Mg) that form refractory oxides. 

GD (13) 
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Corrosion Phenomena of Iron-chromium-aluminum Alloys 
(Korrosionserscheinungen an Eisen-Chrom-Aluminium-Legier- 
ungen) W. BAUMANN. Metallwirtschaft, Vol. 16, Dec. 3, 1937, 
pp. 1267-1269. Research. The corrosion of Fe-base resistance 
alloys containing 20-25% Cr and 3-5% Al in contact with moist 
asbestos from 2 sources was studied. The asbestos that exerted 
the most corrosive action contained 1-3% MgO. No MgO was 
found in the less corroding asbestos. Analysis of residues revealed 
that Al and Fe had apparently been dissolved out of the speci- 
mens by the weak alkaline solution of the moist asbestos contain- 
ing MgO. The alloys possessed good corrosion resistance in 
strong alkaline solutions. GA (13) 


Local Corrodibility of Stainless. SvEN BRENNERT (DeLaval 
Separator, Sweden) Metal Progress, Vol. 31, June 1937, pp. 641- 
642. Describes apparatus for measuring the potential necessary to 
break down the passivating film on stainless. The normal “‘perfora- 
tion potential’ is reduced markedly by increased temperature of the 
solution. WLC (13) 


Oxydation Wear of Ball and Roller Bearings. J. O. ALMEN. 
Mech. World Eng. Record, Vol. 102, Sept. 10, 1937, pp. 247-248. 
Review. So-called brinelling of ball and roller bearings is not 
brinelling. The observed indentations are due to wear aggravated 
by O:. Low viscosity lubricants reduce oxidation wear. EF (13) 


Resistance of Aluminum to Drilling-oil Emulsions (Bestandig- 
keit von Aluminium gegen Bohrélemulsionen) W. GELLER. 
Aluminium, Vol. 19, Oct. 1937, pp. 639-640. The action of 
additions to water of drilling oil emulsions on Al was investi- 
gated. The emulsion protects against corrosion if added to tap 
water and 0.5% acetic acid. No protection was noticed in 0.5% 
soda solution. If hard water is made soft by addition of soda, 
about 1-2 cc. waterglass solution of 40° Bé per 1 1. water should 
be added which suppresses entirely the attack of soda on Al 
without affecting the emulsification of the drilling oils. Ha (13) 


The Influence of Copper on the Protective Properties of 
Aluminum Oxide Films. P. V. NAzArov & Yu. V. KUZNETSOVA. 
Legkie Metal., Vol. 5, Dec. 1936, pp. 30-35. In Russian. Original 
research. Al and Cu-Al alloys containing up to 4% Cu were 
oxidized with steam at 130° C. and tested in dilute HCl for cor- 
rosion resistance. Cu sharply decreased the corrosion resistance 
of these alloys. HWR (13) 
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Metallurgy amd the Aero Engine. D.R. Pye. /. Inst. Metals, 
Vol. 61, No. 2, 1937, pp. 19-34. Up-to-date review. Piston and 
crankshafts, exhaust valves, spark plugs, surfaces, molecules and 
molecular dimensions, cast Fe as a bearing metal, etc. are dis- 
cussed. In reference to the friction wear and lubricating oils, 
the resistance to sliding of one surface over another is due to 
cohesive forces between the molecules themselves acting across 
the interface between the surfaces. These forces are of the same 
kind as the cohesive force between the molecules of a solid on 
which its strength depends. Such cohesive forces are very power- 
ful at short range, but the range is extremely small. Only over 
a small fraction of the apparent contact area of 2 surfaces will the 
molecules be brought within each other's range of attraction and, 
owing to the short range of action of the cohesive forces, even a 
single and quite invisible layer of oil molecules between 2 surfaces 
will suffice to prevent the molecules in each from gripping one 
another. Whenever and wherever they do so, however, they will 
adhere with a force equal to that of the metal itself, and some 
molecules of one surface will be torn away, held firm by the mole- 
cules of the other; in other words, either wear or ‘‘picking-up’’ 
will occur. Beilby’s amorphous layer theory received remarkable 
confirmation from the work of Bowden, and more recently from 
that of Finch and others with the electron camera. Bowden 
showed that when 2 metals were rubbed together, even quite 
lightly, temperatures could be recorded electrically at the surface 
which quickly rose to the melting point of the polished surface. 
These very high temperatures, of course, are confined to an exces- 
sively thin layer on the surface. During the act of polishing, a 
liquid or semi-liquid layer of the metal is smeared over the under- 
lying crystalline surface and, hardening again immediately, retains 
the amorphous character it had as a liquid. Finch has confirmed 
this conclusion. He found that the “running-in” process between 
the piston and cylinder results in an extremely thick Beilby layer 
being formed so thick that several rubbings with fine emery paper 
were necessary to remove the hard amorphous layer. AIK (14) 


The Sky’s the Limit with Modern Metals. Marion Law. 
Fab. Progress, Sept.-Oct. 1937, pp. 148-150. Descriptive. Metal 
airplane started about 1920, and now Douglas plane fuselage is 
built up of 24, ST Al clad sheet in formed sections for frames 
and 24 ST extruded bulb angle for longitudinal members. Al- 
clad, riveted skin over frame stiffens the structure. Undercarriage 
is made with Cr-Mo, arc welded steel tubing, heat-treated after 
welding. Stainless steel boilers for comfort heating utilize ex- 
haust heat; they are gas weld fabricated. Cu-bearing steels used 
for heat areas in manifold are welded to shape. Inspection after 
flight includes wet, magnetic powder tests for critical parts of 
ship. WB (14) 


Experiments on Gaskets at High Pressures and Elevated Tem- 
peratures (Versuche an Dichtungen bei hohen Driicken und 
Temperaturen) E. SigepeEL & A. RAIBLE (Materialpriifungsanstalt, 
Stuttgart) Nickel Ber., Vol. 7, Apr. 1937, pp. 53-55. Original 
research continuing previous experiments on gaskets of mild steel. 
New tests on 18/8 and Monel metal are reported. Various 
shapes of gaskets were studied. The pressure to insure tightness 
need not be greater for 18/8 than for mild steel. Due to the 
considerable work-hardening ability of 18/8, appreciable deforma- 
tions are prevented. The maximum pressure applied was 150 atm. 


EF (14) 


Wood versus Metal. Cuas. H. Roz & B. Homrrey DAviEs. 
Automobile Engr., Vol. 27, Aug. 1937, pp. 313-315; Sept. 1937, 
pp. 351-352. General survey of the merits of the composite 
(wood and metal) and metal construction, with particular refer- 
ence to vehicle body construction. While the composite method 
has great advantages in comfort, lower cost, lower weight and 
noiselessness, the simple metal construction is advocated by others 
because rigidity can be more easily maintained, and because wood 
rots and is destroyed by termites. Ha (14) 


Tests on Heat Conductivity of Insulators Provided with Steel 
Sheet Shells (Die Messung der Warmeleitzahl von Isolierungen 
mit Blechmanteln) I. S. CAMMERER. Wdrme, Vol. 60, Nov. 20, 
1937, pp. 760-765. Original research on steel and Al sheet jack- 
ets provided with various surface finishes and coatings. EF (14) 
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Comparative Tests with Grease-lubricated Synthetic Resin and 
Metal Bearings for Intermittent Crane Service (Vergleichsver- 
suche mit Fettgeschmierten Kunstharz- und Metall-Lagern fiir 
den Aussetzenden Kranbetrieb) H. Ernst. M~/tt. Forsch.-Anstalt. 
Guteho ff nungshiitte-Oberhausen A.-G., Vol. 5, Dec. 1937, pp. 243- 
251. Bearings with bushings of red-brass, cast Fe and synthetic 
resins were tested under identical conditions in a test arrangement 
simulating the intermittent crane service. The friction coefhcients 
of various synthetic materials are given in curves for different 
speeds. The 6 investigated resins are superior to red brass bear- 
ings in regard to friction, less sensitive to inaccuracies of mount- 
ing, and do not require as long a period of running-in; this is 
particularly the case with low speeds and high pressures. As the 
temperature of such bearings is higher because of their low heat 
conductivity, a grease with a high dripping point should be used 
for lubrication. Bushings for high pressures should be made of 
irregularly pressed material, but should not be arranged in layers 
transverse to the axis of the bearing. Cast Fe bushings can replace 
red brass only for low loads. Ha (14) 

Preformed Wire Rope. JAMES F. Howe (Am. Steel & Wire 
Co.) Indian & Eastern Engr., Vol. 81, July 1937, p. 77. Descrip- 
tive. An analysis of the principal factors responsible for the im- 
proved service given by preformed wire rope as compared to stand- 
ard wire rope. APS (14) 


ida. Non-Ferrous 


G. L. CRAIG, SECTION EDITOR 


Bronzes for Bearing Bushings (Les Bronzes pour Coussinets) 
Cuivre et Laiton, Vol. 10, Oct. 30, 1937, pp. 465-470; Nov. 30, 
1937, pp. 515-520. General review. Requirements for bearing 
bushings, compositions of Cu-Sn and Cu-Zn alloys, and other adci- 
tions, (Pb and P) are discussed, and tables of mechanical prop- 
erties and fields of applications are appended. Ha (14) 

Zinc Alloy Die Castings Embellish °38 Cars. HERBERT 
CHASE. Iron Age, Vol. 140, Nov. 18, 1937, pp. 38-40. A gen- 
eral discussion of the numerous uses of Zn alloy die castings in 
1938 model automobiles. VSP (14a) 

The Evaluation of Metallic Lead as a Paint Pigment. HAt R. 
HARLAN. Drugs, Oils & Paints, Vol. 52, Dec. 1937, pp. ), 
492. Some results indicate interesting possibilities for the use of 
metallic Pb in the formulation of primers and anti-corrosive c it- 
ings for wood and metal. WHB (14a) 

Copper-lead Bearing Metals Favored for Severe Service. 
FRANCIS G. JENKINS (Bethlehem Ship.) Metal Progress, Vol. 52, 
Aug. 1937, pp. 145-149. Review. Ni is stated to be beneficial 
in Pb-Cu bearing alloys because it increases the solubility of Pb 
in molten Cu and causes the metal to set faster. Ag is useful in 
raising the recrystallization temperature of Cu where cold work 
may be a factor and the service is at elevated temperatures. 

WLC (14a) 

Copper-lead Bearing Metals. J. L. McCiroup (Ford Motor 
Co.) Metal Progress, Vol. 32, Sept. 1937, pp. 267-268. Dis- 
cusses the disadvantages of Ni in Cu-Pb bearings as causing scor- 
ing, and high P as causing poor bond with the backing. Ford 
has replaced Cu-Pb crankshaft bearings with Cd-Ag or Cd-Ni 
bearings because of these troubles. WLC (14a) 

The Influence of Nickel in White Metal. Harry SHAW. 
Mech. World Eng. Record, Vol. 102, Oct. 29, 1937, pp. 435, 444. 
Tests on 72% Pb, 10 Sn, 2 Cu, 16 Sb alloys with and without 
addition of 0.25% Ni, are reported. Ni retards “running in,” 
for while metal containing Ni showed an early tendency to seize, 
after properly “running in’’ the load capacity became . -y, ui 

14a 

New Technique of Antifriction Alloys (Technique Nouvelle 
des Alliage Antifriction) Ricarp. Usine, Vol. 46, Sept. 9, 1937, 
p. 25. The following soft alloys are used in French practice: 
Sn 83, Sb 11, Cu 6 or Sn 80, Sb 12, Cu 8; Pb 95, Sb 5 or Pb 84, 
Sb 11, Cu 5%. For very high speed Sn 40, Sb 15, Cu 5, Pb 40% 
is recommended. An alloy very resistant to galling is given as 
consisting of 98 Pb, 1.5 Mg, 0.2% Ca, and recently one of Ag 
0.02-5, Cu or Ni 0.25-1.0%. Also, Cd alloys with or without Ag 
are used. The selection of alloys according to service desired 
under given conditions is discussed. Ha (14a) 
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The Metallurgical Aspect of the Fourdrinier Wire. H. H. 
PARRETT. Proc. Tech. Session Paper Makers Assoc. Gt. Britain 
& Ireland, Vol. 17, Mar. 1937, pp. 339-355; includes discussion. 
Descriptive review. Only 2 alloys are in general use for paper 
machine wires. Phosphor bronze is used for the longitudinal 
(warp) wires, and brass usually, but not always, for the trans- 
verse (woof) strands. The most popular Sn content for the 
bronze is 7%, and even at this relatively low percentage working 
and annealing must be carefully controlled to prevent precipitation 
of the delta phase. The weaver usually purchases the wire at .036 
in. and draws to finished size through diamond dies; separate 
reductions must be relatively large, as a great many light drafts 
produce a cuppy wire through pronounced “skinning.”” Anneal- 
ing temperatures must not be raised carelessly to improve ductility, 
for grain growth may then be excessive, or, in high-Sn bronzes, 
delta may be precipitated. Strand annealing is preferred to pot 
annealing, for the latter (although not so much now as formerly) 
may result in differences in temper along a length of wire that 
result in a non-uniform woven cloth. Weaving, and particularly 
the blows of the “slay” in knocking the woof into position and 
forming the knuckles on the warp, work-hardens the wire con- 
siderably. Wear on the warp is very high and it is for this reason 
that the most desirable warp material would have high wear 
resistance, yet sufficient ductility to avoid fatigue failure under the 
bending action. Soldered seams are preferred to welded, for the 
former result in less modification of the bend-resistant properties 
of the original wire. Improvement in wear resistance of four- 
drinier wire alloys is the greatest need at present, for current com- 
promises between wear-resistance and ductility are not ideal. Alloys 
of the white metal type (soft matrix, hard disperse phase) lack 
luctility and bending strength; wear-resistant solid solution alloys 
capable of being drawn into wire (e.g. Monel), although they 
crack easily and work-harden too rapidly under the machine, offer 
the most promise. FPP (14a) 

Metallic Insulation. Shipbuilding & Shipping Record, Vol. 50, 
No. 24, Dec. 9th, 1937, p. 731. Descriptive. The application 
f Al foil as an insulating medium is discussed, with reference to 
ts conductivity, flexibility, non-inflammable and non-hygrosconic 
properties. Applications of its uses in merchant ships are also 
considered. JWD (14a) 

Modern Bronze Alloys. |. Comm.. Shipbld. & Eng. Ed.. Oct. 
28, 1937, p. 1. General review. The properties and uses of 
modern bronze alloys available to the engineer are considered and 
‘include Al bronzes, leaded bronzes alloyed with small proportions 
f Ni, low and high Ni bronzes, special high tensile brasses. and 
Cu-Si alloys. JWD (14a) 

Heat Transfer of Cylinder Heads of Internal Combustion 
Engines (Permeabilité a la Chaleur des Culasses de Moteurs a 
Combustion Interne) Tech. Moderne, Vol. 29, Apr. 15. 1937, p. 
81. Survey. The heat transfer by convection depends on the 
water circulation, the film formed by adsorption of water on the 
retal surface, the cleanness and polish of the surface, and the 
nelting point of the metal forming the cylinder head; the thermal 
conductivity of the metal is comparatively unimportant. Discus- 
sion of the good results obtained with Al JZB (14a) 


Recent Progress and Applications of Automatic Equipment 
and Remote Control of Contacts (Progrés Récents et Applica- 
tions des Equipenents Automatiques et de Télécommande a 
Contacteurs) Tech. Moderne, Vol. 29, pp. 192-198. Up-to-date 
review. The frames of the switches are made of steel with a 
synthetic resin material for insulation. If compensators are 
necessary, these are generally made of CuO or Fe-Se alloy. Al- 
though Ag and Cu are still used for contacts, W-Cu agglomerates 
have been found to be superior to Cu since they combine better 
oxidation resistance with good mechanical properties and con- 
ductivity. JZB (14a) 

Beryllium Bronze in the Electrical Industry (Le Bronze au 
Glucinium dans [’Industrie Electriaue) Tech. Moderne, Vol. 29, 
pp. 220-221. Review. The age hardening bronze with about 
2.3% Be has higher elasticity, hardness, and conductivity than P 
bronze. Since the alloy is resistant to scaling and has a con- 
ductivity 30% that of Cu, it is well suited to arc electrodes. 

JZB (14a) 

Aluminum Transmission Lines in Scandinavia (Aluminium- 
Freileitungen in Skandinavien) J. A. SompAL. Aluminium, Vol. 
19, Sept. 1937, pp. 577-584. Review of developments since 1910, 
modern wire construction (mostly Al with steel core) and a list of 
existing lines with their physical data are given. Ha (14a) 

Strength of Turbine Blades Made of Monel Metal (Festigkeit- 
seigenschaften von Turbinenschaufeln aus Monel-Metall) 
RUDOLF Mixer. Tech. Zentralblatt prakt. Metallbearbeit., Vol. 
47, July 1937, pp. 557-560, Aug. 1937, pp. 629-632. Extended 
review of service conditions of turbine blades, physical properties 
of Monel blades (yield point, impact strength, proportional limit) 
‘testing of blades, testing results gained on long time runs at 
350° C. and 400° C., advantages of Monel metal blades. 

EF (14a) 
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Acoustic Diaphragms. E. FE. Haiis. Machinery, London, Vol. 
51, Oct. 21, 1937, pp. 70-71. Discussion. Diaphragms must be 
stiff, flexible, corrosion resistant, and light weight (the last in 
order to pick up low intensity vibrations). Up until now, foil 
(about 0.003 in. thick) of Al and duralumin has been used. A 
new alloy MG7 (AI with about 7% Mg) has been introduced for 
diaphragms. Details of forming and inspection are given. The 
alloy is not precipitation hardening, but is annealed at 360° C. 
followed by an air quench. The diaphragm rim is flattened by 
clamping between thick steel plates and holding for 30 min. at 
200° C.; the hardness is not affected by this operation. The cor- 
rosion resistance of MG7 is between that of pure Al and dur- 
alumin. Added protection is usually given by anodic treatment or 
organic finishes (lacquers, varnishes, enamels, etc.). JZB (14a) 

Electric Heating Elements in Industry (Les Corps de Chauffre 
Blectriques dans [’Industrie) H. LaLirre. Tech. Moderne, Vol. 
29, Mar. 15, 1937, pp. 198-202. Review. Heating in air may be 
done by radiation, forced or spontaneous convection. Globar tubes 
may be used at temperatures under 800° C.; Ni-Cr resistance wire 
is used in a quartz tube with a packing of pure dry magnesia, 
which is ideal because it is chemically neutral and has a relatively 
high thermal conductivity. If the radiation surface is separated 
electrically but not thermally from the resistance wires, the tubes 
may be made of: Cu, Ni-Cu, Ni steel, steel, non-oxidizing steel, 
Al bronze, Monel or Inconel. Liquids may be heated by sub- 
merged heaters consisting of a Ni-Cr resistance in a refractory body 
of good thermal conductivity. See also Metals and Alloys, Vol. 9, 
Jan. 1938, p. MA 53L/8. JZB (14a) 


Cadmium-silver-copper Alloys for Engine Bearings. C. F. 
SMART (Pontiac Motor Co.) Trans. Am. Soc. Metals, Vol. 25, 
June 1937, pp. 571-608. Laboratory tests indicate that Cd-Ag-Cu 
alloys possess desirable bearing properties. Composition selected 
was Cd 97.5%, Ag 2.25%, Cu 0.25%. Alloys suitable for bond- 
ing the bearing to steel are eutectic Cd-Zn, Cd-Ni or Cd-Ni-Zn 
alloys of about 5% Zn and 1% Ni. Tests of bearings produced 
in this way, under severe service conditions, show them to give 
life about 3 times that of babbitt bearings. 12 references. 

WLC (14a) 

Columbium as an Industrial Material (Das Niob als Werk- 
stoff) K. H. KREUCHEN (Siemens-Rohren-Werken) Chem. Fabrik. 
Vol. 10, Oct. 13, 1937, pp. 434-435. Review. The physical con- 
stants and corrosion-resistant properties of Cb are tabulated. Re- 
cent advances in methods of its preparation and fabrication have 
cheapened it and increased the supply, coincidental with rising 
interest in its possibilities as a corrosion-resistant material and 
as an important constituent of electronic tubes. FPP (14a) 


Aero-engine Piston Production. Machinery, London, Vol. 50, 
Oct. 7, 1937, pp. 1-7. Descriptive. Pistons for the Rolls Royce 
Merlin engine are made from Al alloy RR59 containing 1.5-3.0% 
Cu, 0.5-1.5% Ni, 1.2-1.8% Mg, 1.0-1.5% Fe, < 0.2% Ti. and 
< 1.3% Si. The machining operations are described in detail. 
Heat treatment consists of 3 hrs. at 510-535° C. followed by a 
water quench, and tempering for 20 hrs. at 155-175° C. followed 
by a water quench. The tensile strength must exceed 25 tons/in. 
and the elongation, 6% in 2 in. JZB (14a) 

Aluminum Finishing Procedure. RopertT T. GRIEBLING 
(Aluminum Co. America) Products Finishing, Vol. 1, July 1937, 
pp. 34-36. Descriptive. Applications of anodically coated Al 
include cafeteria trays, pistons, sliding parts on die castings, bus 
and streetcar handrails, camera parts, rubber molds, weatherstrip, 
guides and tabs for letter files, nameplates, furniture trim and 
many other products. PCR (14a) 


Investigation of Some Platinum Alloys. I. E. ADADUROV. 
Zhur. Khim. Prom., Vol. 14, No. 13, July 1937, pp. 917-924. 
In Russian. Original research. Metallic mesh catalysts more 
stable than the conventional Pt-Rh alloys can be made from alloys 
not so susceptible to H-absorption. Satisfactory compositions were 
97 Pt-3 Co; 97 Pt-3 W; 92 Pt-5 Rh-3 W; 95 Pt-2 W-3 Ag. 

NA (14a) 

Light Metal Bearings. Experience on Nickel-containing 
Aluminum Alloys (Leichtmetall-Lager. Erfahrungen mit nickel- 
haltigen Aluminiumlegierungen) Nicke/ Ber., Vol. 7, Jume 1937, 
pp. 85-86. Brief, interesting review. Analyses are given. Diagrams 
show temperature (friction) /time curves, load/temperature curves 
and friction coefficient/load relationships. EF (14a) 


Copper-lead Bearings from Metal Powder—A New Art. 
Ericu Fetz. Metals and Alloys, Vol. 8, Sept. 1937, pp. 257-260. 
Describes the elimination of Pb segregation in Cu-Pb bearing alloys 
by the use of powdered metals in producing such bearings. 23 
references. WLC (14a) 


Strontium in Industry. Engineering, Vol. 144, Aug. 6, 1937, 
p. 159. Briefly reviews the uses of Sr as brought out in the 
second edition of a report entitled ‘Strontium Minerals,’ by E. H. 
Beard, published by the Imperial Institute. Its major use is in 
the basic open-hearth steel industry, where strontianite is used 
either alone or mixed with lime for removing S and P. 


LFM (14a) 
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Light Electric Motors (Vers la Machine Electrique Legere) 
R. RouGe. Tech. Moderne, Vol. 29, Feb. 15, 1937, pp. 103-105. 
Descriptive. In order to lighten electric motors, particularly 
for transportation and marine applications, it is necessary to know 
the exact properties of the materials used and to increase homo- 
geneity as much as possible by improved methods of manufacture 


and testing. JZB (14b) 


Reducing Die Costs by Using Graphitic Steel. W.G. KIEFER, 
P. Apet (Timken Roller Bearing Co.) & F. R. Bonte (Timken 
Steel & Tube Div.) Machinery, N. Y., Vol. 44, Oct. 1937, pp. 
116-119. Two kinds of graphitic steel are described containing 
about 1.50% total C, 1.0% Si and in one form with, the other 
without, about 0.25% Mo; the latter type is used if no water- 
hardening is applied. Ha (14b) 


Steels for Turbine Rotor Forgings and Their Heat-treatment. 
N. L. Mocuet (Westinghouse Elect. & Mfg. Co.) Metals and 
Alloys, Vol. 8, Oct. 1937, pp. 265-269. Descriptive. The fun- 
damental considerations in selecting material for turbine rotors 
are physical characteristics to withstand rotation and transmit load, 
and general stability to insure smooth operation for many years. 
C steel was the first material used, and is still considered the most 
reliable, where design and operating conditions permit. Higher 
speeds, temperatures and loads have introduced alloy steels. These 
alloy steels contain Ni, Mo, Cr, and V, singly or in various com- 
binations. Several compositions are cited, with their properties. 
Great care is required in the heat treatment of these forgings. 
Details are given. Liquid quenching must be avoided. The posi- 
tion of the critical range is important in such large forgings, and 
must be high where metal is plastic. WLC (14b) 


Alloys in Shipbuilding. PAuL Frietp. Shipbuilding & Ship- 
ping Record, Vol. 50, No. 23, Dec. 2, 1937, pp. 695-698. An 
extended abstract of a paper presented to the American Society of 
Marine Engineers. The use of alloy steels in shipbuilding and the 
results of heating, welding, galvanizing, and fabricating such 
steels is discussed, and consideration given to the use of creep 
resisting steels for high temperature work in marine engineering. 


JWD (14b) 
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Steel Tube Applications Advanced by Improved Welding 
Methods. Product. Eng., Vol. 8, Aug. 1937, pp. 302-304. Steel 
tubes made by electric resistance welding have high uniformity and 
good mechanical properties. Manufacture and inspection are 
briefly described and a table of physical properties for tubes of 8 
different steels added. Ha (14b) 

Recent Developments in Rock Drill Steel. G. B. O'MALLEY. 
Proc. Australasian Inst. Mining Met., No. 103, Sept. 30, 1936, pp. 
309-334. The most outstanding advances are (1) introduction of 
hollow steels lined with C steel or rustless Fe for combating cor- 
rosion-fatigue on physical and chemical grounds, (2) application 
of alloy steels for greater strength, longer life, smaller sections and 
faster drilling, (3) development of hot milling as an adjunct to the 
sharpening machine and for removal of decarburized layers before 
hardening, (4) modification of tip-hardening process to give 
“straight line’’ hardening, (5) elimination of shank forging by use 
of anvil block and bolster type machines, and the further elimina- 
tion of heat treatment by means of alloy steels and (6) the advent 
of detachable bits. Eight suggestions for the guidance of mine 
staffs in selecting and treating drill steels are given. AHE (14b) 

Heat Treatment, Sensitivity to Endurance Failure and Cutting 
Capacity of Commercial Steels for Compressed Air Chisels 
(Warmebehandlung, Dauerbruchempfindlichkeit und Schneidhal- 
tigkeit handelsiiblicher Stahle fiir Pressluftmeissel) H. AssMANN. 
Werkst. u. Betrieb, Vol. 70, July 1937, pp. 171-174. Practical. 
8 steels with 0.4-0.7% C, 0.2-1.08% Mn, 0-1.5% Cr, 0-2.5% 
W, 0-0.15% V, 0-1.8% Ni, 0-0.85% Mo are compared. Si-Cr- 
W steels were best suited. HR (14b) 

Cuts Weight and Increases Strength of Steel Semi-trailer 
Frame. J. Epw. Turrr. Steel, Vol. 101, Aug. 2, 1937, p. 41. 
Describes design worked out by Utility Trailer Mfg. Co., Los 
Angeles, Cal. Chief method of weight reduction is use of an I- 
beam frame of Mayari Cr-Ni steel in place of the usual channel 
pressed steel frame. Other savings in weight are effected by use 
of electrically welded construction throughout. MS (14b) 

Metals and Alloys Used in Diesel Locomotive Cabs. E. F. 
Cone (Staff) Metals and Alloys, Vol. 8, Oct. 1937, pp. 271-275. 
Descriptive. Passenger locomotives, which should be as light as 
possible, employ a 1% Mn-0.5% Mo steel for load-bearing parts, a 
SAE 1020 for the rest of the superstructure, which is all-welded. 
Various low alloy steels are used in the understructure. The 
switching locomotives, however, need weight for traction, and 
employ a heavy cast steel underframe. Compositions and physica! 
properties of several of the steels used are given. WLC (14b) 

The Metallurgical Story of Ford Brake Drums. EpwiIn F. 
ConeE (Staff) Metals and Alloys, Vol. 8, Nov. 1937, pp. 303-306 
Describes, with photographs and micrographs, the production and 
heat treatment of a cast alloy steel brake drum for Ford. Alloy 
is 1.55-1.70%C, 0.90-1.10% Si, 2.00-2.25% Cu, 0.70-0,90% Mn, 
0.10% max. P, 0.08% max. S. The heat treatment involves hold 
ing 30 min. at 1650° F., cooling rapidly to 1400° F., then a 
90°/hr. to 1200°,. and in 1 hr. to 1000° F. This results ir 
Brinell 187-241, with elastic limit approx. 70,000 lb./in.?, tensil: 
strength 85,000 Ib./in.*, and elongation 7%. The structure | 
graphite in lamellar pearlite. WLC (14b) 

Cast Crankshafts in England. H. J. Goucu (National Phys: 
cal Lab.) Metal Progress, Vol. 31, May 1937, pp. 516-517; Eng. 
neer, Vol. 163, Mar. 26, 1937, pp. 360-361. Extended abstract 
In addition to data on usual physical properties of 5 materials for 
cast crankshafts, limiting fatigue values for combined bending 
and shear stresses are given. Materials are: Cast steels 0.32% 
C, 2.42 Ni, 0.49 Cr, 0.49 Mo, 0.13 Cu; 1.56% C, 1.16 Si, 0.46 
Cr, 1.75 Cu. Cast irons 2.75% total C, 1.59 Si, 0.29 Mo; 3.28% 
total C, 2.47 graphite, 2.19 Si, 0.42 Cr, 0.95 Mo; and 3.36% 
total C, 2.39 graphite, 1.22 Si, 1.87 Ni, 0.47 Cr. 

WLC + LFM (14b) 


Permanent Magnets. J. DELMONTE. Product Eng., Vol. 8, 
Apr. 1937, pp. 122-125. Recently developed alloy steels pos- 
sessing desired properties for permanent magnets are described 
briefly; Co, Co-Ni-Ta, Al-Ni steels are now used preferably. 
Theory of the design of permanent magnets is added. See Metals 
and Alloys, Vol. 8, Nov. 1937, p. MA 704L/2. Ha (14b) 


Stainless Steel Drying Cylinders. SAuL BLICKMAN. Am. 
Dyestuff Reptr., Vol. 26, Oct. 18, 1937, pp. 643-644. Modern 
welding methods permit fabrication into cylinders of virtually 
seamless construction. Advantages claimed for stainless steel in 
drying cylinder construction include much greater tensile strength, 
greater resistance to abrasion, higher elasticity, and very high heat 
transfer. WHB (14b) 


Properly Chosen Materials Spell New Era for Diesels. HAROLD 
F. SHEPHERD. Mach. Design, Vol. 9, Oct. 1937, pp. 29-32. 
Review mainly referring to developments of crankshaft and bear- 
ing materials, piston rings, cylinder liners, welding, brazing vs. 
soldering, nitriding, Al, K-monel and rubber. EF (14b) 

Steels for Autoclaves. R. J. SARJANT & T. H. MIpDLEHAM. 
Trans. Chem. Eng. Congr., (World Power Conf., London, 1936), 
Vol. 1, pp. 66-107. See Metals and Alloys, Vol. 7, Nov. 1936, p. 
MA 546L/1. AAA (14b) 
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Annual Report of the Metallurgical Divison, Fiscal Year 
1936-37. R.$. DEAN & OrHeERs. U.S. Bur. Mines, Dept. of In- 
vestigations No. 3357, Dec. 1937, 55 pp. The most outstanding 
achievements of the year have been (1) flocculation and removal of 
dust, smoke and fume from gaseous suspensions with high fre- 
quency, standing sound waves, (2) separation of gases of different 
densities or molecular weights by diffusion, and (3) cheap pro- 
duction of Cr by treatment of ores with Cl, followed by H reduc- 
tion of the Cr chlorides. The following work also is reviewed: 
low-temperature specific heat investigations; thermodynamic prop- 
erties of metallic carbides and nitrides; thermodynamic proper- 
ties of the hydrates of CaSO,; coercive force of ferromagnetic sub- 
stances; crushing and grinding; electrothermal studies on alunite; 
preparation of ferro-alloys from domestic ores; investigations of 
minerals from the Boulder area (and description of new electro- 
metallurgical laboratory); electrolytic Mn; Mg from magnesite; 
concentration of Fe ores; chemistry of flotation; flotation of non- 
ulfides (Mo-V ores, talc-magnesite ores, langbeinite) ; new flota- 

on reagents; establishment of testing procedures for cyanidation, 

agnetic separation, and flotation; microscopy of ores; metallizing 
long grinding followed by flotation ; removal of Bi from 
ttallic Pb and from galena concentrates and residues; metallurgy 

Au; Au loss in dredging; Au in pyrite or base-metal ores; 

station of Ag minerals; flotation of scheelite; recovery of S from 

nelter smoke; inhibition of oxidation of (NH,)2SO; solution; 

‘tation of oxidized Cu minerals; desulfurization of metal by 
lags; oxides in basic pig Fe and in basic open-hearth steel; Si 
nd § in basic pig Fe; magnetic properties of steel; and metal- 

ag emulsions. AHE (15) 

General Questions of Material in the Four-year Plan (Allge- 
neine Werkstofffragen im Rahmen des Vierjahresplanes) Frick. 
{utogene Metallbearbeit., Vol. 30, Dec. 1, 1937, pp. 385-395. 
‘he metal consumption of Germany is discussed as well as sta- 
istics On resources and imports. The general tendency at present 
s to develop new metals and alloys in order to become inde- 
endent of foreign supply, and to use only domestic materials in 

ynnection with improved production methods. Savings in mate- 
rial through corrosion protection or prevention are particularly 
important. Replacing gears of steel by gears made of artificial 
esins and the substitution of the latter for Pb, Cu, brass and Fe 
have progressed. The application of welding instead of riveting 
nakes possible considerable savings in material; examples are 
civen. Ha (15) 

The Training and Employment of Metallurgists. R. S. Hur- 
TON (Cambridge U.) Monthly J. Inst. Metals, Vol. 4, Dec. 1937, 
pp. 629-640. Survey. The history of metallurgical education, 
both in England and abroad, is reviewed. At present, as judged 
both by men employed and value of the output, the metal indus- 
tries in the United Kingdom are much larger than the chemical 
industries. Even with the greater importance of the metal indus- 
tries, the total number of honor students in metallurgy is only 
4% of those in chemistry. In other countries, the students major- 
ing in metallurgy amount to only a few per cent of those majoring 
in chemistry. Cambridge has just established a major in metal- 
lurgy. JLG (15) 

The Materials Used in Precision Mechanics (Die Werkstoffe 
der Feinmechanischen Technik) Kurt FRANZ. Z. Ver. deut. 
Ing., Vol. 81, Dec. 18, 1937, pp. 1449-1452. Properties of 
strength are, in most cases, not so important as consideration of 
easy machining and handling in mass production. A list of pre- 
ferred ferrous and non-ferrous metals and insulating materials, and 
their general properties is given. 9 references. Ha (15) 


Some Investigations into the Mineralogical Composition of 
French Iron Minerals (Quelques Recherches sur la Composition 
Minéralogique de nos Minerais de Fer) R. SrumpER. Rev. Tech. 
Luxembourg.. Vol. 29. Nov./Dec. 1937, pp. 286-293. Geological 
and geographical conditions of the Fe ores in the Lorraine-Lux- 
embourg district are described. Ha (15) 


Alloys of Copper and Beryllium and the Quench Structure 
(Les Alliages de Cuivre et de Glucinium et la Trempe Struc- 
turale) L. GumLiET. Cuivre et Laiton, Vol. 10, Nov. 30, 1937, 
Pp. 513-514. Brief up-to-date review of compositions in prac- 


tical use, history of development, and ores from which Be is 
produced. Ha (15) 
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Magnesium as a Chemical Raw Material. Leroy C. STEWART 
(Dow Chemical Co.) Chem. Industries, Vol. 41, Dec. 1937, pp. 
567-572. Review. Enumerates sources, various manufacturing 
processes, and uses for metallic magnesium and its salts. Statistical 
data of production given. RAW (15) 

An Occurrence of Molybdenum in Several Springs of Prato 
(A occurrencia do molybdeno em diversas fontes de aguas do 
prato) A. SALLES Terxemra. Rev. Brasil. Chim., Vol. 4, Nov. 
1937, pp. 365-366. The spectrum of several mineral springs in 
the Prato district shows strong Mo lines. Ha (15) 

Tin Producers and Severe Oscillations of Price. J. VAN DEN 
BROEK. Tin, July, 1937, pp. 1-3. Factors affecting the price and 
production of Sn and the operation of the International Tin Com- 
mittee are reviewed. Although stories of the near exhaustion of 
Sn ore reserves are not justified, only by systematic and skillful 
mining will too rapid exhaustion of these reserves be prevented. 
Stabilization of prices consequently aids both producers and con- 
sumers, for, with a stabilized price, the maximum quantity of 
ore can be economically mined and ore reserves prolonged. 

+ BWG (15) 


15a. 


Iron and Steel Industry in Brazil (L’Industrie Siderurgique 
au Bresil) L. ENscuH. Rev. Tech. Luxembourg., Vol. 29, 
Nov./Dec. 1937, pp. 217-220. Four types of ore are at present 
exploited: Canga (54% Fe, 12% SiO:), Itabirite (69.6% Fe) 
Jacutinga (65% Fe, 4% SiO.), and Hematite (69.5% Fe, 1.3% 
SiO:, 3.2% Al:O;). Geographical and geological conditions are 
discussed briefly. One plant, with a capacity of 100,000 tons of 
rolled products per year, is described. Ha (15a) 


New Uses and Repeal Afford Stimuli to Rapid Growth of the 
Container Industry. $. L. MILLER. Tin, July, 1937, pp. 5-7; Aug. 
1937, pp. 17-19. Summary, with statistics, of the Sn can indus- 
try in the U. S. A. In 1936 about 14 billion cans were produced, 
valued at 375 million dollars, of which the American and Conti- 
nental Can Companies produced 75%. Over 1,800,000 tons, or 
90% of the Sn plate production in 1936, went into the manu- 
facture of Sn cans. BWG (15a) 


News of the Patent Literature (Neues aus dem Patent- 
schrifttum) E. HERRMANN (Aluminium-Ind. A.-G.) Aluminium, 
Vol. 19, Dec. 1937, pp. 758-766. A review of foreign (non- 
German) patents on production, refining, alloys of Al, heat treat- 
ment, lining materials for crucibles, treatment of defective cast- 
ings, anodic oxidation, and special applications. Tables of new 
American Al alloys, for working in automatic machines, Al-Cu 
alloys with Sn but Mg-free are appended. Ha (15a) 


New Plants Increase Zinc Production. O. W. RoxiLt. Metal 
Ind., London, Vol. 51, Aug. 27, 1937, pp. 203-206. General. 
Details of the increasing Zn production in all principal European 
countries, (except Spain) and in the British Dominions are given. 
New smelters and extension of existing plants in Germany, Bel- 
gium, Italy, Poland and U. S. S. R. have accounted for an appre- 
ciable increase in output, and indicate that still further increases 
are likely in the near future. RWB (15a) 


Chinese Wolfram Ore and Antimony. Engineer, Vol. 164, 
Sept. 3, 1937, pp. 263-264. Briefly comments on the effect of 
the Far Eastern situation on the future price and availability of 
these commodities. LFM (15a) 


Iron Ore and Manganese Resources of South Africa. Engi- 
neer, Vol. 164, Oct. 22, 1937, p. 446. Descriptive. Discusses the 
qualities of the Postmasburg Mn ore and the features of the fields 
where it is found. Gives estimates of Fe ore resources and typical 
analyses of Fe ore from various fields. LFM (15a) 


Copper and Its Alloys in Architectural Effects (Le Cuivre et 
Ses Alliages dans les Effets Architecturaux) H. Breau. Cuivre 
et Laiton, Vol. 10, Dec. 15, 1937, pp. 537-539. Historical sketch 
and notable examples of structures in many countries. Ha (15a) 

Recent Trends in Gold Production. W. F. BoERICKE. Can. 
Mining J., Vol. 58, Dec. 1937, pp. 784-786. World Au pro- 
duction has increased sharply since 1929 because of higher Au 
prices. WHB (15a) 
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FREE SERVICE DEPARTMENT 


Replies to box numbers should be addressed care of 
METALS AND ALLoys, 330 West 42nd Street, New York. 


HELP WANTED: Salesmen—exclusive territories. Estab- 
lished, high-rated manufacturer of nationally used die metal 
wants representation for Chicago, Milwaukee, Pittsburgh, 
Buffalo, Philadelphia, New York and Boston areas. A 
product of real merit—liberal commissions. Box MA-75. 


POSITION WANTED: Ph.D. in Physical Chemistry and 
Metallurgy. Four years’ experience in industrial research. 
Six years’ experience teaching metallurgy in engineering 
schools. Will consider either industrial or teaching posi- 
tion. Box MA-76. 


HELP WANTED: Graduate metallurgist with at least 
five years’ plant experience, for research and development 
work on stainless steels and steels for elevated temperature 
service. Will only consider man who has previous experi- 
ence in this field. Unusual opportunity for properly quali- 
fied person in well known specialty tube plant in Pittsburgh 
District. Write giving age, schooling, experience, present 
connection and present or expected salary. Box MA-77. 


POSITION WANTED: Metallurgical Engineer, degrees 
from four universities with a Ph.D. from Mining and 
Metallurgy Department of a College of Engineering. Five 
honorary societies for scholarship and research. Fellow of 
a foreign society. Practical experience in ferrous metal- 
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lurgy in operation, research and consulting work. Desires 
connection teaching metallurgy and carrying out graduate 
research work. Box MA-78. 


POSITION WANTED: Chemist plater, 23, Yale 1935 
S.S.S. Chemist with 2 years plating experience including 
actual plating, building up, analysis and control of electro- 
lytic cleaners and of plating solutions, such as acid copper, 
cyanide copper, alkali zinc, cyanide cadmium, nickel, bright 
nickel, die-cast nickel, chromium, silver and gold (Bek 
Process) etc. Also experience in modern methods for 
quantitative analysis of water, lubricating oils, electro de- 
posits, iron, steel, alloy-steels, brasses, bronzes, German- 
silver, etc. Desires position as an analytical chemist. Ex- 
cellent references. Box MA-79, 


POSITION WANTED: Steel foundry superintendent or 
manager. 15 years’ experience coremaking, moulding, 
melting, foundry foreman, asst. superintendent, known 
sand control and production costs on low and high alloy 
steels. Age 35, aggressive and technically trained. Box 


MA-80. 


HELP WANTED: Sales representative in Chicago ter- 
ritory, corrosion and heat resisting alloy castings, salary 
and bonus arrangement. Box MA-81. 


POSITION WANTED: Metallurgist with ten years’ ex- 
perience in large steel plant desires new connection. Wide- 
ly varied experience in metallurgical aspects of steel making 
and rolling, also steel plant maintenance, including plant 
and laboratory work. Now employed. Technical gradu- 
ate. Box MA-82. 
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New Equipment and Materials 


Dropping Test Set for 
Zinc Coatings 


The Zinc Dropping Test Set made by the 
Hanson-Van Winkle-Munning Co., Matawan, 
N,. J., manufacturers of electroplating equip- 
ment and supplies, is used for determining the 
thickness of electro-plated zinc coatings by the 
Hull & Strausser method. This method is simple, 
requiring only a few minutes to make a de- 
termination, and the readings are sufficiently 
accurate for control purposes. 

The reservoir is filled with the proper test 
solution and both stopcocks opened until all air 
is displaced in the delivery tube. Leaving the 





lower stopcock in the open position, the upper 
stopcock is adjusted so that approximately 100 
drops per min. issue from the burette tip. With 
the upper stopcock remaining in this position 
the flow is stopped by the lower stopcock. 

The specimen to be tested is cleaned by rub- 
bing with a cloth moistened with trichlorethylene 
and placed 2 or 3 in. under the capillary tip at 
an angle of 45 deg. from horizontal. The lower 
stopcock is opened and the solution allowed to 
drip on the specimen. The period required from 
the time the first drop touches the plate until the 
bare steel is exposed is measured with a stop- 
watch or the second hand of a pocket watch. 
Each second elapsing during the test represents 
a thickness of deposit of 0.00001 in. For ex- 
ample, if the basis metal appears after 22 sec. 
of dropping of the solution, the thickness of the 
deposit will be 0.00022 in. 

After the test is completed the lower stop- 
cock is closed and the glass stopper placed in 
the burette. The solution in the glass tray is 
discarded, as it is suitable for making a single 
test only. If stripped work is to be replated, 
rinse quickly after the test and replate as usual. 
The dropping rate must be checked after sev- 
eral tests. This method gives an accuracy of 
within 10% of the actual thickness of deposits. 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in. wide. 











Low Voltage Generator Sets 
for the Anodic Treatment 
of Aluminum 


The Hanson-Van Winkle-Munning Co., Mat- 
awan, N. J. manufacturers of electroplating 
equipment and supplies, recently completed the 
first two units on an order for 8 motor gen- 
erator sets to be used in the anodic treatment 
of aluminum parts. These sets are unusual in 
that they are larger than sets ordinarily used 
in the past and are equipped with automatic 
control devices, designed to vary generator 
voltage through a predetermined cycle of 
values as required for the specified treatment 
of a batch of aluminum parts. 


The normal rating of the generators is 1500 
amps. at 50 volts on the basis of continuous 
operation. They are driven by 125 h.p., 600 
r.p.m., unity power factory, synchronous mo- 
tors mounted directly on one end of the gen- 
erator shaft and have 125 volt exciters mounted 
directly on the opposite end of the shaft. The 
common sub-base, motor and generator rings, 
etc. are built of heavy steel shapes and plates 
fabricated by electric arc welding. 

For normal operation, parts to be anodized 
are cleaned and hung in anodizing bath and the 
operator simply presses a button to set the 
automatic control in operation. The motor 
driven field rheostat increases generator volt- 
age from 5 to 40 volts in a period of 8 mins. 
On the completion of the 8-min. treatment the 
motor driven field rheostat comes to rest and 
a synchronous motor driven timer starts to 
operate. The generator voltage is held at 40 
volts until the timer completes its operation 
(normally 30 mins., but adjustable from 1 
min. to 36 mins.) at which time the generator 
field circuit is opened and a warning signal 
announces to the operator that the treatment 
cycle is completed. The control automatically 
resets to its starting position. 


During the treatment cycle the voltage and 
current are recorded by the graphic meters 
on strip charts which are dated and numbered 
to correspond with the batch number of parts 
treated. These charts plus a similar temper- 
ature chart and a record of the solution analysis 
constitute a complete record of the treatment 
of each batch and a guarantee that the treat- 
ment was in accordance with specifications. 


In case of a short circuit in the anodizing 
tank or an overload from any cause the gen- 
erator voltage is automatically reduced to a 
very low value to protect the equipment from 
injury. It may be restored at once to its nor- 
mal operating condition upon removal of the 
cause of overload condition. 


A Portable Potentiometer 


The Wheelco Instruments Co., 1933 S. Hal- 
sted St., Chicago, offer a new portable poten- 
tiometer specially designed and built for use in 
field or laboratory service. This precision in- 
strument is built in three different models: 

Model 310—with cold junction compensator. 

Model 320—with cold junction compensator 
and run-up box. 

Model 330—with cold junction compensator, 
run-up box, and standard thermocouple line 
compensating rheostat. 

When used with thermocouples, this unit be 





comes a checking instrument, whose accuracy 
and sensitivity is far higher than any direct 
reading pyrometer. 

Standardized with regulation standard cell 
it is equipped with precision slide wires and 
multipliers. Galvanometer is of regulation dual 
taut suspension type, complete with lock and 
zero adjuster. Scales are obtainable calibrated 
in millivolts or in degrees Fahrenheit or Centi- 
grade, or both. It comes complete with instruc- 
tion book and voltage equivalent tables. Com- 
plete data and description will be furnished on 
request. 


“Silvaz’’—A New Ferroalloy 


A new ferroalloy, known as “Silvaz’’, was 
shown at Electro Metallurgical Co.’s exhibit at 
the Western Metal Exposition, held at the 
Pan-Pacific Auditorium, Los Angeles, March 21 
to 25. This interesting new product is a de- 
oxidizing alloy of silicon, aluminum, vanadium, 
and zirconium. correctly proportioned for use 
in the production of clean steel with controlled 
grain size. 
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Smooth and swift correction of temperature deviations 
in ovens and furnaces demands knife-edge detection 
of temperature changes. In FOXBORO Potentiometer 
Pyrometer Controllers galvanometer movements of as 
little as two-thousandths of an inch are readily detected 
by the sensitive mechanism. Response is rapid, read- 
justing the valve to restore the desired temperature 
with perfect accuracy. 

FOXBORO Potentiometer Pyrometer Controllers are 
built to do a single job and to do it well. They are 
controlling instruments only, affording utmost flexibil- 
ity of adaptation. Connected for multiple drive, a bat- 
tery of controllers can be driven by a single motor, 
cutting down on initial cost, space and maintenance. 
In such applications, use of a FOXBORO multiple- 
record Pyrometer Recorder permits charting tempera- 
ture conditions in as many as eight ovens or furnaces 
—on one chart, with but one recorder. 

The extra-precision, extra-economy features of these 
controllers are described in full in Bulletin 202-1. Send 
for your copy. THE FOXBORO COMPANY, 54 Nepon- 
set Avenue, Foxboro, Mass., U.S. A. Branch Offices in 
25 Principal Cities. 





REG. U.S. PAT. OFF. 


PYROMETER CONTROLS 
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Strenes Metal 


This chrome - nickel - molybdenum alloy —a 
product of the Advance Foundry Co., of Day- 
ton, Ohio, and called “Strenes Metal’’—has 
been used for several years on a wide variety 
of forming and drawing operations. During 
this period, certain remarkable results have 
been accomplished, typified by the following: 

In one plant a Strenes die is used to stamp 
refrigerator tops. This operation calls for a 
3-in. double-cornered draw out of 0.050 mate 
rial. Not only have over %4 million stampings 
been made, but the die is still in excellent 
operating condition. Records show it requires 
stoning and polishing only twice a year com- 
pared to at least six times for the much higher 
priced steel alloy die it replaced. Due to the 


deflection factor of 0.23 and the excellent sur 








face graphitic lubrication, breakage is virtually 
eliminated. This refrigerator manufacturer also 
reports that the die was 30 to 50 per cent less 
expensive because of the elimination of Keller- 
ing and machine finishing. 

Over half the automotive companies use 
Strenes metal for radiator shells, tops, doors, 


fenders, etc. Large groups of farm implement, 
stove, refrigerator, and specialty manufacturers 
also specify it for many operations. Strenes 
metal has a minimum tensile strength of 50,000 
lbs. per sa. in. It can be heat treated to a 


tensile of 75,000 and to a hardness of 525 to 
550 Brinell or 55 to 60 Rockwell C. Its trans- 
verse strength is 4,000 Ibs. The manufacturer 
claims it is the only cast to shape die alloy 
on the market successfully combining all the 
characteristics necessary for the perfect cast 
to shape die alloy. 


Device for Checking Gages 


The Sheffield Gage Corp., Dayton, O., has 
introduced a checking device to check tapered 
plug gage dimensions, and also remove the 
varying human element in checking and ob- 
tain more accurate results. The instrument has 
a plain horizontal bed. One end of this bed 
is equipped with an adjustable anvil and at 
the other end is a visual gage head. 

In checking the small diameter of a tapered 
gage, precision gage blocks equivalent to the 
true diameter of the small end of taper are 
stacked on the horizontal bed between the 
adjustable anvil and gaging element. Standard 
gage roll is then placed tangent to each end 
of this stack and adjustable anvil moved up 
so as to bring blocks and rolls into contact 
with gaging element. Enough pressure is de- 
veloped by the adjustment of the gage to 
place the shadow on the visual dial face at 
zero, 

Che actual small diameter of the gage is 
read directly by substituting it for the stack 
of blocks. The shadow on dial face indicates 
exactly how much this diameter is under or 
over size. The block is wedge-shaped and used 
as a fixture to hold tapered plug on the anvil 
of visual gage. Angle between base and hy- 
potenuse of wedge is equal to the entire in- 
cluded angle of the taper. With tapered plug 
lying along this hypotenuse its upper side will 
be horizontal if its dimensions are correct. 

Setting the visual gage at zero at a point 
on the small diameter of the taper which has 
already been checked, plug and bJock are 
slid longitudinally under the spindle of the 
visual gage until’the large end is reached. Thus 
any variation in true taper is read directly on 
the gage dial. If shadow remains on zero from 
one end of plug gage to the other, taper is 
correct. Master angle blocks are available for 
all standard tapers. 
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Low Pressure Oil Burners 


The Mahr Mfg. Co. Division of Diamond Iron 
Works, Inc., Minneapolis, Minn., has recently 
announced a complete new line of low pres- 
sure triple atomizing oil burners which are 
known as the “20” series. These burners are 
said to embody a number of new features which 
contribute to flexible and efficient operation when 
using all grades of fuel oil. The burners are 
designed for use in industrial heating operations 
and are of rugged design to withstand this 
severe service. By the removal of three cap 
screws and the oil connection, the entire atom- 
izing unit may be removed for cleaning when 
necessary. By a new design of blast gate and 
burner mounting the entire body may be re- 
moved for repairs to the heat duct without dis- 
turbing the air line. 

The burners are extremely easy to light, even 
with the heavier grades of oil and a cold fur- 
nace. They are free from oil drip and carbon- 
izing in the heat duct. The air control is by a 
level handle on the internal unit. Turning the 
handle to the right closes the air, the same as 
on any valve. The oil supply is controlled by 
the Mahr type “‘G” oil regulating valve. Each 
burner is also equipped with a large fine mesh 
strainer. These same oil burners may also be 
used for burning high pressure gas by in- 
stalling the gas line in place of the oil line. For 
burning low pressure gas a special gas internal 
unit is installed in place of the oil internal unit. 
All parts are interchangeable and can be changed 
from one fuel to the other in a few minutes. 


Improved Spectrograph for 
Steel Analysis 


Messrs. Jarrell-Ash Co., Boston, Mass., an 
nounce a new Hilger spectrograph specially de- 
signed for routine commercial analysis of al- 
loy steels. It is of the Littrow form and has 
a total length of spectrum of some 67 cms. 
which is photographed in three stages on a 
10 by 4 in. plate. Whereas the usual Littrow 
form of spectrograph requires the separate ad- 
justment of three separate controls for each 
portion of the spectrum, this instrument is auto- 
matically set for any part of the spectrum by 
turning a single handle which also rotates a 
drum with scales indicating the actual range 
of spectrum which is being photographed. The 
adjustment is a continuous one so that any 
spectrum range can be selected at will and the 
operator is not handicapped by having to de- 
pend on scale calibrations for separate, fixed 
spectral regions. 

Points which make this spectrograph specially 
suitable for commercial work are: Its rigid con- 
struction from a small number of well propor- 
tioned castings; grouping of controls at the plate- 
holder end of the instrument; provision for a 
really rigid and accurate accessory bar (or op- 
tical bench) correctly and permanently aligned 
with the spectrograph. 

The large dispersion of the instrument, com- 
bined with the ease with which any part of the 
spectrum can be selected for photography or the 
whole spectrum photographed on one plate in 
successive exposures, make it very useful in- 
deed when materials such as alloy steels or 
minerals that have complex spectra are in ques- 
tion. 

A millimetre scale is so mounted internally 
that it may be printed in juxtaposition with the 
spectrum and serves as a convenient means of 
spectrum calibration. 

The instrument is described in Hilger publi- 
cation Nos. 232 and 107, free on request from 
Jarrell-Ash Co. 








Portable Hacksaw Machine 


The Master Machine, 872 W. North Ave., 
Chicago, has recently perfected a portable hack- 
saw machine in which is incorporated revolu- 
tionary features in metal cutting. A new move- 
ment has been developed which automatically 
determines the exact pressure required to cut 
any degree of hardness in metals and will hold 
the saw at any position without danger of its 
falling. No oil, grease or liquid is required at 
blade contact and it allows for high speed of 
operation without overheating the saw blade or 
stock. The cutting movement is without vibra- 
tion eliminating chatter marks on metal and it 
is so uniform that thin tubing can be cut with- 
out bruising or tearing. The machine will cut 


= 


round or square stock up to 7 in. in diameter 





and up to 5 in. stock can be cut at a 45-deg 
angle by the simple adjustment of the vise. 

The saw frame travels in 15 in. of bearings 
and is guided at top and bottom by a steel ba: 
passing through a bronze fork. This principle 
insures precision cutting and eliminates cuttin 
variance to less than one thousandth of an inch 

The saw clears the cut yy in, on its retur: 
stroke. Chip interference is completely elin 
inated because the saw comes into work from 
cam action and the forward teeth will tak 
out the chips before all the teeth reach th 
work. The hardness of the metal determin: 
how far the teeth will penetrate and with th 
125 lbs. gravity feed there can be no overloa 
on the saw blade at any time. Provision 
made to change the length of the stroke to 2, 
or 6 in, 

‘the equipment consists of a “% h.p. Gener: 
Electric motor 110-220 volts a.c. or dic. or 
% h.p. gasoline motor. The powerful accurate! 
machined vise is adjustable to an angle of 4 
deg.; manual controls consist of one electr 
switch, one clutch handle and one vise handl: 
This easily portable machine can be used o 
the floor or bench in any shop, steel yard « 
warehouse whether equipped with electricity « 
not. 


Combustion Tubes, Boats 
and Covers for C and § 
Analyses 


Following a period of research and develo 
ment of more than 2 yrs. duration, coupled with 
cooperative tests in the laboratories of steel and 
alloy manufacturers, The Carborundum Co., 
Niagara Falls, N. Y., offers the improved “‘Zir 
cofrax’’ line of combustion tubes, boats and 
boat covers. These products are suitable for us« 
at temperatures well above those required for 
the analysis of modern high temperature steels 
and alloys. The raw material used to make 
these vitrified “‘Zircofrax” articles is zirconium 
silicate. 

Combustion boats and covers will withstand 
temperatures of 1450 deg. C. and are highly 
resistant to thermal shock. These properties, 
coupled with a rugged desien and a relatively 
strong ceramic material, insure a long life of 
satisfactory service. Gas tight combustion tubes 
are vitrified above 1600 deg. C. They are re- 
sistant to thermal shock well beyond that which 
may be imposed by combustion furnace opera- 
tion. 

Plain boats and boats with perforated handles 
in all normally required sizes are available. Plain 
combustion tubes and also tubes with one end 
tapered are made in standard sizes from % to 
1% in. inside diameter. Special sizes of boats 
and tubes can be made on order, 
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Synchronous Program Clock 
and Process Timer 


The standard model of this new timer has 
one large, legible 24-hr. dial and a 1-hr. dial 
cam. Two pointers connected with an electrical 
contact arm ride each dial. Segments are cut 
in the 24-hr. dial at the periods signal is to 
operate. The 1-hr. dial cam has slots at each 





15-min. period. At each 15-min. period one 
pointer drops into a slot on the 1-hr. dial, but 
cannot make a contact until the preset time is 
reached on both dials. Then both pointers drop 
at the same moment, resulting in a contact with 
ringing of the signal for a predetermined period. 
Four types are offered. 

The manufacturer calls attention to the fact 
that owing to its flexibility this timer can be 
built to operate for a very wide variety of 
processes or time notification periods. Ninety- 
six signal periods during each 24 hours is made 
possible by use of the 24-hr. dial. Complete in- 
formation can be had by writing to the manu- 
facturer, Zenith Electric Co., 607 S. Dearborn 
St., Chicago. 


Duplex Strainer for Oil 


The Duoflo suction strainer for industrial 
oil burning equipment, of the Sheffler-Gross 
Co., Philadelphia, is made of cast iron and 
has two perforated baskets held in place by 
the covers. This duplex construction allows 
one strainer to be cleaned while the other is 
in operation. The strainer baskets are large 
and have a straining area much greater than 
that of the oil intake pipe. 





Cleaning of one of the strainers is easily ac- 
complished without interfering with the oper- 
ation of the system. It is only necessary to 
turn the plug cock, deflecting the oil through 
the other strainer, and remove the basket to 
be cleaned, 

Suction strainers are made in five sizes, 1%, 
2, 2%, 3 and 4 in., to suit the requirements 
of the system installed. All suction strainers 
are flange drilled to American standard speci- 
fications, 
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Cut fuel costs... improve the 


efficiency of heated equipment 





with this new, modern material. 
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SEND FOR FREE BOOK 
AND SAMPLE OF COPRTEX 


T will pay you to send for this valu- your free sample of Coprtex and a copy 
able new booklet which describes of the above booklet. Armstrong Cork 
the uses and physical characteristics of Products Company, Building , 
COPRTEX High Temperature Block Materials Division, 982 Con- 
and Heat Insulating Cement. Both cord Street, Lancaster, Penn- 
products have been developed to pro-__ sylvania. 
vide greater insulating efficiency where 
block insulation is specified. They have 7. z Shere eer — 
been subjected to rigid tests in Arm- 
strong’s Central Technical Laboratory, Mdvawinges of Coprtes 








and have proved their efficiency in Block and Cement 

actual installations under varying 1. Safe for use up to 1800° F. 

ee ars 2. Low lineal shrinkage 
mstrong’s high temperature in- 3. Superior insulating efficiency 


sulation engineers will gladly assist you 


in the selection of proper materials and ™ —_ snot of — 

their application. In addition, Arm- || 5 Will accommodate rivet heads 
strong’s Central Technical Laboratory | 6, Light in weight 

is available for research on unusual prob- 7. Available in special shapes 

lems. For engineers wishing to make 8. Reasonably priced 

open specifications for high temperature 9. Cement reclaimable in case of 
insulation, Armstrong will be pleased repairs 


to furnish complete specifications out- 10 
lining the standards required for the 
different physical characteristics with 
permissible tolerances. Write today for a 


. Cement has unusual stickability 





11. Cement is easy to apply 
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y | rmstrong S 


HIGH TEMPERATURE INSULATION 


INSULATING FIRE BRICK - HIGH TEMPERATURE BLOCK 
PLASTIC CEMENTS - DIATOMACEOUS EARTHS 
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A Hard Soldering Flux 


“Kwikflux,’”’ now being marketed by Special 
Chemicals Corp., 30 Irving Place, New York, 
and only recently developed, is pointed to as 
being an improved, quick acting, hard solder- 
ing and brazing flux. Because of its low melt- 
ing point, Kwikflux does not limit the speed 
of brazing and hard soldering operations, and 
allows the operator to perform his work as soon 
as the solder starts flowing. 

The fluxing action of this flux begins at 
212° F. It has a flowing point from 785° F. 
to 1600° F., and over. Because it does not 
evaporate at high temperatures, and has a 
low vapor tension, maintaining its volume at 
high temperatures, this flux can, it is stated, be 
used efficiently for high melting point solders. 

Kwikflux is for use in hard soldering, braz- 
ing, or welding of stainless steel, steel, iron, 


copper, brass, bronze, platinum, silver, monel 
metal, nickel silver and other metals and al- 
loys, ferrous or non-ferrous, or any combina- 
tion of these metals and alloys. 

Its makers claim that Kwikflux cleans and 
floats away from the metal surface the oxides 
and other foreign matter present; acts as a 
solvent for the metal oxides formed by the 
action of the air; and covers the brightened 
metal surface to exclude air. The excess flux 
washes off easily from the finished work, leav- 
ing no residue, thus saving time, and cleaning 
expense. 

Kwikflux has no adverse toxic action, and 
will not injure the workers’ eyes, skin and 
respiratory mucous membranes, according to 
the manufacturers. The flux comes in the form 
of a paste which is to be mixed with water 
before using. 


This 118 page Firth-Sterling loose leaf tool steel catalog, 


indexed into six divisions covering High Speed and Hot Work 
Steels — Tool and Die Steels — Stainless Steels — Cold 


Drawn Steels and Sintered Tungsten Carbides, gives the 


analyses of our tool and Stainless Steels, with the heat treat- 


ments and physical properties, prices and classification of 


extras. It also contains ‘much technical data of value to 


every user of tool steels and sintered tungsten carbides 


This catalog is offered without any obligation. Write for 


your copy at once 


FIRTH-STERLING 
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Perfected Metal Office 
Equipment Finish 


After several years of exhaustive research 
both in the finishing departments of manufac- 
turers of metal office equipment, and in Sher- 
win-Williams Co.’s own laboratories in Cleve- 
land, the company has recently introduced a 
new specialty finish for office furniture, busi- 
ness machines, etc. for which many unique fea- 
tures are claimed, 

The finish is known as “S-W Satin-Glo,’’ 
and is offered in two spraying and two dipping 
qualities to meet the requirements of this trade. 
S-W Satin-Glo is said to produce a finish of 
pronounced beauty, lustre and mar-resistance 
in one coat, It is also resistant to severe abra- 
sion, perspiration, chemicals and _ cleaning 
soaps. 

Satin-Glo is built around a_ chemically 
evolved vehicle developed to produce the 
toughest known finish when baked. The finish 
is said to have advantages in every essential 
respect, and not simply excel in one way. The 
manufacturers report that for 7 mos. test 
batches of Satin-Glo were left uncovered to 
determine their ‘‘tank’’ characteristics, and by 
simply adding thinner to compensate for 
evaporation, the finish showed no evidence of 
skinning, separating, flooding, settling or 
thickening at the edges. 

Other tests conducted on Satin-Glo to prove 
the superiority of the new principle in a ve- 
hicle and fine grind of pigments were on: 
Opacity, sensitiveness to baking temperature, 
adhesion after baking, uniformity of gloss, color 
stability, abrasion resistance, resistance to 
printing, economy in production, and ability 
to withstand numerous chemical reagents. 
Satin-Glo is offered in olive green, and other 
colors if quantity requirement justifies special 
runs, 


Seeing the Surface 


Research engineers at the Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa., have 
made it possible to get a profile view of a 
surface without destroying the sample by sec- 
tioning it as has been the usual method in the 
past. A straight edge of a small strip of steel 
is placed against the surface. A beam of light 
is thrown on the surface, and the shadow of 
the straight edge is then observed with a micro- 
scope. By proper selection of the angles of 
illumination and viewing, the shape of the ob- 
served shadow is made geometrically equivalent 
to the shape of the profile of the surface. Ir- 
regularities as small as 0.00005 in. in depth 
can be studied by this method. The operations 
involved in making an observation are very 
simple, as the straight edge and light source 
are attached to the microscope objective and it 
is necessary only to properly place the sample 
and then focus the microscope. 

The increasing emphasis on accurate ma- 
chine work, higher standards of bearing im- 
portance has placed greater importance of sur- 
face finishes and hence the value of this new 
method of comparing surfaces. 


Hardness Tester 


The portable Brinell Meter simultaneously 
makes impressions in a reference bar and the 
material to be tested. The outfit consists of 
an instrument within which to nest a standard 
reference bar. The standard reference bar is 
supported in contact with a standard 10-milli- 
meter steel Brinell ball. The assembly is then 
placed in position on the surface of the mate- 
rial to be tested. A plunger within the instru- 
ment is given a sharp blow with a hammer. 
The Brinell ball produces a simultaneous im- 
pression in the bar and in the surface of the 
material under test. The impression diameters 
are then compared and, by reference to a di- 
rect reading hardness table provided for the 
reference bar, the Brinell hardness of the 
material is quickly noted. By the same token 
the tensile strength of the material is quickly 
computed, The outfit lists at $55, is enclosed 
in a carrying case 6% x 9% in., and weighs 
6% lbs. It is marketed by the Louis C. Eitzen 
Co., 280 Broadway, New York. 
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Current News 


A.S.T.E. Now Has 17 Chapters 


American Society of Tool Engineers has announced the charter- 
ng of its 17th chapter at St. Louis, Mo. Organization meeting 
vas held March 3, and the following were elected officers of the 

pter: Chairman, E. A. Doogan, tool engineer, Huffmann-Ligonier 
treasurer, H. P. Linders, master mechanic, Wagner Electric 

Corp.; secretary, H. F. Tomasek, die designer, General Metal 
ducts Co. 

Starting with seven chapters at the beginning of 1937, the num- 
increased to 14 by the end of the year. Since the first of 
uary three more chapters have been added, at Philadelphia, 
hester, N. Y., and now at St. Louis. Several other chapters 
in the process of formation, but cannot receive their charters 
il the minimum number of charter members have signed up. 
(he A.S.T.E. has just completed its first annual general mem- 
ship convention in Detroit, staging with it the first National 
chine & Tool Progress Exhibition, with 162 exhibitors. Regis- 
tion is reported to have been 23,755, less than 1000 of these 
ssifiable as “‘general public.”’ 
the board of directors have decided to hold another similar con- 
tion and exhibition in 1939. A semi-annual meeting is sched- 
| for October, 1938, at some A.S.T.E. chapter town, yet to be 
cted. 


Zine Institute’s Annual Meeting 


[he 20th annual meeting of the American Zinc Institute will be 
eld at the Hotel Statler, St. Louis, Mo., on Monday and Tuesday, 
April 25 and 26. 

On Monday there will be a report of the institute's activities dur- 
ing the past year. A novel close-up of the institute’s promotion 
work will be presented. Happenings in Washington, and the out- 
look for zinc, are among the topics to be featured. The program 
on Tuesday will include topics relating to developments in zinc 
coatings and the market for zinc coated products. 


Officers Nominated for A.F.A. 


The nominating committee of the American Foundrymen’s 
Association met in the headquarters office, Chicago, in February 
and designated the following officers and directors: 

For president to serve one year: Marshall Post, vice president, 
Birdsboro Steel Foundry & Machine Co., Birdsboro, Pa. 

For vice-president to serve one year: H. S. Washburn, president, 
Plainville Casting Co., Plainville, Conn. 

For directors to serve three years each: Hyman Bornstein, direc- 
tor of Research, Deere & Co., Moline, Ill.; F. A. Lorenz, Jr., vice- 
president, American Steel Foundries, Chicago; D. O. Thomas, 
general manager, Saginaw Malleable Iron Division, General 
Motors Corp., Saginaw, Mich.; G. A. Seyler, works manager, 
Lukenheimer Co,, Cincinnati; and H. S. Hersey, vice-president, 
C. O. Bartlett & Snow Co., Cleveland. 


APRIL, 1938 


10 


Apprentices in Molding and 
Pattern Making 


The American Foundrymen’s Association announces that the 
molding and pattern making contests, which have met with such 
success in the past years, will again be held at the 1938 Con- 
vention in Cleveland the week of May 16. The contests will be 
sponsored by the Association Committee on Foundry Apprentice 
Training, and competitions will be held definitely in steel molding, 
iron molding, non-ferrous molding and pattern making classes. 

First, second and third prizes of $40, $25 and $15 will be 
awarded in each class from entries sent to the 1938 Convention. 
Copies of regulations for the contest can be secured by application 
to the A.F.A., 222 West Adams St., Chicago. 


New Chapter of A.F.A. 


The American Foundrymen’s Association is active in organizing 
local chapters in various sections of the country. The twelfth 
chapter was organized recently in the New York district and 
designated the Metropolitan Chapter. D. J. Reese, International 
Nickel Co., was elected as chairman. 

At the organization meeting Hyman Bornstein, research direc- 
tor, Deere & Co., Moline, Ill., was the principal speaker. Other 
officers include W. E. Day, Mack Truck, Inc., vice-chairman, and 
T. J. Wood, Robins Conveying Belt Co., secretary-treasurer. 


Swedenborg’s Treatise on Copper 


The British Non-Ferrous Metals Research Association, in co- 
operation with the Swedenborg Society, will shortly publish a 
translation of Swedenborg’s famous treatise on copper, ‘De 
Cupro,” originally published in Latin in 1734. No translation has 
hitherto appeared. This book gives an account of the smelting 
and refining of copper as practised in many countries at the time; 
the production of brass; the nature of copper ores and their assay- 
ing; and various other matters pertaining to the properties of 
copper, its alloys, and its history. 

The translation will appear in bound mimeographed form, in 
three parts, totalling about 550 pages. The publishers wish to 
bring the translation before the scientific public and others inter- 
ested at the lowest possible price (to be announced later). On 
this account the illustrations in the book, comprising numerous 
plates, are not reproduced. Communications on the subject should 
be addressed to the British Non-Ferrous Metals Research Associ 
ation, Regnart Buildings, Euston St., London, N.W. 1., England. 


@R. A. Gezelius, formerly associate metallurgist of the Naval 
Research Laboratory, Washington, has been engaged as a metal- 
lurgist by the Taylor-Wharton Iron & Steel Co., High Bridge, 
N. J. Recently accorded honorable mention by the American 
Foundrymen’s Association for his work in the field of metallurgy, 
Mr. Gezelius brings a highly specialized knowledge with him to 
High Bridge. 


@ Dr. Maynard M. Baldwin has become a member of the chemical 
research staff of Battelle Memorial Institute, Columbus, Ohio, and 
has been assigned to fundamental research on organo-metallic com- 
pounds. Dr. Baldwin goes to Battelle from the Pennsylvania State 
College, where he was research assistant at the Mineral Industries 
Experiment Station. 


@ Frederick A. Pease, formerly with the physical research labora- 
tory of Baker & Co., Newark, N. J., is now in the research and 
development department of. Metals Disintegrating Co., Elizabeth, 
N. J. 


@ H. W. Rathmann, formerly with the U. S. Engineers Office 
at St. Paul, is now employed as metallurgist in the research and 
development department of the Vanadium Corp. of America, at 
Bridgeville, Pa. 


@ J. A. Comstock has become associated with the Surface Com- 
bustion Corp. of Toledo, Ohio, as consulting metallurgist. In par- 
ticular, his duties will be the investigation and development of 
metallurgical processes utilizing furnace atmospheres, Mr. Com- 
stock is a graduate in metallurgy from the University of Illinois. 
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Book Reviews 


METALLOGRAPHY, PRINCIPLES 
AND APPLICATIONS ( Metallographie, 
Grundlagen und Anwendungen) 


Otto Mies 


Julius Springer Verlag, Berlin, 1937. Paper 6 x 9 in., 64 pages. 
Price 2 RM. 


This little book, in a series intended for consumption by plant 
officials and technical workers, is in a state of very high com- 
pression. It opens with a brief description of the structure of 
metals that is unlikely to change the state of knowledge of the 
uninitiated, and this is probably true also of some other sections. 
The discussion of the structure and properties of iron, carbon 
steels, alloy steels and cast and melleable iron, for example, 1s 
squeezed into less than 20 pages. The next 25 pages are concerned 
with the effect of various factors in the structure of iron and steel. 
The remainder is devoted to non-ferrous alloys. It is too bad that 
the author was not allotted a little more space. 

Although hardly suitable for the beginner, this concise summary 
could serve well the person desirous of reviewing either metal- 
lography or metallographic German.—J. S. MARSH. 


MAGNESITE AS A REFRACTORY 
A. W. Comber 


]. B. Lippincott Co., New York, 1937. Paper 54, x 754 im, 
114 pages. Price $2.00. 


The book discusses the varieties of magnesite and sources of 
raw material. Methods of calcining and making magnesite brick 
are considered. The author outlines the British method of making 
brick, and does not discuss American practices. For example, no 
mention is made of the American unburned or chemically bonded 
magnesite brick. The use of magnesite in the iron and steel 
industries, and other uses of magnesite are covered. The author 
also discusses sources of magnesite in the British Empire. 

The book is well written and has 17 good illustrations. It is 
not a handbook and many details of manufacture and use are 
omitted, but the production and properties of magnesite refrac- 
tories and typical examples of application are presented in readable 
style—JOHN D. SULLIVAN. 


METALLURGY 1938 /(WMetallurgie) 
54th Edition 
R. Cazaud 


Dunod, Paris, 1938. Cloth, 4 x 6 in., 328 pages. Price 25 Fr. 


A brief metallurgical handbook, dealing chiefly with generali- 
ties. The chapter on fatigue testing is stated to be up to date, 
but it would be difficult to be truly so in 14 small pages. The 
1938 calendar is new, otherwise it is just about the same old 
handbook. Even the old misprint of 6.6% C in a W magnet 
steel is repeated. One doesn’t expect the mathematical tables in 
the appendix to change from year to year, but unless the rest is 
kept up to date there seems little point in having annual Editions. 
Some 1936 statistical data are included, but that for silver pro- 
duction stops at 1929. The volume centaims some useful informa- 
tion which American readers will usually have available from 
other sources —H. W. GILLETT. 
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STAINLESS STEELS 


Percy H. Miller 


Oxford University Press, New York, 1937. Cloth, 5 x 7% in., 
92 pages. Price $1.35. 


This is really a separately published appendix to a previous 
book, “The Practice of Engineering Estimating,’ and is aimed 
io give the designing engineer and draftsman concise information 
on stainless steels for general engineering use. The following 
compositions are selected as representative: 13Cr, 18Cr:2Ni, 
18Cr:8Ni, 18Cr:8Ni with 1% Ti, 20Cr:6Ni with 214-3% Mo, 
20Cr:6Ni with 4% Mo. The last is listed as a separate composi- 
tion since it is thought that the increased Mo improves the cor- 
rosion resistance of hot-worked material over the lower Mo alloy. 
The English brands falling within the 6 classes are listed. 
Normal prices and extras for sheet, rod, etc., in different finishes 
are given for the convenience of the estimator. 

Precautions necessary for machining are briefly discussed. No 
free-machining grades are listed. Soldering and welding are dis- 
cussed. The Ti-stabilized alloy is recommended, using the same 
alloy for the welding rod. No mention is made of Cb. Costs of 
welded tanks of various sizes are indicated, as are those of tubing 
and fittings of different sizes and gages. A final chapter is devoted 
to Inconel and Monel, to steels clad with stainless, Ni or Inconel, 
or plated with Cr over Ni, and to Ni-Resist and Monel Castings. 

The booklet gives the British designer a good idea of what it 
will cost to build corrosion-resistant equipment from such mate- 
rials —H. W. GILLETT. 


DBOOK OF CHEMISTRY 
Ss 


22nd Edition 
Edited by Charles D. Hodgman 


Chemical Rubber Publishing Co., Cleveland, 1937. Fabrikoid, 
Il x 634 in., 2069 pages. Price $6.00. 


The latest edition of this always useful handbook lives up to 
the high standard of its predecessors. The total number of pays 
has been increased by 50, with over 150 pages of new composition 
included in the revision. None of the revisions is of direct inter- 
est to metallurgical engineers, although a new table on transmis- 
sion for standard gelatin filters for the ultra-violet, visible and 
near infra-red, supplementing similar data for colored glasses, 
will be of use to metallographists. 

As in the past, the book will be largely used by those in the 
metallurgical field not for metallurgical information, but tor 
authoritative data in the allied fields of chemistry and physics. 
Even with this in mind, however, we think most metallurg:sts 
would like to see the 10-page Table of Composition and Physical 
Properties of Alloys brought up-to-date; in spite of the rapid 
development of new alloys and obsolescence of others in the |:st 
decade, no important modification in this table has been made. 
There is considerable duplication of alloy listings, owing to the 
inclusion of similar materials with different trade names, and in- 
asmuch as the Table makes no pretense of being a register 
trade-marked alloys, its usefulness would certainly be improved by 
eliminating this duplication. 

Also, in using previous editions, the reviewer has often won- 
dered what determined the selection of the “physical proper- 
ties’ (Specific Gravity, Thermal Expansion and Melting Point) 
for which data are given in this table. Electrical Conductivity 
might be more suitable than Thermal Expansion, although a brief 
statement of the important use or uses of each alloy would prob- 
ably be better than either. 

The foregoing criticism, however, is of minor importance. The 
significant fact is that this book continues to be one of the very 
best reference volumes available to technical workers.—Frep P. 
PETERS. 
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INDUSTRIAL ELECTRIC 
HEATING. PART 3, POSSIBLE 
USES OF ELECTRIC HEAT (Industrielle 
Elektrowarme. Teil 3, Wo wird Elektrowarme mit Vorteil 
angewendet?) 


Arbeitsgemeinschaft zur Férderung der Elektrowirtschaft, Berlin, 
1937. Paper, 534 x 84% in., 116 pages. 


A listing of the uses of electric heat in industry, ranging from 
smelting iron to baking waffles and the warming of beer. Quite 
a few of the uses mentioned are metallurgical—H. W. GILLETT. 
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CONTROLLER 
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Oil 
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HEAT 


Patent No. 1,861,929 
June 7, 1932, others pending 














The “Alnor” is a simplified Pyrometer Controller. There are no 
; motors, no depressor bars, no contacts, no timed cycle. It is rugged and 
cf reliable, yet so positive that hairline control is obtained. 
5. 
Ss The controlling action of this instrument utilizes fundamental radio 
; ! principles. 
: The pointer of the indicating pyrometer carries a small aluminum 
7 vane, likewise, two small vanes are rigidly mounted to the adjustable arm 
if or target which sets the temperature control point. 
vy 
These vanes are the capacitive element of a radio 
. frequency oscillator. 
') 
ty When the temperature pointer with its vane approaches the target 
. setting, the vanes of the pointer and the target inter-leave causing a 
sharp detuning which in turn actuates the relay and its power switch. 
he 
a Thus, the heating current if electric is shut off or in case of fuel 
P. fired operation, the fuel valve is closed partially or completely depending 
on the type of valve used. A red bull’s eye indicates whether the heat 
in the furnace is on or off. 
le Write for more information 
“4 
| ILLINOIS TESTING LABORATORIES, INC. 
in, . 
425 No. LaSalle St. Chicago, Ill. 
ite TESTING ENGINEERS AND MANUFACTURERS FOR OVER 38 YEARS 
TT. 
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Gold Ore from Dwyer Elbow Lake Mining Syndicate, Ltd., 
Elbow Lake, Manitoba. C.S. PARSONS ET AL. Can. Dept. Mines 
& Resources, Bur. Mines Rept. No. 776, 1937, pp. 93-99. Assay:— 
Au 0.365 and Ag 0.07 oz./ton. Amalgamation recovers 65-70% 
of the Au, and more than 25% of the remaining 30% can be 
extracted by cyanidation. Coarse Au should be recovered, using 
hydraulic traps or blankets prior to cyanidation. Gold Ore from 
Leitch Gold Mines, Ltd., Sturgeon River Area, Northern Ontario. 
IBID., pp. 107-115. Assays:—-Ore—Au 1.02 and Ag 0.06 oz./ton; 
waste rock—Au 0.01 and Ag 0.005 oz. Straight cyanidation neces- 
sitates fine grinding and long agitation. Hydraulic classification, 
blanket concentration and cyanidation recover 99% of the Au. 
Inclusion of large amounts of waste slows up settling rates but 
does not affect recovery. Gold Ore from Sigma Mines, Ltd., 
Bourlamaque Township, Abitibi County, Quebec. Ibip., pp. 
116-124. Straight cyanidation after fine grinding (85-90% —200 
mesh) is recommended. If coarse Au accumulates in the grinding 
circuit, hydraulic traps can be used between ball mill and classifier. 
Gold Ore from Sunbeam Kirkland Gold Mines, Ltd., Near West 
Hawk Lake, Southeastern Manitoba. Ipip., pp. 135-142. Assay:— 
Au 0.31 and Ag 0.19 oz./ton. Barrel amalgamation at 67% —200 
mesh resulted in 74% recovery of Au. In cyanidation there was 
high reagent consumption. Coarse Au must be removed before 
flotation. Best overall recovery was secured by blanket concentra- 
tion, followed by aeration and cyanidation, Gold Ore from the 
Madsen Red Lake Gold Mines, Ltd., Red Lake Area, Northern 
Ontario, IBID., pp. 143-151. Assay:—Au 0.64 and Ag 0.10 
oz./ton. Cyanidation (fairly long agitation), preceded by hydrau- 
lic traps or Au jigs at the ball mill discharge (concentrates barrel 
amalgamated) of 75-80% -—200 mesh ore, gave 97-98% extrac- 
tion of Au. AHE (1) 


Gold Ore from the Knee Lake Gold Mines, Limited, Knee 
Lake, God’s Lake Area, Manitoba. C. S. PARSONS ET AL. Can. 
Dept. Mines & Resources, Bur. Mines Rept. No.776, 1937, pp. 
4-11. The Au is coarse and 82% free milling at 70% —200 mesh. 
Cyanide solutions were fouled by pyrrhotite. Grinding in H,O, 
pre-aeration in a lime pulp and cyanidation are recommended with 
removal of free Au with jigs, traps, blankets or amalgamation in 
the grinding-classifier circuit. Gold Ore from Michipicoten Gold 
Mines, Limited, Michipicoten Area, Northern Ontario. /d/d., 
pp. 12-22. Assay:—Au 0.72 and Ag 0.05 oz./ton. Amalgamation 
recovered more than 60% of the Au and 35% more was extracted 
by cyanidation. Pyrrhotite made necessary aeration prior to 
cyanidation. The flow sheet recommended is cyanidation after 
Au jigs, with barrel amalgamation of the concentrate. The tail- 
ings should be tabled and the concentrate reground and cyanided. 
Gold Ore from the Granite Poorman Gold Mine, Livingstone 
Mining Company, Inc., Taghum, British Columbia. J[hid., pp. 
23-36. Assay:—(1) Au 1.80 and Ag 1.02 oz./ton; (2) Au 
0.98 and Ag 0.50 oz. Flow sheet recommended: Crush in stamps, 
amalgamate on plates, float tailings (pine oil and amyl xanthate) 
and table flotation tailings. Gold Ore from the Surf Inlet Con- 
solidated Gold Mines, Ltd., Pugsley Mine, Princess Royal Island, 
B. C. Ibid., pp. 37-42. Assay:—Au 0.25 and Ag 0.21 oz./ton. 
Flow sheet recommended: Grind in a ball mill in closed circuit 
with a classifier to 67% —200 mesh, 100% —48 mesh, with a 
flotation cell at the mill discharge to prevent accumulation of free 
Au in the grinding circuit; float the classifier overflow (at least 
28% solids); and send tailings over long blanket tables. Stiffen 
the froth with heavy acid creosote oil. AHE (1) 


Operations and Costs at the St. Joe Mining & Milling Co., 
Boulder, Colo. Jos. R. Gurreras. U. S. Bur. Mines, Information 
Cire. No. 6976, Nov. 1937, 34 pp. The company operates a Au 
mine (Au 0.240 and Ag 0.214 oz./ton in 1935), and a 100-ton 
flotation mill (concentrates—Au 3.898 and Ag 3.276 oz./ton; 
tails—Au 0.023 and Ag 0.032 oz./ton in 1935). The flow sheet 
is described in detail. Tabling gives a concentrate containing 
10-15% of the Au; tails are floated in a unit cell that recovers 
about 45% more; the tails (40-45% of the Au) go to a drag 
classifier, the overflow from which is floated. Xanthate and pine 
oil are the only flotation reagents used. Au recovery in 1935 
was 90.9%, Ag 85.85%; in 1936, Au 91.01, Ag 57.68%. Total 
milling costs in 1935 were $1.688/ton. AHE (1) 





MA 280 


10 


| 1-ORE CONCENTRATION 





JOHN ATTWOOD, SECTION EDITO R 


Chlorination of Tin Concentrates. D. M. CHIZHIKov & G. S. 
BALIKHINA. Tsvetnye Metal., No. 8, Aug. 1937, pp. 68-75. Ex- 
periments showed that Sn can be recovered from ore by chlorination, 
and the following advantages of this method are claimed: (1) 
Concentrates as low in Sn as 25-30% can be treated while pyro- 
metallurgical processes require 50 to 60% Sn concentrates. This 
means that the use of this process will result in increased recovery 
of Sn from ore, because the losses in tailings are the higher the 
richer the concentrate. (2) Metal free from impurities can be 
obtained whereas in pyrometallurgical processes the tin is contami- 
nated by other metallic elements and requires further refining oper- 
ations. The authors experimented with chlorination of oxides and 
sulphides of Sn, Pb, Zn, Cu, Fe, Ag and As at temperatures from 
150° to 700° C. These metals, with the exception of Fe, are con- 
verted into chlorides at 700° C. to the extent of 79-100%, while 
SnO; is little affected. At 700° C. the chlorides of Zn and As 
volatilize, and the chlorides of Pb, Fe, Cu and Ag can be easily 
leached out. Natural SnO, (cassiterite) does not react with 
chlorine. ‘However, in presence of C, CO, or oxides of Fe, chlori- 
nation takes place. Samples of cassiterite containing 97.4% SnO, 
and 1.79% Fe:Os; were chlorinated for 2 hrs. in presence of C and/or 
CO at 400°, 600° and 800° C. At 800° C. in presence of CO, 10.3% 
of Sn was converted into chloride, and in presence of solid C, 73%. 
When both C and CO were present 84% of the Sn was chlorinated. 
With Fe:O; present (in the ratio of 1 part Fe to 3 parts Sn) 
5.8% Sn was chlorinated at 800° C. The chlorination is still 
further favored by simultaneous presence of C and Fe.O;, or CO 
and Fe,O; whereby over 98% of Sn is chlorinated. Further experi- 
ments on semicommercial scale are contemplated. BND (1) 


The Problem of Finely Divided Gold—Recent Microscopic 
Investigation of Canadian Ores Throws Light Upon the Rela- 
tionship Between Macroscopic, Microscopic and Sub-microscopic 
Au Occurrences. Chem. Eng. Mining Rev., Vol. 30, Oct. 14, 
1937, pp. 11-i2. Refinements in several branches of milling have 
contributed to a general improvement in practice, which in certain 
cases has meant the difference between economic success and fail- 
ure. Foremost amonog the refinements are the development of fine 
grinding circuits and the application of flotation to Au and Au 
bearing minerals. Filtration and precipitation practice are im- 
proved. Improved microscopic technique and new laboratory in- 
struments are available. The relationship of particle size to re- 
covery, the recovery of finely divided Au and sub-microscopic Au 
are discussed. In certain cases an important proportion of the 
values occur in sub-microscopic inclusions. WHB (1) 


Placer Operations of Humphreys Gold Corporation, Clear 
Creek, Colo. E. D. GARDNER & Jos. R. Gurreras. U. S. Bur. 
Mines, Information Circ., No. 6961, Oct. 1937, 16 pp. In 1935, 
recovered Au was 60.95 cents-cu. yd. A flow sheet is given and 
discussed. Recovery is effected in sluices containing riffles and 
corduroy cloth. -The clean-ups are amalgamated. Recovery is 
about 90%. AHE (1) 


Scheelite Mining in New Zealand—Notes of the Geology, 
Mining, and Milling of Tungsten Ores in Glenorchy Area. 
GorDON Hope. Chem. Eng. Mining Rev., Vol. 30, Oct. 14, 1937, 
pp. 13-15. In the ore-bearing area at Glenorchy the W occurs 
in the lodes as scheelite (CaWO,). A stable market for W 
would insure further development of this high grade property. 

WHB (1) 


Gurney Gold Mine. J. P. DEWeET. Can. Mining J., Vol. 58, 
Dec. 1937, pp. 800-801. The Gurney Gold Mines, Ltd. mine in 
the Athapapaskow mining division of northern Manitoba came 
into production Oct. 11, 1937. The plant is briefly described. 

WHB (1) 

Gold Lode Mining in the Tobacco Root Mountains, Madison 
County, Mont. S. H. Lorain. U. S. Bur. Mines, Information 
Circ. No. 6972, Nov. 1937, 74 pp. The mills of the district are 
described briefly. AHE (1) 

Milling Practice at the J. M. Consolidated Gold Mines, Ltd. 
Tuos. T. TiGert. Can. Mining J., Vol. 59, Jan. 1938, pp. 9-14. 


An outline and flowsheet for grinding, classification, filtration and 
refining. WHB (1) 


METALS AND ALLOYS 





























la. 


Crushing, Grinding 
& Plant Handling 


Matahambre Improves Milling Practice. A. R. KIRCHNER, A. 
C. BEAN & E. S. Wuite. Eng. Mining J., Vol. 138, Nov. 1937, 
pp. 29-31. The new crushing plant and simplification of flotation 
by treating the middling separately gives lower costs and better 
results. A flowsheet is shown and results are tabulated. WHB(1la) 


ib. Gravity Concentration 


A Manganese Recovery Problem and Its Solutions. A. M. 
GAUDIN & R. H: BEHRENS (Montana School of Mines, Butte, 
Mont.) Eng. Mining J., Vol. 1938, Nov. 1937, pp. 40-42. _ Flota- 
tion of MnO, from current mill tailings at Philipsburg is studied 
in an effort to recover it in form suitable for use in dry cells. Na 
silicate acts as a depressant of gangue silicates and increases the 
floatability of MnO,.. The concentration of MnO, by flotation is 
best effected by depressing the Mn and floating the carbonates with 
subsequent activation and flotation of the MnO, WHB (1b) 


ic. Flotation 


Copper-nickel Ore, B. C. Nickel Mines, Limited, Choate, B. C. 
uc. S. PARSONS ET AL. Can. Dept. Mines & Resources, Bur. Mines 
Rept., No. 776, 1937, pp. 43-82. The ore was slow floating, even 
in acid circuit. Ni and Cu sulphides floated faster than pyrrhotite, 
which must be recovered as it contains Ni. Heavy oils as col- 
lectors produced low-grade concentrates with 92-96% recovery of 
Ni. Substitution of Na silicate for soda ash and of amyl xanthate 
for heavy oil raised the grade to 6% Ni, but recoveries fell to 
92%. Air conditioning depressed pyrrhotite, raised grade, and 
decreased recoveries. Cresylic acid was a good promoter but 
lacked frothing power; added frothers decreased grade. CuSO, 
was essential to high recoveries. Higher grade concentrates were 
obtained by flotation in a thin pulp than in a thick one. An 
8% Ni concentrate at 90% recovery can be obtained by flotation 
in a thin pulp using cresylic acid as a promoter and a suitable 
frother. Gold Tailing from the Bralorne Mines, Limited, 
Bralorne, B. C. Jbid., pp. 87-92. Free Au and free sulphide, 
largely arsenopyrite and pyrite, are found in the tailings. Flota- 
tion gave 33.3% extraction, regrinding and flotation 50.5% and 
cyanidation 63.6%. Of the Au in the tailings from refloating, 
36% was metallic and 64% in sulphides; in the tailing after re- 
grinding and refloating, 19% was metallic and 81% in sulphides. 
Without finer grinding, only 27 cents more Au can be recovered. 
To get this, use acid coal tar creosote with K amyl xanthate and 
use CuSO, as near the tail end of the cells as possible to activate 
the slow-floating arsenopyrite. AHE (ic) 


Xanthate-soap Flotation Promising for Recovery of Coarse 
Oxidized and Native Copper. E. T. Eppy (Michigan College 
Mining & Tech.) Eng. Mining J., Vol. 138, Oct. 1937, p. 44. A 
combination of xanthate and soap flotation makes very coarse oxi- 
dized and native Cu readily floatable. Cu-bearing gangue minerals 
are floated and reground, with the barren gangue rejected in coarse 
size. The process consists of grinding to —35 mesh classification 
of the ground ore to produce sands and slimes; flotation of the 
slimes with xanthate and very small amounts of oleic acid and 
fuel oil and flotation of the sands with xanthate, followed by treat- 
ment with oleic acid, fuel oil and soda ash to float, first, mainly 
CuO and then, Cu-bearing gangue minerals. The CuO concentrate is 
returned to the xanthate flotation, where the oxide is again floated 
and the gangue is largely depressed. The Cu-bearing gangue con- 
centrate is returned to the ball mill where it is ground to liberate 
the Cu minerals. WHB (ic) 


Re-treating Tri-states Tailings—Diverse Methods Account for 
One-fourth of District’s Output. W. F. NetTzeBAND (Mining 
Engineer, Joplin, Mo.) & C. E. Heinz (Metallurgist, Joplin, Mo.) 
Eng. Mining J., Vol. 138, Dec. 1937, pp. 38-43. Generalized 
flowsheets of a Tri-states plant for re-treating tailings by jigging, 
for tabling and for flotation are given, with tabulated results. In 
flotation, either bulk flotation of Zn or differential flotation of Pb 
and Zn is applied. WHB (ic) 


Theory and Design of Flotation Machines. V. A. MALINov- 
Skin. Tsvetnye Metal., No. 8, Aug. 1937, pp. 25-34. A theoretical 
and experimental study of flotation machines. BND (ic) 


Tests on the Flotation of a Transvaal Refractory Gold Ore. 
L. P. DurHAM & J. E. LAscHINGER. J. Chem. Met. Mining Soc. 


S. Africa, Vol. 38, Aug. 1937, pp. 73-74. Discussion. See 
Metals and Alloys, Vol. 8, July 1937, p. MA 408R/4. AHE (1c) 


Precipitation of Dissolved Gold by Charcoal—Charcoal Has 
Advantages for Copper Solutions and When Flotation Is Sub- 
sequently Employed. Chem. Eng. Mining Rev., Vol. 30, Nov. 
15, 1937, pp. 46-48. Review. 


WHB (ic) 
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High-intensity Magnetic Separation of Industrial Minerals. 
D. M. Ramsey & R. K. Brier. Trans. Can. Inst. Mining Met., 
Vol. 40 (in Can. Mining Met. Bull., No. 308, Dec. 1937), pp. 
730-734. General discussion of fundamental principles and com- 
mercial application to feldspar, Mn ore, ilmenite and borax. 

AHE (1d) 


Magnetic Separation 


ile. Amalgamation, Cyani- 


dation & Leaching 


Gold Ore from the Engineer Mine, Atlin, B.C. W. B. Timm 
ET AL. Canada Dept. of Mines, Mines Branch Rept. No. 763, 
1936, pp. 3-5. Ore assaying Au 2.60 and Ag 2.33 oz./ton, Pb trace, 
Cu 0.01 and Zn 0.05% was easily cyanided with high recovery. Gold 
Ore from the Atlin Pacific Mining Company, Ltd., Bighorn Creek, 
Atlin Mining Div., B. C. I[bid., pp. 11-16. Maximum recovery 
(96%) by cyanidation of an ore assaying Au 0.35 and Ag 0.76 
oz./ton was secured by grinding to 75-80% —200 mesh, followed 
by aeration prior to cyanidation. Fouling of solutions and exces- 
sive cyanide consumption may be expected in straight cyanidation. 
Coarse Au should be removed with blankets. Gold Ore and Mill 
Products from Paymaster Consolidated Mines, Ltd., South Por- 
cupine, Ontario. I[bid., pp. 51-62. Au is associated with pyrite. 
Free milling Au is less than 25%. The finer the grind, the higher 
the extraction. Cyanidation gave best results. Reagent strength 
and pulp dilution are not important. Gold Ore from the Thorn- 
eloe Mine, Thibeault Property, Porcupine District, Ontario, 
Ibid., pp. 81-86. Over 97% extraction is obtained by cyanidation 
with low cyanide consumption. Ore from the Cole Gold Mines, 
Ltd., Pipestone Bay, Red Lake, Ontario. Jhbid., pp. 90-96. 
Cyanidation gave high recoveries, but reagent consumption was 
high, due principally to Cu. Gold Ore from Little Long Lac 
Gold Mines, Ltd., Geraldton, Ontario. IJid., pp. 127-131. The 
highest recovery was obtained by cyanidation of —200 mesh ore; 
1 lb. of KCN/ton of solution and just sufficient CaO to give 
satisfactory thickener operation are indicated. AHE (le) 

Arsenical Gold Ore from Spirit Lake Gold Mines, Limited, 
Spirit Lake, Patricia District, Ontario. C. S. PARSONS ET AL. 
Can. Dept. Mines & Resources, Bur. Mines Rept. No. 776, 1937, 
pp. 83-86. About 56% of the Au was free milling at 73%—200 
mesh. Line and cyanide consumption were very high due to sur- 
face oxidation of the ore but air conditioning for 5 hrs. in a lime 
pulp (5 lbs./ton) after grinding in lime reduced this to normal. 
Very fine grinding is necessary. Cyanidation extracts 88.5% of 
the Au at 95.7%—200 mesh. Gold-silver Ore from Berens River 
Mines, Limited, at Favourable Lake, Patricia District, Ontario. 
Ibid., pp. 100-106. Assay:—Au 0.38 and Ag 18.16 oz./ton. 
Better extraction can be made by cyanidation (max. Au 95, Ag 
60%) than by concentration and cyanidation of the concentrate 
(max. Au 88.5, Ag 61.5%). Fine grinding is necessary (90%— 
200 mesh). Owing to pyrrhotite, ore should be ground in lime 
water, aerated and filtered before cyanidation (solution: 2 Ibs. 
KCN/ton). Addition of Pb salts to the grinding circuit to 
precipitate soluble sulfides gave higher tailings. Roasting and 
Cyaniding Primary Concentrate from Beattie Gold Mines, 
Limited, Duparquet Township, Abitibi County, Quebec. [d/d., 
pp. 128-134. Assay:—Au 1.62 and Ag 0.70 oz./ton. Roasting 
the concentrate and cyaniding the calcine gave 88-95% extraction 
of Au. ‘High extractions appear to be due to slow roasting with 
fine grinding of calcine and cyanidation in a nearly neutral pulp. 
Gold Ore from the Gold Eagle Gold Mines, Limited, Red Lake 
Area, Ontario. Ibid., pp. 152-162. The ore is simple to mill 
(cyanide) and recoveries are high provided means are supplied 
in the grinding circuit for retaining or eliminating coarse Au. 

AHE (le) 

Milling Methods and Costs at the Mill of the Tom Reed Gold 
Mines Co., Oatman, Ariz. Paris V. BrouGH. U. S. Bur. Mines, 
Information Circ. No. 6975, Nov. 1937, 25 pp. Au occurs as very 
fine particles disseminated in the gangue. Ore must be ground 
85% through 200 mesh. The fine sulphides carry Au 2-6 oz./ton. 
Pb acetate is added to agitators to aid Ag recovery. Microscopic 
examination of tailing (Au 0.021 oz./ton) showed Au loss only 
in electrum, and Ag loss in electrum and native, all largely free 
from mineral attachment. An all-slime cyanide plant embodying 
single-stage crushing, ball-mill grinding, agitation and counter- 
current decantation treats 290 tons of ore per day. The flow sheet 
is given, and each step described. In 1936, heads averaged 
$12.37 Au and $0.46 Ag, tails $0.78 Au and $0.155 Ag, recovery 
Au 93.69 and Ag 66.30%. Total costs were $1.589/ton. 

AHE (le) 

An Early Cyanide Test of Witwatersrand Banket. ROBERT 
ANNAN. Bull. Inst. Mining Met., No. 394, July 1937, p. 15. 
The report on the first tests of Rand banket ore in 1890 is repro- 
duced. Extractions were 63% by Hg, 97% by Hg followed by 
cyanidation of the tailings, 97% by a single cyanide treatment, and 
99.5% by a double cyanide treatment. AHE (le) 
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2-ORE REDUCTION 


Contributions to the Data on Theoretical Metallurgy. VIII. 
The Thermodynamic Properties of Metal Carbides and Nitrides. 
K. K. Kextziey. U. S. Bur. Mines, Bull. No. 407, 1937, 66 pp. 
Thermodynamic data relating to metal carbides and nitrides are 
collected and discussed, with the view of obtaining usable heat 
and free energy of formation relationships. Pertinent data are rare, 
and difficult to obtain experimentally, necessitating frequent use of 
approximations and assumptions. CH, and NH, also are included, 
because some of the reactions considered involve these substances. 
The carbides considered are those of Al, Ca, Cr, Co, Fe, Mn, Mo, 
Ni, Si, Na, Th, Ti, W, U, V, and Zr. The nitrides include those 
of Al, Ba, Be, B, Ca, Ce, Cr, Fe, La, Li, Mg, Mn, Mo, Si, Sr, 
Ta, Th, Ti, U, V and Zr. The data are applied in a discussion 
of the following: (1) carburization of Fe by CH,, (2) debismuth- 
izing of Pb by Ca through the medium of CaCs, (3) partition of C 
between Mn and Fe in the y range, (4) possibility of producing 
NH; direct from natural gas, (5) decarburization of Cr, and (6) 
possibility of producing cyanides from CO and NHs. 108 refer- 
ences. See also Metals and Alloys, Vol. 9, Apr. 1938, p. MA 
219L/3. AHE (2) 

The Hydride Process. PETER P. ALEXANDER (Metal Hydrides 
Inc.) Metals and Alloys, Vol. 8, Sept. 1937, pp. 263-264. Hy- 
drides of metals are briefly discussed, and their application to the 
reduction of refractory oxides described. Unlike the thermit reac- 
tion, the heat of reduction of the oxide and oxidation of the 
hydride practically balance, and the reaction proceeds without 
fusion. WLC (2) 


Za. Non-Ferrous 


Transportation of Molten Blister Copper by Rail from Smelter 
to Refinery. FREDERIC BENARD (Ontario Refining Co.) Metals 
Tech., Vol. 5, Feb. 1938, T.P. 909, 9 pp. Descriptive. At Cop- 
per Cliff, Ont., molten blister Cu is transported 114 miles from 
the smelter to the refinery in a closed, refractory-lined cylindrical 
car holding 70 tons. It is rotated on trunnions by a 25 h.p. motor. 
Burners are used to heat the cold vessels and to maintain charge 
molten in case of delay. The average drop in temperature between 
smelter and refinery is 55° F., and the loss when holding a charge 
without external heat is about 60° F./hr. Slag builds up on the 
lining and after 50 or 60 trips is removed with molten matte. 

JLG (2a) 

Metallurgy of the Huitzuco Mercury Ores. Davin SEGURA. 
Metals Tech., Vol. 5, Feb. 1938, T.P. 896, 7 pp. Original re- 
search. A laboratory study indicated that the ores could be con- 
centrated by flotation, using CuSO, as 1 reagent. Part of the free 
S in the concentrate can be eliminated by calcination in a Dwight- 
Lloyd sintering machine or in Herreshoff furnaces. In the final 
treatment of the concentrate, a large fraction of the Hg is recovered 
in the metallic state, and the residue contains in excess of 90% 
of the Sb in the ore. JLG (2a) 

Recovery of Selenium and Tellurium at Copper Cliff, Ontario. 
Fi EDERIC BENARD (Ontario Refining Co.) Metals Tech., Vol. 5, 
Feb. 1938, T.P. 908, 9 pp. Descriptive. Equipment and processes 
used for recovery of Se and Te at the Ontario refinery are described. 
All of the feed to the plant consists of solutions which come 
from the niter slag, from Se whiskers from the furnaces, and from 
the scrubber and Cottrell. JLG (2a) 

An Investigation into Anode-furnace Refining of High-nickel 
Blister Copper. FREDERIC BENARD (Ontario Refining Co.) Metals 
Tech., Vol. 5, Feb. 1938, T.P. 910, 5 pp. Practical. The blister 
Cu contains 0.5-1.5% Ni. Only a small amount of Ni is removed 
in the anode furnace, and the high Ni content of the slimes makes 
their treatment difficult. Decreasing the O content of the anodes 
decreased Ni in slimes. JLG (2a) 

Recovery of Gold from Balbach-Thum Slimes at Copper Cliff, 
Ontario. FREDERIC BENARD (Ontario Refining Co.) Metals Tech., 
Vol. 5, Feb. 1938, T.P. 907, 5 pp. Descriptive. The plant and 
processes used for recovering Au and metals of the Pt group at 
the Ontario refinery are described. JLG (2a) 
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A. H. BMERY, SECTION EDITO®S 


2b. Ferrous 


Relative Desulphurizing Powers of Blast-furnace Slags, II. 
W. F. Hotsrook (U. S. Bureau of Mines) Metals Tech., Vol. 5, 
Jan. 1938, T.P. 875, 12 pp. Original research. In a previous 
paper desulphurizing powers of slags containing up to 10% MgO 
were given. The present paper extends the data to slags contain- 
ing up to 20% MgO, and for some slags, covers the temperature 
range 1475-1525° C. S-removing power in general increased with 
increased basicity, but for a given MgO content there is a basicity 
beyond which desulphurizing power decreases. Slight improve- 
ment in removal of S may result from replacing part of the SiO, 
with Al,O;. Also, small substitutions of MgO for CaO cause 
slight decreases in desulphurization. Replacement of CaO or MgO 
by Al,O; or SiO. shows comparatively large effects in most of the 
composition areas. Increasing the temperature from 1475 to 
1525° C. doubled the desulphurization ratio of most of the ordi- 
nary blast-furnace slag compositions. For Part I, see also Metals 
and Alloys, Vol. 7, July 1936, p. MA 339R/7. JLG (2b) 


Viscosity of B'ast Furnace Slags. N. V. RULLA. Teoria i 
Pract. Met., Vol. 9, No. 11, 1937, pp. 20-37. Im Russian. Vis- 
cosity determination at a temperature below the temperature of pri- 
mary crystallization deals with dispersoid rather than homogeneous 
systems. The break in the viscosity curve corresponds to the tem- 
perature of this primary crystallization. There could be another 
break at a higher temperature at which free oxides form liquid 
components and new phases in the system. The properties of 
about 85 SiO.-CaO-Al,O; mixtures at different temperatures were 
determined, and showed that the crystallization point found in this 
manner in 16% of all cases exactly corresponded to values given 
in Rankin diagrams, and in 78% did not differ from them by more 
than 3% of the total value. Introduction of this correction into 
the temperature-viscosity diagrams of Rankin & Wright eliminates 
from them the discrepancies which were pointed out by many 
investigators. Critical examination of the data of McCaffery 
(Metals and Alloys, Vol. 2, Apr. 1931, p. MA91) indicates that 
his data are not free from important errors. The main purpose of 
the paper was to determine the temperature of primary crystalliza- 
tion and viscosity at different temperatures of 210 natural blast 
furnace slags. Data related to this are given in great detail in 
tabular and graphical form. For simplification of the ternary 
diagrams used, the slags were divided into groups characterized by 
the relation of their minor constituents, MgO, MnO, FeO, CaS. 
A comparison of their properties with artificial or schematized slags 
showed a distinct different. Correct results can be achieved only 
by actual study of the influence of MgO, MnO and CaS, as was 
done in this paper. Illustrated with 27 diagrams and 7 tables. 

(2b) 


New Valve Assures Easy Bell Operation with High Top 
Pressure. OWEN R. Rice (Freyn Engineering Co.) Steel, Vol. 
101, Dec. 6, 1937, pp. 67-68. Gas pressure equalizing by-pass 
valve removes objection to gravity operation of large bell. The 
valve is inserted in a short pipe-line connecting one of the gas 
uptakes with the space between the bells. It is of a self-cleaning 
type, and control is incorporated as a part of the bell control 
system in such a manner that it is opened before the large bell is 
opened. It closes shortly thereafter. MS (2b) 


New (Spherical) Checker Bricks for Hot Stoves. N. Kir- 
CHENKO. Teoria i Pract. Met., Vol. 9, No. 9, 1937, pp. 5-7. In 
Russian. Much more efficient heat absorption is claimed from the 
use of brick work composed of spheres, the 2 opposite segments of 
which are removed so that the flat areas produced serve as bearing 
surfaces. No practical trials were given to the proposed arrange- 
ment. (2b) 


Smelting of Ferro- with Magnesia Slags. P. KusH- 
Nin (Ukrainian Inst. Metals) Stal, Vol. 7, Feb. 1937, pp. 1-8. 
In Russian. Practical. In producing 70% ferro-Mn in a blast 
furnace, 5% MgO in the slag reduces the MnO content to a 
minimum. The slag should contain 45-50% CaO. HWR (2b) 
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The Arc Furnace in the Electric Steel Mill (Le Four a Arc en 
Acierie Electrique) A. CrerceoT. Tech. Moderne, Vol. 29, Juiy 
1, 1937, pp. 475-479. Review. Advantages and disadvantages of 
graphite, amorphous C, and Séderberg electrodes. JZB (3) 


Important Problems of the Future in Foundries (Wichtige 
Zukunftsaufgaben der Giessereien) ALFRED GEISSEL. Tech. 
Zentralbl. prakt. Metallbearbeit., Vol. 47, July 1937, pp. 541-542; 
Aug. 1937, pp. 617-619; Sept. 1937, pp. 687-690. Critical, ex- 
tensive discussion of unsolved foundry problems from technical 
and economic viewpoints. EF (3) 


Practical Testing of Foundry Sands (La Mise en Pratique de 
"Essai des Sables en Fonderie) AULICH. Rev: Fonderie Moderne, 
Vol. 31, Nov. 25, 1937, pp. 311-316. General review of literature 
and description of methods and apparatus for testing and classify- 
ing sands. Ha (3) 


3a. Nen-Ferrous 


Moulding a Marine Propeller with Hollow Blades. T. R. 
Harris. Metal Ind., London, Vol. 51, Sept. 3, 1937, pp. 225-226. 
Discussion of a special case involving molding light sections. Sev- 
eri! sketches explain the special technique used. RWB (3a) 


Skill Needed in Brass Foundry. Pat Dwyer. Foundry, Vol. 
Oct. 1937, pp. 28-30, 81-82. Practical description of meth- 
and equipment used by the Atlas Brass Foundry Co. 

VSP (3a) 

Melting and Casting of Aluminum Bronzes. EDMUND R. 

Tiiews. Metal Ind., N. Y., Vol. 35, Feb. 1937, pp. 59-63. 
Descriptive. CBJ (3a) 
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G. L. CRAIG, SECTION EDITOR 


Separation Phenomena in Lead Bronzes (Die Entmischungs- 
vorgange bei Bleibronzen) W. CLaAus. Giesserei, Vol. 24, Nov 
19, pp. 593-595. Segregation Phenomena in Lead Bronzes. 
Foundry Trade J]., Vol. 57, Oct. 28, 1937, pp. 343, 346. Prac- 
tical. The difficulties in the manufacture of Pb bronzes (Cu with 
18-50% Pb, Sn and some Ni), because of the limited miscibility 
of Cu and Pb in solid state, are discussed. Pronounced separation 
in general does not take place up to 37% Pb, so that it is not a 
factor in alloys of commercial importance. Above this content, 
segregations occur. By pouring such alloys in dried sand molds 
and quick cooling, inverse segregation can be practically prevented. 
This is done by removing the casting from the mold about 10 
min. after pouring and quickly quenching in water. Examples of 
defects and their explanation by the Cu-Pb-Sn diagram are dis- 
cussed. 5 references. Ha (3a) 


A Few Examples of the Influence of Solidification Conditions 
on Aluminum Castings (Einige Beispiele iiber den Einfluss der 
Erstarrungsverhdltnisse in Aluminium-Gussstiicken) R. IRMAN. 
Aluminium, Vol. 19, Oct. 1937, pp. 635-639. The dependence 
of solidification on the shape of sand and chill-mold castings is 
explained by examples. Additions of Ti and Ce make a finer 
grain and improve conditions. Sharp corners and too great wall 
thicknesses should be avoided. Ha (3a) 


Gating Non-ferrous Castings. N. K. B. Patcu. Foundry, 
Vol. 65, Oct. 1937, pp. 31, 95-96. Practical. After defining a 
number of terms used in gating practice, a practical discussion is 
given of the proper gating of various non-ferrous castings. 

VSP (3a) 
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AJAX- 
NORTHRUP 
FURNACES 


"The use of your furnace has been quite satisfactory 

although i applied to Salvunttenl work, Professor 

Grosvenor, who uses the equipment more than anyone en wae are saved a 

else, emphasizes the following points: First, speedy work is mrt sor eebiy soley 

possible. Three heats per hour of cast iron with varying — Furthermore, the ie ip ta 

silicon content can be run to show the effect of variation of quantity production in the 

this important constituent. Second, “cy oe steel contain. factory involves only o 

ing as high as 20°, tungsten have been cast without change in the femace size. 

excessive segregation. Third, it is possible to cast chrome = Ajax-Northrup Melting Furn- 
alloys of quite widely varying analysis without oe nag One ounce 

carbon pick-up. , 

"On the electrical side we find that a study of ‘this equip- 

ment serves as a valuable illustration of the electrical 


principles involved.” 















































PY P@Konitea nen aii 





YOU cannot afford 
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accurate and dependable. 
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Steel treating, ete. Gives actual heat 





material 


See our exhibit, Booth 23, Foundry 


Exhibition, Cleveland, O. 








Because it eliminates guesswork, waste and 
spoilage; it pays for itself quickly. PYRO is a 
self-contained, DIRECT READING, sturdy unit 


made to stand rough use but it is absolutely 


Unique construction enables operator to rapidly 
determine temperature even on minute spots, 
fast moving objects, or smallest streams; no cor- 


rection charts, no accessories, no maintenance 
expense. Special “FOUNDRY TYPE” has, 
addition to its standard calibrated range, a red 
correction scale determining TRUE SPOUT and 
POURING TEMPERATURES of molten iron 
and steel when measured in the open. 

Stock ranges 1400°F. to 5500°F. 


PYRO RADIATION PYROMETER 


aside 
from furnace 
temperature. 


Does not re- 
quire a_ skilled op- 
erator, strictly 

automatic. Eliminates personal errors. Always 
ready to tell within a few seconds any short- 
comings in your equipment. Stock Ranges 
1000° to 3600°F. 

Write for special bulletins. 


The Pyrometer Instrument Co. 


93 Lafayette St., New York, N. Y. 








3b. Ferrous 


C: Mi BERTY, JR., SECTION EDITOR 

Copper in Cast Iron and Malleable Iron. W. B. SALLITT. 
Foundry Trade J]., Vol. 57, Nov. 4, 1937, pp. 334-357; Nov. 11, 
1937, pp. 379-380. Up-to-date review. The useful limit of Cu 
additions in ordinary cast Fe is about 344%. Up to this per- 
centage the influence of Cu on the structure of cast Fe resembles 
that of Ni: it refines graphite, and also hardens and strengthens 
the matrix. If Cu content exceeds about 5%, globules of Cu, 
which nearly always contain particles of slag, appear in the struc- 
ture. Norbury has suggested that slag particles that are solid at 
the temperature at which the eutectic freezes form the nuclei from 
which primary graphite develops. If such particles are removed, 
as, for example, by superheating, or are coated with a low melting- 
point film, liquid at the eutectic temperature, no primary graphite 
is formed, the Fe supercools, and the graphite which separates at 
lower temperatures is completely refined. If the suppression of 
primary graphite is to be complete, the Cu content must be some- 
what in excess of the molten solubility limit, i.e., 6 to 8%, in order 
that all the slag inclusions in the melt may become coated with 
Cu. Cu has proved itself a valuable addition to black-heart malle- 
able Fe, since it accelerates annealing and improves mechanical 
properties. The refinement of temper C in the Cu-bearing Fe is 
very marked. A comparison between the combined and total C 
contents of 2 annealed bars indicated that the addition of Cu not 
only promoted the breakdown of combined C to temper C, but also 
accelerated the diffusion and reduction of FesC—the essence of the 
white heart process. AIK (3b) 


Cupola Practice in Textile Engineering Works. J. JACKSON. 
Foundry Trade J]., Vol. 57, Dec. 2, 1937, pp. 434-436 and 442. 
It cannot be said that there is anything very new in any of the 
textile foundries. Textile engineers in general follow the prac- 
tice of having 2 blows per day. The usual and best system is to 
have 2 similar cupolas, placed side by side, working on alternate 
days, one to be trimmed and patched up while the other is in 
operation. The average castings made are very light in weight 
and occupy a considerable floor space related to the metal to be 
cast. This is the governing factor in the practice of working 2 
blows dailv. General particulars, cupola linings, preparation and 
working of the cupola, daily patching, charging the furnace, an- 
nealing Fe castings, etc., are discussed. ; AIK (3b) 





MA 284 


10 








An Improved Method for Determining Gas Content of 
Molten Steel—A Rapid Control Method for Analysis of FeO 
in Molten Steel. WESTON Hare, LELAND PETERSON & GILBERT 
SOLER (The Timken Roller Bearing Co.) Trans. Amer. Soc. Metals, 
Vol. 25, Sept. 1937, pp. 889-903. Original research. Describes 
method of sampling steel for determining the gases given off by 
the steel during solidification. The sampling is done by im- 
mersing an evacuated tube into molten steel in a spoon ladle. The 
diaphragm closing the end melts and steel rises into the tube where 
it solidifies and gives off its gases. The gases thus collected are 
analyzed by conventional methods for CO., CHs, CO, and Hy, 
Methods for calculating weight of steel in sample, volume of 
gases collected and % by wt. of gases in steel by nomographs are 
described. The CO content of evolved gas is said to result from 
the reduction of FeO by C during solidification and thus CO con. 
tent of the evolved gases gives a measure of FeO content of the 
steel at time of sampling. Results check satisfactorily with Al 
method for FeO proposed by Herty and used by Bur. of Stds. The 
authors find the method suitable for production control in s ee] 
making and report a few sample analyses of O.H. and electric 
steel. 5 references. Study of Iron Oxide and Gas Content of 
Molten Alloy Steel. WESTON A. HARE & GILBERT SOLER (Tim- 
ken Roller Bearing Co.) Ibid., Dec. 1937, pp. 1177-1184. Pre. 
sents the results of analysis of the gases (for method of collection 
see foregoing abstract) given off from solidifying steel. The gases 
obtained consist almost entirely (over 95%) of CO and Haz, plus a 
small amount of COn:, hydrocarbon gases, surprisingly little N, 
and only traces of O:. During early stages of a heat, the FeO 
content is regulated by the C, but when the.heat is ready for 
reboil, the Mn or Si content seems to be the controlling factor. 
The FeO present at tapping is higher in O.H. than in electric fur- 
nace steels. Excessive H contents of some heats observed dur- 
ing reducing stages were believed to be due to introduction of 
H:O from leaky cooler coil. Both FeO and Hz: contents may be 
reduced somewhat by bubbling a neutral gas through the bath, as 
well as by rabbling. The use of the method has aided in setting 
up useful standards of furnace practice and in determining the 
effect of the latter on hardenability and grain size control. 

WLC (3b) 


Self-fluxing Foundry Coke. Guy HENON. Foundry Trade J, 
Vol. 57, Sept. 30, 1937, p. 267. Original research. The recar- 
burization in the cupola of steel turnings and low-C irons varies 
according to the nature of the coke used. The quantity of |ime- 
stone flux which has to be added to the charges varies with the 
origin of the coke that is used. It would be interesting, t)cre- 
fore, to blend a coke so that the composition of the ash would 
require no flux addition, and would give directly a normally con- 
stituted slag. This means, practically, the addition to the coke 
in the course of its manufacture, and preferably before coking, 
of lime and possibly later the other elements necessary to a: ‘just 
the composition of the slag. This operation increases the ash con- 
tent of the coke, and also its denseness. Coke manufactured in dus- 
trially according to this process has shown an increase of 52% 
in mechanical strength, compared with ordinary foundry coke made 
from the same coals. The simple analysis of this coke and the 
analysis of the ash are as follows: Volatile matter 0.77, ash 2().30, 
S 0.98, fixed C 78.93%. Ash (principal constituent): silica 21.00, 
alumina 18.15, Fe oxide 2.97 and lime 40.60%. Recarburization 
is less with a self-fluxing coke, but the S pick-up is slightly higher. 
In practice, the consequences of a slight increase of S are insignifi- 
cant. AIK (3b) 


The Effect of Mass Upon the Mechanical Properties of Cast 
Steel. CHARLES W. Briccs & Roy A. Geze.tius (U. S. Naval 
Res. Lab:) Am. Soc. Metals, Preprint No. 15, 1937, pp. 1-21. 
Medium C cast steels, (.25-.30 C, .60-.65 Mn) and medium Mn cast 
steel, (.30-.35 C, 1.45-1.50 Mn) were studied to show the effects 
of mass upon the mechanical properties. Coupons, Y) to 8 in. 
cross section, were cast, and tensile bars were made and tested, 
both as-cast and annealed. As the mass increases, the strength and 
ductility decrease, while the C content decreases and the Izod 
impact value increases. Microstructure, density values, and C 
segregation are responsible for the decrease in mechanical prop- 
erties with increasing mass, but segregation of Si, Al, P, and S, 
though small, had no effect. Heat-treated trepanned specimens 
from large sections do not exhibit same microstructure as the heat- 
treated section, the effect of mass producing a larger grain struc 
ture. Differences in pouring temperature have no marked effect 
on the mechanical properties. While high temperature anneal in- 
creases the ultimate tensile strength, it decreases the ductility. 

WLC (3b) 


Experimental Casting High Alloy Rolls. V. KRAssovirskl, 
B. YEZERSKI & VILNYANSKI. Liteinoe Delo, Vol. 8, No. 7, 1937, 
pp. 21-25. In Russian. Extended description of the practice 
followed in casting cold mill chilled rolls containing 3.25-3.40% CG, 
1.25 Mn, 3.5-4.5 Ni, 1.0 Cr, variable Si and low S and P. Entirely 
satisfactory rolls having 68-72 Shore hardness of the barrel and 
54-56 Shore of the necks. (3b) 
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X-RAY -To Correct Foundry Technique 


@ Six castings, each to take an important place in equipment for a delicate, exacting pro- 
cedure. The apparatus must be characterized by precision. That it have great and dependable 
strength is vital. 

Only when subjected to x-ray inspection did it become apparent that each casting was 
defective — utterly unsuitable for the use for which it was intended. X- Tay showed, too, that 
the defects were of the same ty pe and in practically the same positions in each of the cast- 
ings. The need: an improvement in foundry tec hnique to eliminate defects that would have 
continued with the faulty procedure. 

With the change in procedure guided by x-ray inspection, perfect castings were soon made 
available. The manufacturer, the foundry’s customer, was satisfied that he could market his 
product with full confidence in its strength and dependability. 

Whether the castings you want to inspect are large or small, regardless of the metal, the 
General Electric X-Ray Corporation can furnish the x-ray equipment that is exactly suited to 
your requirements. And a staff of experienced engineers stands ready to help you solve x-ray 
inspection problems. For full information on equipment and procedure, address Dept. 145 


General Electric X-Ray Corporation. 2012 Jackson Blvd., Chicago, Illinois. 


GENERAL ELECTRIC X-RAY CORPORATION 
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HEROULT 
klectric 
FURNACES 


New type-1'4. Floor attached 
to shell, tilts with furnace. 





SE them for efficient melting and refining of all kinds 

of ferrous materials by either basic or acid process— 
including alloy, tool and forging steels, iron and steel 
castings. Any capacity from ' ton to 100 tons; removable 
roof, chute, machine or hand charging. 


AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 
Offices in the larger cities 


United States Steel Products Co., New York, Export Distributors 
Columbia Steel Co., San Francisco, Pacific Coast Distributors 


UNITED STATES STEEL 








Function of Tuyeres in Cupola Control, J. E. FLETCHER. 
Foundry Trade J., Vol. 57, Dec. 2, 1937, pp. 432-433. H. V. 
CRAWFORD’S criticism (Foundry Trade J., Aug. 19, 1937, p. 139) 
led to further discussion on the theoretical basis on which the use 
of a lower row of valve-controlled main tuyeres, supplemented by 
2 or 3 rows of auxiliary and smaller tuyeres above the main 
valved row, can be satisfactorily explained. W. W. Braipwoop 
has outlined (Foundry Trade J., Sept. 30, 1937, p. 260) the prob- 
able reactions occurring in the coke bed of a balanced-blast cupola, 
showing clearly that y Be ad the main tuyere horizon and the 
auxiliary tuyere zone, CO and CO; are formed. The mixture of 
these 2 gases are finally brought to the desired condition of com- 
plete combustion with the addition of the secondary air entering 
by the auxiliary tuyeres. When designing the balanced-blast 
cupola, the author had this sequence of reactions in mind. Prdac- 
tical experience with balanced-blast cupolas has proved that the 
valved tuyeres control enables the theoretical condition required for 
the perfect combustion of the fuel to be approached closely. Be- 
cause the almost completely burnt gases escape to the stack at 
abnormally low temperatures, it follows that the preheating, fusing 
and superheating functions are carried out with the minimum heat 
expenditure per ton of melted metal. The balanced-blast cupola 
may use the same weight of air per minute but, as the CO gas 
formed in the main tuyere zone is ull by means of the secondary 
or auxiliary air to CO, in the upper half of the coke bed, the heat 
evolved by burning the CO to CO; is saved and used in its proper 
function of melting. AIK (3b) 


“‘Ni-tensyl” in the Service of the Engineer. Foundry Trade J., 
Vol. 57, Aug. 5, 1937, p. 99. Physical properties of ‘““Ni-Tensyl,”’ 
heat-treatment, its substitution for steel forgings and castings, 
superior wear-resistance, etc., are discussed. For general engineer- 
ing castings the tensile strength of ‘“Ni-Tensyl” can be taken as 
22-25 tons/in.* in a 1 in. section; in larger sections this figure 
falls only 2 or 3 tons. Strength as high as 23 tons has been 
recorded under ordinary foundry conditions in sections 9 in. 
thick. In spite of the relatively high hardness (usually 240 to 
280 Brinell as cast), the machinability of the metal is excellent. 
Stress-relief annealing at 450° C. is recommended. Still further 
improvement can be obtained by oil-quenching from about 850° C. 
and tempering in the range een 300° and 400° C. Such 
treatment will give tensile strength up to 35 tons/in.* in small 
commercial castings of 220 to 400 Brinel!l. ‘‘Ni-Tensyl’’ possesses 
a high fatigue-resistance. AIK (3b) 
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Recent Studies on the Graphitisation of a Pure White Iron. 
ANTOINE LISSNER & O. KAHL. Foundry Trade ]., Vol. 57, Sept. 
2, 1937, p. 179. Original research. A chemically pure white Fe 
with 59.92% FesC, when cast in vacuo, does not undergo any 
alteration by heat-treating in a closed box until 1145° C. (the 
point of incipient melting). FesC, as a constituent of pure Fe, is 
not unstable below this temperature. A modification of the Fe-C 
diagram is suggested. When graphite is to be produced below 
1000° C., it is essential to incorporate in a pure Fe-C alloy some 
element which will promote the decomposition of Fes:C, or to pro- 
duce external conditions that do this. Pure white Fe, examined 
when about 0.5% Si is added, starts to become graphitic at 
900° C. Decomposition of the FesC of pure white Fe can also be 
obtained (H. SAWAMURA—"Stahl u. Ezsen,” Vol. 50, 1930, p. 
369) by quenching a sample, heated to a pale red heat, in water 
at 20° C. and then reheating it. The graphitization starts, accord- 
ing to dilatometric measurements, at about 890° C. In pure CO, 


the theoretical final state of decomposition is reached in about 


3 


4 


3 hrs. The hydrocarbons have a carburizing action and thus pre- 
vent the decomposition of FesC. After reaching a certain degree 
of saturation, Co produces a very rapid decomposition of the 
Fe;C, without showing any cementation. AIK (3b) 

High Duty Iron. B. MAcDouGALL. Foundry Trade J., Vol. 
57, Nov. 25, 1937, pp. 407-412. Original research. The furnace 
installed for these and subsequent experiments is of the single- 
phase, rocking-arc type of rated capacity: 350 lbs. cold charge, 500 
lbs. liquid charge and a power input of 125 kw. Superheating is 
not the only factor, aside from composition, that materially affects 
the nature of the graphitization. In synthetic low total-C unal- 
loyed irons, the tensile strength depends more on the total C. 
The highest range is in the region of 2.2 to 2.4% total C. Si 
beyond 2% appears to have little influence on tensile strength in 
the total C raange of 2.2-2.9%. In synthetic Ni-Fe, 1-1.6% Ni 
induces an improvement in tensile strength. The highest tensile 


__.. range appears to be with total C from 2.4 to 2.7%; 0.5% Mo 


in the lower total C range has little effect on tensile strength. In 
the Ni-Mo series a decided improvement was obtained. The cor- 
rect line of development for the production of strong irons is to 
lower the total C. AIK (3b) 

Some Experiments in a Small-scale Cupola. H. E. BLAYDEN, 
W. Nosie & H. L. Rirey. Iron Steel Inst., London, Sept. 1937, 
Advance Copy No. 1, 21 pp. Original research. Performance of 
some commercially and experimentally produced cokes and several 


— carbons were compared under similar conditions in a small-scale 


experimental cupola with a shaft 9 in. in internal diameter, and 
giving a melting rate of 220-250 lb. Fe per hr. at about 1330° C 
Rate of combustion and melting were greatly affected by coke 
size and air supply. Metal temperature appeared to be more sen- 
sitive to variations in coke size than to variations in air blast above 
certain limits, which were probably fixed by the cupola dimensions 
and design. The experiments suggested that differences in the 
performances of cokes under practical conditions are largely 


—— attributable to differences in the mechanical strength of the cokes 


7 


12 references. JLG (3b) 


The Present Status of the Superheating of the Melt of Cast 
Iron (Der heutige Stand der Schmeliziiberhitzung von Gusseisen) 
E. Prwowarsky. Giesserei, Vol. 24, Oct. 8, 1937, pp. 510-518. 
A comprehensive review of developments in the last 30 years to 
improve the quality and uniformity of cast Fe, and to determine 
the relation between structure and superheating of the melt. This 
relation is especially important in view of frequent observations 
that all kinds of Fe show an increasingly fine graphitic structure 
with increased superheating, independent of the Si content. 
Superheating enables possible, in particular, control of the struc- 
ture and properties. The importance of investigations of this 
kind not only for Fe but also for non-ferrous metals is emphasized. 
Cooling curves and photomicrographs are shown. 35 te) 

Ha (3 

Advances in Carbon Steel Manufacture and Application. 


RICHARD W. SIMON (Carnegie-Illinois Steel Corp.) Metal Progress, 


Vol. 32, Oct. 1937, pp. 431-444. Requirements set by manufac- 
turers have made steel producers control the quality of their prod- 
uct to very close limitations. Grain size control of plain C steel 
tends toward a more uniform product. ‘‘Austempering,” slag con- 
trol of open-hearth steel, and control factors for making a better 
finished product are discussed. WLC (4b) 


Effect of Variables in Acid Open Hearth Practice on the In- 
clusion Content (Einfluss des Verlaufes des sauren Siemens- 


— — Martin-Verfahren auf den Gehalt nichtmetallischer Einschliisse 


10 


im Stahl) P. N. Iwanow, S. P. SAMOTAJEW & E. A. Morosowa. 
Arch. Eisenhiittenw., Vol. 10, May 1937, pp. 501-504. Original 
research. Appeared also in Metallurg. (See Metals and Alloys, 
Vol. 8, Oct. 1937, p. MA 609L/5). SE (3b) 

Automotive Malleable Castings Made on Continuous Molding 
Units. Epwin BREMER. Foundry, Vol. 65, Oct. 1937, pp. 32- 
34, 92. Practical description of continuous molding operations at 


the Saginaw Malleable Iron Division, General Motors Corpn. 
VSP (3b) 
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The Influence of Carbonising Conditions on Coke Properties. 
Part I—Méechanical Pressure. H. E. BLAYDEN, W. NOBLE & 
H. L. Rivey. Iron Steel Inst., London, Sept. 1937, Advance Copy 
No. 2, 16 pp. Original research. Two Northumberland “non- 
coking” coals were carbonized under mechanical pressures ranging 
from 0.2 to 20 lIb./in.*, and the effect of coal size was studied 
with 1 of these coals. The relative strengths of the cokes pre- 
pared were measured with an apparatus devised for the purpose. 
The indices obtained show remarkably close correlation with other 
physical and chemical properties. Increase in carbonizing pres- 
sure produced a great increase in strength of the resulting coke. 
In certain cases the strength index was raised from zero to that 
given by metallurgical cokes. The effect of pressure on coke 
strength is dependent on coal size and grading. With a given 
coal, coke strength decreases with decrease in size at low pressures, 


and increases with decrease in size at high pressures. The cause 
of the observed influence of pressure is discussed. 24 references. 
JLG (4b) 

An Investigation of Some Properties of Pig Iron. Report II. 


Se1jI TANAKA & KomErI YosHIDA (Tokyo Imp. Univ.) Tetsu-to- 
Hagane, Vol. 23,, Sept. 25, 1937, pp. 857-862. In Japanese. 
Original research. Inverse chill of pig Fe and sparks and effer- 
vescence of molten pig Fe are studied. Some pig irons are very 
susceptible to inverse chill, but not when melted in a reducing at- 
mosphere and cooled slowly. Fe oxide accelerates the inverse 
chill. From the evidence that the sparks could be stopped by Ha, 
N., Si, and Mn, but are increased by air, the spark is attributed to 
the reaction of O in the air with C in the metal. The effer- 
vescence of molten pig Fe is due to an Fe oxide in the molten 


Fe rather than to Hz absorbed by the metal. NS (3b) 
Operation of a 24-inch Cupola. F. A. ANDREW. Foundry 
Trade J., Vol. 57, Oct. 28, 1937, pp. 337-339. Practical. Charg- 


;, weight of charge of metal, commencement of blowing, end of 
blow, blast pressure, calculation of mixtures, etc., are discussed. 
Graph for determining the composition of cupola charges is given. 
Ky plotting the intersection of the Si and Mn contents in the 3 

» irons, A, B, and C, and joining them to form the triangle 

wn, it is found that, as the desired composition D falls within 

triangle, it is possible to make up a charge, having that com- 
sition, from the 3 irons in question. AIK (3b) 


Good Cores Depend upon Knowledge of Many Factors. 
E. APTAKAR (American Brake Shoe & Foundry Co.) Foundry, 

65, Sept. 1937, pp. 28-30, 78, 81; Oct. 1937, pp. 35-36, 84. 
ictical discussion of the proper materials to be used in core 
king, method of mixing the materials, equipment used for 
xing the cores, conditions of baking and storing. Considers the 
yperties of the various sands. Includes tables giving character- 
ics of various sands for cores, physical properties of core oils 
| typical core mixtures. VSP (3b) 


Effect of Humidity on Cupola. H. V. Crawrorp (General 
Llectric Co.) Foundry, Vol. 65, Sept. 1937, pp. 34-35, 87-88. 

ctical. Gives some useful information on the effect of adding 

jisture in the cupola. Contends that adding moisture to the 

ist lowers the efficiency, and that any improvement obtained by 
idding coke to compensate for moisture is due to amount of air 
being too high or coke too low. Best results are obtained when a 
minimum of air and coke are used with the O, and C held 
within close limits. Gives some calculations based on 60-in. 
cupola. VSP (3b) 

Perrin’s Rapid Steel Refining. R. PERRIN. Ilron Age, Vol. 
140, Oct. 14, 1937, pp. 123-126, 130, 133, 136-138, 140, 142, 
145, 148. Describes the Ugine-Perrin process of dephosphoriza- 
tion and deoxidation of basic Bessemer steel. Gives details of the 
chemical and physical aspects of the process, and includes tabu- 
lated data on some Ni-Cr steels made by this process, which is 
very rapid. Claims the process may be applied to acid Bessemer 
steel. VSP (3b) 

Cement Used as Binding Agent in Gray Iron Foundry. Pat 
Dwyer. Foundry, Vol. 65, Nov. 1937, pp. 24-26, 80, 83. 
Practical description of methods and equipment used by Chambers- 
burg Engineering Co., Inc., in the manufacture of power ham- 
mers. Most recent innovation is the Randupson process for 
making molds (see Metals and Alloys, Vol. 7, Aug. 1936, p. 
398R/7). Basic feature of the process is in the use of Portland 
cement as binding agent for the sand. VSP (3b) 


Graphite Formation in Cast Iron (Les Etudes sur la Formation 
du Graphite dans la Fonte) FRANCoIs RENAUD. La Fonte, No. 
25, Jan./Feb., 1937, pp. 942-949; No. 26, Mar./Apr., 1937, pp. 
965-974. The factors influencing graphite formation are reviewed 
and a table of the comparative effects of various elements on this 
process is included. The Fe-C diagram according to Verein 
Deutscher Eisenhiittenleute is given and discussed. Supercooling, 
inoculation and heredity are reviewed. WHS (3b) 


Casting Small Aluminum Rotors. Foundry, Vol. 65, Sept. 1937, 
P. 57. Brief practical description of the production of cast rotors 
for squirrel cage motors by the Reliance Electric & Engineering Co. 

VSP (3b) 
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Contribution to the Determination of Hydrogen in Steels 
(Beitrag zur Bestimmung von Wasserstoff in Stahlen) O. MEYER 
& F. Wittems. Arch. Eisenhiittenw., Vol. 11, Nov. 1937, pp. 259- 
261. Comparative determinations indicated that satisfactory Hz: 
analyses in steel can be made in a C-spiral vacuum furnace. 

SE (3b) 


A.I.M.E. Reviews Steel Making. Iron Age, Vol. 140, Oct. 
28, 1937, pp. 45-49. Abstract of papers read before the American 
Institute of Mining and Metallurgical Engineers at the National 
Metal Congress, Atlantic City. Control of slag and open-hearth 
furnace conditions and recent metallurgical advances are stressed. 

VSP (3b) 

Comparison of Basic and Acid Ball Bearing and Tool Steels. 
5. Betorussov. Kach. Stal, No. 9, 1937, pp. 47-50. In Rus- 
sian. A parallel set of heats made by remelting 100% plant 
scrap charge in acid and basic electric furnaces showed increased 
cleanliness of basic steel and reduced flake content of acid. In all 
other respects both types of steel were practically the same. (3b) 


Desulphurization of Pig Iron and Steel. T. P. CoLCLOUGH 
(H. A. Brassert & Co., Ltd.) Iron Age, Vol. 140, Nov. 18, 1937, 
pp. 33-37. Reprinted from Iron and Coal Trades Rev., Sept. 3, 
1937. See Metals and Alloys, Vol. 9, Jan. 1938, p. MA 8R/7. 

VSP (3b) 


Freezing of Killed Steel Ingots. Blast Furnace Steel Plant, 
Vol. 25, June 1937, p. 635; July 1937, pp. 735, 747. See 
Metals and Alloys, Vol. 8, Dec. 1937, p. MA 728/R6. MS (3b) 


Electric Furnace Operation (Les Dispositifs de Chargement 
des Fours Electriques en Sidérurgie et l’Appareillage Annexe) 
R. Sevin & E. Decuerr. La Fonte, No. 27, May/June 1937, pp. 
1007-1017; No. 28, July/Aug. 1937, pp. 1041-1055. Reviews 
types of electric furnaces, including their construction, charging 
and operation. WHS (3b) 


Oxides in Basic Pig Iron and in Basic Open-hearth Steel. 
T. L. JosepH (Univ. Minnesota) Trans. Am. Inst. Mining Met. 
Engrs.. Vol. 125, 1937, pp. 204-245. With discussion. See 
Metals and Alloys, Vol. 8, Dec. 1937, p. MA 730L/8. (3b) 


Some Factors Influencing Segregation and Solidification in 
Steel Ingots. LEON H. NELSON (Republic Steel Corp., Buffalo) 
Trans. Am. Inst. Mining Met. Engrs., Vol. 125, 1937, pp. 401- 
410. With discussion. See Metals and Alloys, Vol. 8, Dec. 1937, 
p. MA 731L/7. (3b) 
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4-WORKING 


Forging or Machining of Light Metals? (Schmieden oder 
Zerspanen von Leichtmetall?) B. Preuss. Metallwirtschaft, Jan. 
14, 1938, pp. 34-37. Practical. Compares the cost of machining and 
forging a cable connection from a Mg alloy, and finds that the 
forging operation is more economical. The various steps in the 
forging operation are outlined. GA (4) 


4a. Rolling 
S. EPSTEIN, SECTION EDITOR 


The Deformation of Rods in Hot Rolling (Ueber den Fliess- 
vorgang beim Warmwalzen von Stangen) H. UNCKEL. Arch. 
Eisenhiitten., Vol. 11, July 1937, pp. 11-17. Original research. 
50 mm. sq. rods of Al and Cu were hot rolled into various sec- 
tions, networks of lines being inscribed on the bars, in order to 
study the manner of deformation; the rolled sections were also 
deep etched. The results are illustrated and discussed in detail. 

SE (4a) 

Youngstown Strip Mills. Jron Steel Engr., Vol. 14, Feb. 
1937, pp. yl-y14. Special insert describing continuous hot and 
cold strip mills. Gives details of department and mill layouts, 
capacity, speeds and electrical characteristics of individual hot and 
cuid mills and description of pickling and annealing equipment. 

FPP (4a) 


4b. Forging & Extruding 


A. W. DEMMLER, SECTION EDITOR 


Improvements in Forging Methods. ADAM M. STEEVER 
(Columbia Tool Steel Co.) Metal Progress, Vol. 32, Oct. 1937, pp. 
413-418. Description of current forging methods, with particular 
attention paid to forging and reheating equipment and grain flow 
in forgings. Standard tolerances on forgings up to 100 lbs., and 
rules governing the design of forging machine dies, are tabulated. 


WLC (4b) 


4c. Cold Working Shearing, 
Punching, Drawing & Stamping 


Factors Involved in Wire Drawing. Conditions of Drawing 
and Power Consumption. F. C. THomMPsSON (Univ. of Man- 
chester) Metal Ind., London, Vol. 51, Oct. 8, 1937, pp. 357-360. 
Practical. The relationship of the speed of drawing, the elastic 
limit of the material, angle and contour of the die, lubrication, and 
other factors to the power consumed in drawing of non-ferrous wire 
were discussed. The optimum conditions for economical wire drawing 
are given for commonly used non-ferrous material. In a study of 
the angle and contour of the die, the results showed that, for non- 
ferrous materials, minimum tension was required with a semi-angle 
of about 514-6°. Smaller angles led to a rapidly increased tension. 
Power consumption with the radial bearing exceeded that required 
for the plain conical die, RWB (4c) 

Electrodeposition of Wire Drawing Lubricants. R. C. WIL- 
LIAMS (Ironsides Co.) Wire & Wire Prod., Vol. 12, Dec. 1937, 
pp. 757-758, 790. Describes experiments in which a potential 
difference was established between the wire and a drawing solution, 
resulting in deposition of a lubricant on the wire. A solution 
consisting of a Cu-fatty acid soap dissolved in water to a pH of 
7.5 gave excellent results and reduced the die-pull about 36%. 
Current densities range from 0.003 to 0.16 amp./in.’; the time of 
current passage through any portion of the wire can be as short as 
1/10 sec. The lubricant can be successfully deposited on both 
ferrous and non-ferrous rod and wire. Ha (4c) 


New Canadian Cold Reduction Mill. Engineer, Vol. 164, July 
2, 1937, p. 25-26. Descriptive. Dominion Foundries and Steel, 
Ltd., of Hamilton, Ont., has added a large 4-high reversing cold 
reduction mill with an annual capacity of 30,000 tons of strip 
The mill is capable of producing strip up to a max. of 40 in. wide 
LFM (4c) 


and less than 10/1000 in. thick. 
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The Stamping of Non-ferrous Metals (Ueber die stanztech- 
nische Verarbeitung von Nichteisenmetallen) K. NITSCHE. 
Metallwirtschaft, Vol. 17, Feb. 4, 1938, pp. 131-133. Practical. 
To produce smooth edges on stamped parts, it is recommended that 
the punch be only slightly smaller than the die opening, the edges 
of the opening rounded, and the walls of the opening smooth and 
straight. GA (4c) 
How to Get the Greatest Benefits from the New Cemented 
Carbide Die Standards. K. R. BEARDSLEE (Carboloy Co.) Wire 
& Wire Prod., Vol. 13, Feb. 1938, pp. 63-66. Survey. The usual 
constituents of carbide dies are powdered monocarbides of W, Ta 
and Ti or combinations of these, with Co or Ni as cementing 
agents. Sintering and manufacturing processes are described and a 
table of dimension of dies for wire drawing is given that is used 
as standard by manufacturers. Ha (4c) 
Seamless Tubing for Special Purposes. C. H. VIVIAN (Staff) 
Compressed Air Magazine, Vol. 42, Dec. 1937, pp. 5483-5488. 
Practical, well illustrated description of manufacture and uses of 
seamless tubing of special shape and for special purposes. 


HMW (4c) 
4d. Machining 


H. W. GRAHAM, SECTION EDITOR 
Determining the Tool-life Cutting-speed Relationship by Fac- 
ing Cuts. C. E. Kraus & R. R. WEDDELL. Trans. Am. Svc. 
Mech. Eners., Vol. 59, Oct. 1937, pp. 555-558. Original 
search. 23 steels of different type were tested by cutting a dense 
Ni-cast Fe, with a chip 0.131 x 0.025 in. A formula VTN = C 
could be established for the tool-life/cutting-speed relation wh« re 
V is cutting speed in ft./min., T tool life, N an exponent, and C 
a constant dependent on conditions of cut C varied from 96 to 
130, and N from 1/70.6 to 1/13.5. In request to composition of 
high speed steel, increasing the vanadium content lowers the -x 
ponent and increases tool life. Mo steels are slightly better than 
18-4-1 and not so good as 18-4-2 steels. Co steels gave the lc st 
consistent results, and were inferior to the 18-4-1 group; t! ° 
have a higher constant (C) than other types. See also Me: :/: 
and Alloys, Vol. 7, Oct. 1936, p. MA 493L/5. Ha (4) 
Machining of Aluminum (Schneidbearbeitung des Alumin- 
iums) E. HERRMANN. Tech. Zentralbl. prakt. Metallbearbe'., 
Vol. 47, Oct. 1937, pp. 725-730. Extensive review of special con- 
ditions prevailing during drilling, planing, cutting, honing, filing, 
thread cutting and milling of Al. EF (4d) 
A Large Tungsten Carbide Cutter for Face Milling Aluminium 
Ingots. Machinery, London, Vol. 50, Oct. 7, 1937, p. 12. De- 
scriptive. 68-in. diam. milling cutter capable of milling faces of 
ingots 4 to 66-in. wide at a speed of 3000 ft./min, with depth 
of cut of 3/16 in. and a feed up to 72 in./min. JZB (4d) 
Files for Aluminum and its Alloys. F. V. HARTMAN. A”. 
Machinist, Vol. 81, Oct. 20, 1937, pp. 982-983-- A large side- 
rake angle keeps the file clean and removes the cuttings, while 
small side rake angles prevent satisfactory self-cleaning of the file 
teeth. Ha (4d) 
The Causes and Prevention of Grinding Cracks. J. C. 
ALEXANDER. Machinery, London, Vol. 51, Nov. 4, 1937, pp. 
130-131. Practical. Grinding cracks are caused by (1) faulty 
heat treatment, leaving the steel highly stressed; (2) bad grinding, 
because of too much pressure or a dull wheel; (3) use of a 
grinding wheel of wrong grade and grit. Common tool and die 
steels can be rated in order of increasing abrasion resistance as 
follows: C tool steel, low Cr steel, Cr-Mn die steel, W-Cr die 
steel, W high speed steel, Co-W high speed, and high C-high Cr 
die steel. JZB (4d) 
Drilling High-manganese Steel with Cobalt High-speed Steel 
Twist Drills. O. W. Boston (Metal Processing Dept., Univ. 
Michigan) Machinery, N. Y., Vol. 43, Aug. 1937, pp. 733-735. 
From practical tests, formulas were developed representing the rela- 
tion between torque, feed, and drill diam. for drilling 13% Mo 
steels. Curves for the various quantities and numerical values in 
the equations are all given. Ha (4d) 
Contour Sawing and Filing. Machinery, London, Vol. 50, 
Aug. 26, 1937, pp. 669-672. Survey. Precision contour sawing can 
be used for smaller and more intricate parts than can flame cutting. 
Details of saws, speeds, etc., are given. JZB (4d) 
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Sa. Annealing 


Further Investigations on Gases in Metals. Fourth Communi- 


cation on Colloid-chemical Phenomena in Metals (Weitere 
Untersuchungen iiber Gase in Metallen. 4. Mitteilung iiber 
kolloidchemische Erscheinungen in Metallen) Ju. A. KLJA’ 


SCHENKO. Acta Physicochim, U.R.S.S., Vol. 7, No. 5, 1937, pp. 
737-744. Original research. Prevention of blistering by thermal 
treatment in a Cl atmosphere (and probably in other atmospheres ) 
has been experimentally attained. This is considered as confirma- 
tion of a propounded theory of chain reactions between Al and 
adsorbed H2O. The effect of the speed of heating on the blistering 
of Al alloys was studied. It is shown theoretically and experi- 
mentally that rapid heating results in a pronounced formation of 
listers. See also Metals and Alloys, Vol. 8, July 1937, p. 
MA 434R/7. EF (Sa) 


Bright Annealing. E. C. ROoLLAson. Iron & Coal Trades 

i Vol. 135, Dec. 10, 1937, pp. 973-974. Review. The processes 
chemical reactions for different types of steel and in different 
kinds of atmosphere, especially as used in Great Britain, were dis- 
ed; e.g., CO/CO, mixtures, (generated from charcoal) are use- 

ful for high C steels, stainless steels should be bright-annealed in 
emely pure gases, e.g. cracked ammonia, and mild steels in 

it coal gas, N2-H, mixtures can be used under almost any 
litions. Ha (5a) 


CO. 8. BASDER, SECTION EDITOE 


Bright Annealing of Sheets (Das Blankgliihen von Fein- 
blechen) CurT MARENSKY. Kaltwalzwelt, Nov. 1937, pp. 77-79. 
Author considers improvements in economy and quality in bright 
annealing sheets which should be handled carefully since they rust 
easier and show the slightest surface defects. Two bright anneal- 
ing methods are then considered: (1) bright annealing in so-called 
“annealing pockets” and (2) box annealing with subsequent cooling 
under a protective gas. In the first method the sheets are pro- 
tected against oxidation by mechanical means. The scientific prin- 
ciples of bright annealing are outlined. Bright annealing in pock- 
ets offers the advantage of having the sheets packed in upright 
position to avoid sticking. A disadvantage of this bright annealing 
method is the difficulty in handling, packing and unpacking. 

GN (5a) 

Machine Parts Salvaged by Decarbonization. Heat Treating 
Forging, Vol. 23, Oct. 1937, p. 499. Practical. Carburized and 
cyanide-hardened ball-bearing races were reclaimed by putting them 
through a conveyor-type hardening furnace in an atmosphere high 
in Hz and having considerable moisture. Parts were kept at 1600°- 
2000° F. for 20 min., and 40 min. in cooling zone. Races, on 
leaving furnace, were decarburized, annealed, and clean. 

MS (5a) 

Application of Isothermal Heat Treatment to Ball-bearing 
Steels. Z. AppiEv. Stal, Vol. 7, Apr.-May 1937, pp. 153-159. 
Practical. Instead of the usual practice, the author recommends 
cooling from the annealing temperature, 800° C., to 680° C. in 
1 hr., holding at 680° C. for 3 hrs. and then cooling in air. 

HWR (5a) 











ROTARY SELECTOR 
SWITCHES for use with 
Multiple THERMOCOUPLES 





There is a “LEWIS ENGINEERED SWITCH” suitable 


for every multiple thermocouple installation. 


Every Switch has an “OFF” position. Every model is 
designed exclusively for the small voltages generated by 
thermocouples. Low contact resistance permits very ac- 
curate readings. Standard Stock Models. 


Part No. of Pos. Nom‘ nal Approx. 

No. besides O.D. t. 
**OR’’ Pos. 

11S 2, 3, 4 od 7 oz. 

10S 6, 9, 12, 18 3.0” 19 oz. 

12S 24, 28 4.0" 25 oz. 


Deliveries within 48 hours from receipt of order. 
Write for Bulletin 18-37-17. 


THE LEWIS ENGINEERING CO. 
NAUGATUCK, CONN. 
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The New 


ale" 


Pyrometer 
Controller 


U. S. Patent No. 
1,861,929 
June 7, 1932. Others 
Pending. 


See “Alnor” Pyrome- 
ters at the American 
Foundrymen’s Associa- 





tion Convention, 
Cleveland, May 14-19, 
i 1938, 


Here is a very moderately priced simplified Controller, which operates 
on the electronic principle similar to a radio. 


It controls electric heat directly, or oil or gas fired units with 
motorized or solenoid valves, A red bull’s eye indicates whether the 
heating unit is on or off. 


It has no motors, no depressor bars, no contacts to stick or become 
inoperative. The temperature indicating pointer is free at all times 
to give continuous indication and hair-line control. 


Write for New Folder 
y/o dle Laboratories lnc 


425 No. LaSalle St. Chicago, Ill 
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THE OLDEST and LARGEST 
Exclusive Manufacturer of 

HEAT AND CORROSION ie 

RESISTING CASTINGS i 


Solicits your business 



































UNEQUALED EXPERIENCE me 


If you do not read our four-page 








house organ, Alloy Progress, running 






in the magazine, Metal Progress, send 






us your name for our mailing list. ; 
GENERAL ALLOYS CO. = 
BOSTON, MASS. 


Offices in 18 Principal Cities 


VITREOSIL | . 


( Vitreous Silica) 


MUFFLES | - 











For metal treatment in controlled atmospheres. 
Indifferent to chemical action. _— 


Circular, oval or rectangular 
in long or short sections. 


Low permeability to gases. 9 
Useful up to 1800-2000°F. 
Withstand thermal shock. 


Your inquiries will be welcomed. 


THE THERMAL SYNDICATE, LTD. 


12 East 46th Street 
New York, N. Y. 
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Open-fired Bright Annealing Furnaces for Copper. Ind. 
Heating, Vol. 4, Dec. 1937, pp. 1063-1068. Practical. The ease ™ 
with which combustion gases for bright-annealing of Cu can be | 
used is explained and an installation of a continuous furnace for | 
Cu tubing in coils (6100 lb./hr.) is described. The flue gas is | 
kept at about 1% CO, coke-oven gas being used as fuel. Oper. § 
ating data are given. Ha (5a) © 


Bright Annealing of Seamless Steel Aircraft Tubing. H. R. ~ 
Lewis (Ohio Seamless Tube Co.) Metals and Alloys, Vol. 8, Dee. 
1937, pp. 331-334. Describes continuous annealing equipment 
and gas atmosphere employed in bright annealing of SAE 4130 
seamless tubing. WLC (5a) 


5b. Hardening, Quenching 
& Drawing 


Studies of the Cooling Action of Quenching Liquids by 
Schlieren Method. GUNJI SHINODA & Kyort1 TATIBANA. Trans, 
Soc. Mech. Eng., Japan, Vol. 3, May 1937, pp. 151-152. In 
Japanese. English abstract p. $31. Original research. The man. 
ner in which heat is taken away when a duralumin rod, heated to 
500° C., is quenched in various liquids is studied by the Schlieren 
method. Using water and 10% NaCl solution, considerable heat 
flow occurs at right angles to the surfaces at the moment of 
quenching. After a while convection takes place, with the maxi- 
mum velocity near the surface. The heat losses in extremely vis- 
cous liquids, such as glycerine and castor oil, are not very con- 
spicuous at the instant of quenching. The boundaries of the pos- 
sible convection demark a narrow cylindrical zone. Its extension 
and the time of its disappearance mainly depend on the coefficient 
of viscosity, thermal expansion and conductivity of the quenching 
medium. EF (5b) 


Thermal Treatment of Chilled Cast Iron Rolls. V. SVECHNI- 
Kov, K. BUNIN & A. STOSHA. Teoria i Pract. Met., Vol. 9, No. 
10, 1937, pp. 54-59. Im Russian. Preliminary experiments 
showed that no appreciable graphitization and softening occurred 
in these rolls when heated below 700° C. for less than 60 hrs., 
thus relieving internal stresses by thermal treatment appeared to 
be possible. Rolls, directly after stripping hot, were covered with 
a preheated brick-lined hood and allowed to cool slowly. The 
useful life of rolls was doubled by this treatment. Sb) 


Hardening Furnace for High Speed Steel Provided with Pro- 
tective Atmosphere (Harteofen fiir Schnellstahl mit Schutz zas) 
ERNST BrOpNER. Tech. Zentralblatt prakt. Metallbearbeit., Vol. 
47, Aug. 1937, pp. 615-617. Descriptive. Refers chiefly to 
American developments, pointing out the advantages as compared 


with the salt bath universally used in Germany. EF (5b) 

Tempering Steels. D. W. Frye (Equitable Gas Co.) Ind. Gas, 
Vol. 16, Nov. 1937, pp. 12-13. Practical. Ha (5b) 
Sc. Aging 


The Theory of Age-hardening. Marie L. V. GAYLER (Natl. 
Physical Lab.) J. Inst. Metals, Vol. 60, No. 1, 1937, pp. 249-283. 
With discussion. See Metals and Alloys, Vol. 8, Dec. 1937, p. 
MA 738R/3. (Se) 


Se. Carburizing 


Case-hardening of 14% Chromium Steels (Einsatzhartung von 
Stihlen mit 14% Cr) E. Wipawski. Arch. Ejisenhiittenw., Vol. 
11, Oct. 1937, pp. 195-198. Two 14% Cr steels with 0.12 and 
0.45% C were carburized. At 1000° C. a case of 3% C was 
attained, the depth of case increasing rapidly at temperatures above 
1000° C. Up to 950° C. carburization ceased after a short inter- 
val, and prolonged holding did not materially increase the case 
depth. Above 1000° C. a coarse carbide network was formed. 
Quenching from 850° C. gave the hardest case. Higher quench- 
ing temperatures gave softer cases because of retained a 

SE (5e 


Sf. Nitriding 


The Mechanism of Nitride-hardening. M. S. FisHer & Z. 
SHAW. Iron Steel Ind., Vol. 10, Sept. 1937, pp. 641-644. Origt 
nal research. Investigations on 2 Nitralloy steels nitrided under 
various conditions show that the generally accepted explanation 
accounts for the main part of the hardening, but that Fe nitride, 
hardened by dispersed alloy nitrides, is responsible for the intense 
hardness close to the surface. Under similar conditions of time 
and temperature, the characteristics of the case are largely inde 
pendent of the composition of the nitriding gas. CEJ (5f) 
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|G. FURNACES, REFRACTORIES AND FUELS 
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Monofrax Refractories. A. PAUL THOMPSON (Mellon Inst.) 
Glass Ind., Vol. 18, Nov. 1937, pp. 363-366, 385. A resumé of 
work done by Carborundum Co. in developing a series of cast 
alumina refractories. Historical aspect and approach to problem 
are discussed briefly, and testing procedure in detail. These tests 
comprised essentially actual service tests, many in the large com- 
mercial glass furnaces under varying conditions. The preferred 
compositions fall into three groups, (1) “Monofrax” L, contain 
ing 90% or more alumina and having for the most part a very 
high a-alumina content, (2) ‘“Monofrax’’ H, characterized by a 
high degree of purity, excellent casting characteristics and high 
spalling resistance, and, (3) “Monofrax’’ K, characterizing a group 
consisting of 80% or more alumina. Casting temperatures range 
from 3300°-3800° F. The product weighs 180-200 lbs/ft.*. Cast- 
ing technique is briefly discussed. RAW (6) 


Resistance Furnaces for the Melting of Light Metals (Wider- 
standséfen zum Schmelzen von Leichtmetallen) Rws5-Bericabte, 
Vol. 6, No. 1, 1937, pp. 4-5. Short description of a crucible 
furnace with a capacity of 100 kg, power consumption of 40 kW. 

a melting capacity of 60-70 kg./hr. Hearth type furnaces 
ble of holding 2-5 tons and with power consumption of 250- 
kW. are described also HR (6) 


The Application of Fused Silica in Heating Processes. Pt. IV. 
ndustrial Plant Units. Burrows Moore (Thermal Syndicate, 
) Ind. Chemist, Vol. 13, Dec. 1937, pp. 502-506, 513. Very 
physical properties given. Discusses and illustrates how fused 
1 is used in constructing chemical plant units. 20 references. 
For Part II, see also Metals and Alloys, Vol. 8, Feb. 1937, p. MA 
. x RAW (6) 


M. H. MAWHINNEY, SECTION EDITOR 


A New Type of Continuous Furnace with Heat Recuperation 
for Bright Annealing (Eine neue Fliessofenart mit Warmeriick- 
gewinnung zum Blankgliihen) G. SIMON. Elektrowdrme, Vol 
7, Dec. 1937, pp. 259-261. The furnace is designed to be placed 
at any desired location during the continuous or straight-line pro 
duction. Temperatures up to 950° C., 400-600 kg. brass output 
per hr., and energy consumption of 60 kw. hr./ton are reported 

Ha (6) 

Fast Metal Melting With Gas Immersion. J. B. NEALEY (Am 
Gas. Assn.) lron Age, Vol. 140, Dec. 23, 1937, pp. 40-42. De 
scribes the various applications of gas immersion heating, an 
economical method of melting soft metals. By this process, alloy 
tubes immersed in the bath carry the heat to it. VSP (6) 

The Electrode Salt Bath for Hardening High Speed Steel. 
AXEL HULTGREN (Tekniska Hogskolan, Stockholm) Trans. Am. 
Soc. Metals, Vol. 25, Dec. 1937, pp. 1166-1176. Describes the 
use of salt bath furnaces for treating high speed steel. The use 
of SiO, in the BaCl, results in a better surface on the treated steel 
Baths described are heated electrically by immersed electrodes. 

WLC (6) 

Small Heat Treating Furnaces for Light Metals (Kleine 
Warmbehandlungséfen fiir Leichtmetall) ULricH SCHWEDLER. 
Tech. Zentralbl. prakt. Metallbearbeit., Vol. 47, Oct. 1937, pp 
745-746. Several modern German furnaces are described and 
illustrated, EF (6) 

Electric Heat Hardening of Bolts. W. F. Ross (Electrical 
Furnace Co.) lron Age, Vol. 140, Dec. 23, 1937, pp. 32-33. 
Describes electric furnace equipment for the hardening of bolts 
at the Cleveland Cap Screw Co. VSP (6) 
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NOW! THE EXACTING SCIENCE DEVEL- 
OPED IN THE PRODUCTION OF COOPER 
STAINLESS CASTINGS * IS AVAILABLE TO 
USERS OF HIGH TEMPERATURE CASTINGS. 





*&Largest Single Producer of “18-8” Corrosion- 
Resisting Alloy Castings in America. 


Superior work and service guaranteed. 

For quotations and complete details, 

write us direct—or consult our nearest 
distributor. 


The Cooper Alloy Foundry Co. 


ELIZABETH, NEW JERSEY 
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J-M FIRECRETE 


for casting shapes yourself 
QUICKLY. . . at low cost 





@ Use this hydraulic-setting J-M Refractory 
Cement for pouring door linings, flues and pipes; 
for dampers and special shapes. Handled like 
ordinary concrete, Firecrete saves time, labor 
and expense. And it’s exceptionally strong, highly 
spall-resistant, with practically no drying or fire 
shrinkage. For details on Firecrete and other 
J-M Refractory Cements, write to Johns-Man- 
ville, 22 E. 40th Street, New York City. 


Johns-Manville “cements 
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MISCO 


| “Centricast’” 


(CENTRIFUGALLY CAST) 


PIPE .TUBES 


STAINLESS - CORROSION RESISTING - HEAT RESISTING 








FLANGED + THREADED «+ PLAIN 


*Trade Name Registered 





MISCROME 1 


(16% CR) 


MISCROME 2 


(20% CR) 


MISCROME 3 


(28% CR) 


MISCROME 4 


(13% CR) 


MISCO ““B™ 


(24% CR—12% NI) 


MISCO ““C” 


(29% CR—9% NI) 


MISCO “18-8” 


(18% CR—8% NI) 


MISCO “18-8 M0" 


(18% CR—8% NI—3% MO) 


MISCO “HN™ 


(65% NI—15% CR) 


MISCO METAL 


(35% NIi—15% CR) 


MISCO ‘‘N” 


(20% NiI—10% CR) 


Carbon content and stabilizing 
additions as indicated by service 
requirements. 


Misco “Centricast”’ Pipe 
and Tubes are also avail- 
able in Ni-Resist and alloys 
made to customers’ speci- 
fications. 


BULLETIN C-3 


Twelve page illustrated 
bulletin containing prices 
and information on Misco 
“Centricast”’ pipe and tubes 
will be sent on request. 


OTHER MISCO “Centricast’’ PRODUCTS 


Carburizing and annealing boxes « Conveyor rolls for sheet normalizing 


furnaces, bright annealing and heat treating furnaces ¢ Rollers for all 


types of conveyors ¢ Carburizing retorts « Radiant heater tubes ¢ Burner 


pipes + Hollow shafting + Blowpipes « Sleeves + Bushings «¢ Liners 


YOUR INQUIRIES ARE INVITED 


MICHIGAN STEEL CASTING COMPANY 


One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings \ , 











1981 GUOIN STREET, DETROIT, MICHIGAN Heat and Covitinion Resistant Alloys 
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Increase in use of commercial and industrial gas in 1937 as com- 
pared with 1936, was double the increase in industrial production 


Industrial production, according to Federal Reserve Board statistics, showed a 4.76% 
increase in 1937 over 1936. Over the same period, the use of gas for industrial and 
commercial purposes showed an increase of 9.5%—or double the increase in industrial 
production. This is clear-cut proof that for all industrial and commercial heating purposes, 
the trend today is definitely to gas. 


Today's trend is to gas for two reasons: 





1. Gas meets all the requirements of a commercial and industrial fuel. 
It is quick-heating, clean, flexible, economical, and can be accurately 
and automatically controlled. 





2. New and improved equipment developed during the past few years 
brings about new efficiencies and new economies in the use of this 


_— ~~ modern fuel. | 
Investigate Gas for your heating operations! You will find that it will give 


. — are om 


's Nothing Like you an improved and more uniform product; it will cut spoilage losses to 
There GAS For a minimum; it will step up production; it will cut your over-all cost; and 
Carburiand it will make new profits for you. |: 
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“AMERICAN” ELECTRIC 
Air TEMPERING 
FURNACES 


FOR LABORATORY AND PRODUCTION 


Model NA-21 Furnace 


Container 16” Diam. x 21” Deep 


Model AO 
shown at right 
is an ideal unit 
for _ individual 
pieces or pro- 
duction _loads 
up to 1200° F. 
May be fitted 
with rack or 
shelves for 
holding work. 
Positive direct 
air circulation 
provides _posi- 
tive tempera- 
ture uniformity. 

U nexcelled 
for annealing 
and normalizing 
all aluminum al- 
loys. Six stand- 
ard sizes up to 
24" x 60" x 
24’. 





Model NA 
furnaces illus- 
trated at left 
provide fast 
uniform temp- 
ering of pro- 
duction loads 
as well as lab- 
oratory and 


experimental 
work up _ to 
1200° F. 


Powerful  di- 
rect air circu- 
lation means 
fast depend- 
able results at 
low cost. 

Cleanliness 
and simplicity 
of operation 
reduce labor 
charges. 

Ten stand- 
ard sizes from 
6” diameter x 
8” deep to 30” 
diameter x 48” 
deep. 





Model AO-1 Furnace 
Chamber 12” x 24” x 16” 


If you want real results, buy “AMERICAN”. 
ASK FOR BULLETINS 30 and 47. 


American Electric Furnace Co. 


29 Von Hillern Street, 


Boston, Mass. 


All Types Industrial Furnaces 
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Recuperative Bright Annealing. J. MacDoNaLtp & H. G 
LINDNER. Wild-Barfield Heat Treatment J., Vol. 2, Dec. 1937, 
pp. 86-90. Descriptive. New recuperative furnace is based on 
forced circulation of a protective atmosphere inside the heating 
chamber. Efficient fans and carefully designed ducts are stated to 
have greatly increased heat transmission efficiency. FPP (6) 

Improvements in Design and Construction of Rotary Hearth 
Furnaces. D. P. ARMBRUSTER (Gas Machinery Co.) Ind. Heat. 
ing, Vol. 4, Dec. 1937, pp. 1110-1114. Practical. The usual dis. 
advantages of sand-sealed hearth construction are overcome in a 
new type of water-sealed hearth, wherein the water vapors are con. 
ducted out of the furnace flues. Details of construction are de. 
scribed. Ha (6) 

Mechanically Supported Refractories for Industrial Heating 
Furnaces. Ind. Heating, Vol. 4, Oct. 1937, pp. 916-922; Nov. 
1937, pp. 1007-1010; Dec. 1937, pp. 1103-1108. Practical. Ap 
exhaustive survey and description of refractory shapes used in the 
different parts of furnaces, methods of construction to hold them 
in place, air cooled wells and arch construction is given. Ha (6) 

Air Jacketed Heat Treatment and Forging Furnaces. Davip 
BROWNLIE. Iron Steel Ind., Vol. 10, Aug. 1937, pp. 587-588 
Practical. By using an air-jacketed system of furnace construction 
along with recuperators, a net saving of at least 15% of the fuel 
bill can be made, compared with ordinary recuperator furnace 
settings. CEJ (6) 

Annealing Copper. J. W. TIELKING & WM. LEHRER. I[nd. 
Gas, Vol. 16, Jan. 1938, pp. 17-19. Open-fired controlled atmos- 
phere furnaces are used for bright annealing Cu with the com. 
bustion gases of carbureted water gas. The combustion is con. 
trolled so that the analysis of the waste gas is constantly main- 
tained. Ha (6) 

Extensive Control System a Feature of Open-hearth Practice 
at Lackawanna. P. F. KINYOUN (Bethlehem Steel Co.) Mining 
and Met., Vol. 18, Oct. 1937, pp. 459-462. Descriptive. Con- 
siders the automatic control of important factors of furnace opera- 
tion at the Bethlehem Steel Co., Lackawanna, N. Y. VSP (6) 


The Phosphorus Content of Charcoal (Fosforhalten i trikol) 
AXEL L. ALARIK. Jernkontorets Ann., Vol. 121, Dec. 1937, pp. 711. 
717. The study was made to determine whether removal of the bark 
lowered the P content of the charcoal. A very small decrease of 
.0006% was noted, but not enough to warrant complete removal. 

HCD (6) 


Biggest 
HOTEL VALUE 


in Detroit 
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® You get more for your money at this big modern hotel. 
That's why so many travelers select the Book-Cadillac Hotel 
when they go to Detroit. 1200 cheerful, modern rooms. Al! with 
bath and circulating ice water. Delicious food in five popular- 
priced restaurants. Stop at the Book and enjoy the best in Detroit. 


BOOK-CADILLAC HOTEL 


DETROIT 


W. O. Seelbach, Manager W. J. Chittenden, Jr., Resident Manager 
1200 rooms... minimum rate $3 
National Hotel Management Company. Inc. Ralph Hitz, Presidext 
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From giant broach hardening jobs to 
little furnaces for occasional small 
tool hardening . . . throughout the 
range of preheating, hardening and 
conveyor heat treatment of ferrous 
parts . . . for continuous bright 
annealing, brazing and heat treating 
non-ferrous parts . . . wherever pre- 
cise control of furnace atmosphere is 
required, CERTAIN CURTAIN fur- 
naces are producing cleaner work at 
lower cost. 


While the patented Certain Curtain 
atmosphere control is best known 
for having brought a much higher 


Au kinds 


pin CUR, 


4 
Q 
SY The % 


STANDARD 





%, Control £ 


4 +> 
“ce woe 





standard of results to the high speed 
field, heat treating engineers may be 
interested to know that more than 
half our furnaces are for work other 
than high speed steel treatment. 


For ANY controlled atmosphere job, 
Certain Curtain offers definite and 
demonstrable advantages. Describe 
your work and we’ll send data. 


C.1. HAYES, INC. 


Est. 1905 


129 BAKER ST., PROVIDENCE, R. |. 
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7b. Welding & Cutting 


E. V. DAVID, SECTION EDITOR 

Welded Brewery Plant. E. W. Expin. Welder, Vol. 9, Sept. 
1937, pp. 268-269. General article showing application of stain- 
less steel and Monel in welded plant. Cu equipment, still used 
to great extent, is now welded instead of riveted or brazed for 
jointing. Parent metal is deoxidized Cu, and welding rod con- 
tains Ag for deoxidizer. Oxyacetylene torch is used for welding, 
but atomic H arc cannot be used because of H: porosity of weld 
metal. In polishing stainless steel after welding, direction of 
polish should be the same on adjacent plates; otherwise they do 
not appear the same, even with equal polish on both. Monel has 
wide application for piping, and polishing of welds must receive 
same care as stainless. Al equipment is considered suitable for 
beer but not for cider or whiskey production. Glass lined steel 
was also used and recently applied to welded steel. The glass 
lining is applied after welds have been ground flush with plate, 
and deposit must be sound, since impurities react with glass dur- 
ing lining and cause blistering. WB (7b) 


Arc Welding Forges Ahead. H.S. Carp. Welding ]., N. Y., 
Vol. 16, Nov. 1937, p. 19. Graphic proof of welding progress is 
given in a chart showing consumption of steel ingots (millions 
of tons), lbs. of electrodes per ingot ton and welding electrodes 
(in millions of lbs.) for years 1932 to 1936. The figures for 
1932, respectively are 13.3, 18.8, 1.4, and in 1936 are respectively 
46.9, 2.4 and 110., with the latter upward trend from 1935 to 
1936 exceeding the slope of the other curves. WB (7b) 





LEPEL 


HIGH FREQUENCY CONVERTERS 


for 


INDUCTION HEATING AND MELTING 





“C-6"' CONVERTER 


FU-2 FURNACE 





By replacing the furnace with different coils, the con- 
verter can be used for hardening, brazing and soldering. 


Descriptive bulletins and 


request. 
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Progress and Problems of Welding of Aluminum Alloys 
(Fortschritte und Aufgaben beim Schweissen von Aluminium. 
Legierungen) P. BRENNER. Tech. Zentralbl. prakt. Metallbear. 
beit., Vol. 47, Oct. 1937, pp. 757-762; Nov., 1937, pp. 831-832. 
Original research and review. ‘The favorable weldability of a 
‘number of Al alloys led to the development of compound or 
duplex materials whose properties are not easily attained other- 
wise, /.e. by alloying or heat treatment. Joining may be performed 
by any method (autogenous, atomic hydrogen, arc or resistance 
welding) provided the method best adapted to the welded material 
and its use is selected. Alloys containing low additions of Mn 
and Mg weld particularly well. Their corrosion resistance is as 
good as that of commercially pure Al, and may be used advan- 
tageously in the latter’s place. On welding, the precipitation 
hardening Al alloys suffer a loss of strength and corrosion resist- 
ance. New welding methods can minimize this drawback, if no 
heat treatment of the whole job is possible. For heavier sheets, 
arc welding, and for thin-wall members, electric resistance welding 
are successfully applied. If heat treatment cannot be done after 
welding, Al-Mg alloys may be used. They are strong and cor- 
1osion resistant as-welded. Higher Mg content introduces difficulty 
in welding, particularly with long welds and heavy sizes. In 
special cases, where electric resistance welding may be employed, 
these difficulties are less conspicuous. EF (7b) 


The Evaluation of Light Metal Welds on the Basis of the 
Tensile Test (Die Beurteilung von Leichtmetallschweissu 


gen 
auf Grund des Zugversuchs) W. FELDMANN. Metallwirts< aft, 
Vol. 16, Dec. 10, 1937, pp. 1299-1306. Research. Oxy-acetylene 
welds of pure Al and several Al alloys were investigated by means 
of the tensile test, and various factors were correlated. In satis- 
factory welds, the break never occurs in the weld. Two c'asses 


of welds are to be distinguished by the place of fracture: (1) 


where the zone between weld metal and specimen is stronger than 
the annealed zone, so that the break occurs in the annealed zone 
(Al, Al-Mn, Al-Mg-Mn, Al-Mg-Si), and (2) where the transition 


zone and annealed zone have the same strength and fractur> can 


occur in either zone (Al-Cu-Mg, Al-Mg). Specimens breaking in 
the annealed zone have a fairly uniform tensile strength, but speci- 
mens which break in the transition zone or weld exhibit consider- 
able scatter. The usual method of measuring elongation over one 
gage length is criticized on the basis that this value is dependent 


upon the length of the annealed zone, position of the fracture, ete. 
A better indication of the deformability of welded test pieces is 
obtained from deformation curves, which are determined by 
measuring elongation and reduction in area over small gage lengths 
over the length of the test specimen. GA (7b) 


The Influence of the Melting Velocity of Steel Electrodes on 
the Quality of the Welded Joint (Untersuchungen iiber den 
Einfluss der Abschmelzgeschwindigkeit von Stahlelektroden auf 
die Giite der Schweissverbindung) H. SpecHT. AMitt. Forsehungs- 
Anst. Gutehoffnungshiitte-Konzern, Oberhausen, Vol. 5, Dec. 1937, 
pp. 252-262. Experiments were made to find out whether and to 
what extent the properties of bare steel electrodes are changed 
when the melting velocity is increased. It was found that losses 
by splatter, the sp. gravity of the weld, and the shape of the 
bead, as well as the penetration are affected adversely. The me 
chanical properties of V-welds deteriorate generally by iocreaaa 
the melting velocity. The chemical composition was not influenc 

Ha (7b) 

(Coated Welding Electrodes, FreD J. EssLinGER. Foote. 
Prints, Vol. 10, June 1937, pp. 13-18. Cites the advantages and 
disadvantages of organic coated all-position electrodes, fillet elec- 
trodes and flat or downhand electrodes. The latter's chief limi 
tations result from porosity caused by absorption of gases. Fillet 
electrodes do not undercut, permit great welding s , but do not 
produce welds of ductility equal to the all-position electrodes. 
The ductility, strength and soundness of welds made with down- 
hand electrodes compare favorably with similar properties of the 
parent metal, and such electrodes find wide application in welding . 
equipment for the oil and chemical industry. RAW (7b) 


Welded Oil Field Equipment. H. S. Carp. Ind. & Welding, 
Vol. 10, Nov. 1937, pp. 64-66. An interesting application de- 
scribed where worn sprocket gear is replaced by burning off teeth 
and welding on new gear rim. WB (7b) 
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If you BRAZE 


non-ferrous metals 


READ THIS ARTICLE 


It describes the installation of 20 tons of copper 
bus bars in a large electrogalvanizing plant. . . 
discusses bus bar jointing problems. . . reports 
comparative tests that led to the decision to use 
SIL-FOS brazing alloy . . . describes in detail 
the brazing methods used and compares costs 
. . establishes the following advantages of low 
temperature brazing with SIL-FOS. 


1. Sil-Fos brazed joints do not affect electrical 
resistance. 


2. Smaller lap results in substantial savings in 
copper. 


3. Sil-Fos joint strength equals that of a solid 
bus bar. 


4, Sil-Fos joints are permanent—immune to 
oxidation and deterioration, 


5. Sil-Fos brazing reduces material and labor 
costs. 








| MAIL THE 
COUPON 
for your 


free copy 
of this 


interesting 





article 


HANDY AND HARMAN 


WA ati hicls Lee) Chae Aol a 


MAS5 
Send me a copy of the Bus Bar Brazing article 
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COMPANY ........ 
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Internal Stresses in Welds—Their Cause & Effect. A. B © 
KINZEL (Union Carbide & Carbon Res. Lab.) Metals and Alloys,” 
Vol. 8, Oct., 1937, pp. 277-280. Discussion. The internal] © 
stresses in welds are produced by differential volume changes, and 
are determined by the steepness of the temperature gradient. In. — 
ternal stresses parallel to the applied load are not important but 
those at right angles to applied load, if high, will produce a 
“brittle” condition and should be relieved by appropriate treat. 7 
ment. In thin sections, such stresses are unlikely to occur, but ™ 
with increased thickness of welded section, their presence becomes 
more likely and a stress relieving heat treatment becomes essential, 
WLC (7b) 
Resistance Welding Non-Ferrous Metals; Increasing Use in 
Manufacturing Industries. F.R. HENSEL (Mallory Metallurgica} 
Products Ltd.) Metals Ind., London, Vol. 51, Oct. 22, 1937, p. 
402. General. The metal manufacturing industries have solved 
a great number of problems in applying resistance welding methods 
to their manufacturing processes, and in increasing the speed of 
production without sacrificing the quality of the weld. While at 
present, definite limitations exist as to size and thickness of mate. 
rial to be welded, future development will unquestionably pro- 
vide means of applying resistance welding methods in the pro. 
duction of heavier sections and structural parts now being made 
by other methods. RWB (7b) 
All Signs Point to Welding Alloy Steels. W. T. DAvinson 
(Struthers-Wells Corp.) Fab. Progress, Sept.-Oct. 1937, pp. 142. 
145. Descriptive review of alloy steel requirements for reaction 
and holding vessels for oil, chemical and food, etc., industries. 
Use of corrosion resistant material makes for lower service cost 
because of longer life. The straight Cr alloys of 15-16% Cr 
are considered to be easily welded, and it is stated that problems 
of grain growth and brittleness have now been eliminated. With 
welded vessels for chemical reactions, it is possible to seal the 
vessel from leaks on the liquid side and to the atmosphere 
WB (7b) 
Development of Covered Electrode Arc Welding. A.M. 
Canby (Hollup Corp.) Iron Steel Engr., Vol. 14, Sept. 1937, 
pp. 25-26. Review. The functions of rod coverings are: To 
increase the fusion rate of rod and parent metal, stabilize the arc, 
reduce splatter loss, and make good welds, whatever the polarity. 
Net result is stated to be the production of welds with physical 
properties at least equal to those of the base metal. FPP (7b) 
Structural Steel “Flame Softened” During Gas Cutting. |1. H. 
Moss (Linde Air Products Co.) Iron Age, Vol. 140, Dec. 30, 
1937, pp. 22-30; Vol. 141, Jan. 20, 1938; pp. 22-27. Describes a 
method of flame softening high C and alloy steels during cu'ting. 
Considers the macroscopic and microscopic examination o! the 
heat affected zone of plain and “flame softened’ cuts. VSP (7b) 
Experiences with Welding during the Construction of a | arge 
Bridge (Schweisstechnische Erfahrungen beim Bau einer zrés- 
seren Briicke) E. Tespe. Elektroschweissung, Vol. 8, Oct. | 937, 
pp. 185-190. Practical. Description of a new principle of work- 
ing. The stresses caused by shrinkage are effectively reduced }y an 
artificial deformation of the pieces. HR (7b) 


Vegetable Welding—Outstanding Achievement of the Cen- 
tury. S. I. McPHERSON. Welding J., N. Y., Vol. 16, Nov. 
1937, pp. 47-49. A facetious after-dinner speech, illustrated with 
sketches, for proof of the author's remarks. [Should provide 
metallurgical entertainment for readers interested in welding. 
WB.) WB (7b) 


The Welding of Herculoy. Ind. & Welding, Vol. 10, Oct. 
1937, pp. 56-59. Recommended practice is detailed in text with 
many helpful suggestions. Tables are given for C arc and gas 
welding various thicknesses of the metal. Metallic arc with re 
versed polarity is not recommended for metal over 1% in. thick. 

WB (7b) 

Welding Diesel Engine Heads. Jutius MatouseK. Ind. & 
Welding, Vol. 10, Aug. 1937, p. 39. Use of bronze weld repait 
criticized because of build-up of pressure in engine operation, 
Use of cast Fe rod is recommended for repair with preheat of 
1500°-1600° F. on entire casting. Details briefly discussed. 

WB (7b) 

Modern Ship’s Doctor. A. F. Davis (Lincoln Electric Co.) 
Welding J.. N. Y., Vol. 16, Nov. 1937, p. 17. Damaged stern 
frame was repaired by arc welding. Illustrated. WB (7b) 

Aircraft Welding. R. W. LICHTENBERGER (T.W.A. Inc.) 
Ind. & Welding, Vol. 10, Nov. 1937, pp. 20-21. Brief review. 

WB (7b) 

Alloy Clad Fabrication. ARTHUR SCHWARZ. Ind. & Welding, 
Vol. 10, Nov. 1937, pp. 30-32, 39. Methods of welding clad 
steels are discussed and illustrated. WB (7b) 

Repairing Heating Plant Boiler Sections. A. J. FOSTER. 
Ind. & Welding, Vol. 10, Nov. 1937, pp. 22-23. Describes cast 
Fe torch welding with bronze rod, using preheat. WB (7b) 

Autogenous Welding of Brass. P. Hortarp. Sheet Metal 
Ind., Vol. 11, July 1937, pp. 660-661. Translated from “Casore 
et Laiton.” 
32R/7. 


See Metals and Alloys, Vol. 9, Jan. 1938, p. MA 
AWM (7b) 
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oN Hiseful information about the newest 
ction 

‘au ypractices in all types of welding. 
o Cr 
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With 
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| FREE COPY 
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7) A 

> COMPLETE MANUAL 

rc FOR WELDING | 
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37, 
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\@ Here, in simple form, you'll find the answers to 

Cen. [Scores of welding problems. It's fully illustrated, 

with nterestingly written—packed with all sorts of 

an helpful information. These are a few of its chapters: 

7b) 

Oct. 1. How to Identify Metals by Spark Tests 

wid 2. Welding Procedures 
a 3. Operating Instructions for Welded Joints 
a 4. The Why and How of Stress Relief 
16 5. Stress Formulas for Welded Joints 
cpa 6. Metal Deposited in Welding 
a 7. Speed of Manual Arc Welding, 

aa Welding Symbols, etc. 

<2, ASK, also, for your copy of Bulletin W-10, “The Arc | 
7) elding of Tomorrow.” It describes the complete ; 
via line of P&H-Hansen Arc Welders with simplified ‘' 
dit, ngle current control and patented automatic 
(7b) volt-ampere regulation. Offered in all capacities 
“at #t0m 75 to 600 amperes. Use the coupon. 
Nth ; 
“MA 
(7b) 
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Smootharc Weld- 
ing Electrodes are 
first to be packed 
in moisture-proof 
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tory-fresh” whether 
you use them next 


week or next year. 


HARNISCHFEGER CORPORATION 
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Metal Coloring. C. B. F. YouNG (Columbia Univ.) Am. Soc. 
Metals, Preprint No. 26, 1937, pp. 1-14. Descriptive review. 
Chemical solutions for coloring Al, Cd, Cr, Cu, Fe, Mg, Ag, Sn, 
Zn and brass, and electrochemical processes for coloring Al, Cr, 
Mg, Ni, Co and Sn are covered. The fastness and corrosion 
resistance of the several coatings described are discussed. An 
interesting alloy deposit of Co and Ni, giving a color that 
approaches pure Ag and has better corrosion resistance than Ni, 
is discussed. Need for research in this field is pointed out. 

WLC (8) 

Porosity Tests for Zinc-coated Iron and Steel. W. A. KoEHLER 
& R. O. BurForp. Trans. Electrochem. Soc., Vol. 70, 1936, pp. 
397-400. Research. The Walker test which uses an external 
e.m.f. to produce ferrous ions at the points of exposure was suc- 
cessful in determining pin-holes. Paper impregnated with a test 
solution can also be used with or without external e.m.f. Agar- 
agar appeared preferable to gelatine when used directly on the 
metal tested; for tests with sensitized paper, gelatine gave better 
detail. (8) 

Surface Protection of Elektron. Corrosion Protection of High- 
grade Wrought Magnesium Alloys (Oberflachenschutz von Elek- 
tron, Korrosionsschutz hochfester Magnesium-Knetlegierungen) 
H. GIEHMANN. Korrosion u. Metallschutz, Vol. 14, Jan. 1938, 
pp. 9-13. Elektron, a Mg-base alloy of high mechanical strength, 
used for such structures as airplanes, is best protected against 
corrosion by painting, after treatment by chromatizing, rather than 
by an electrochemical process. The recommended procedures are 
discussed. Ha (8) 











PICKLING STEEL 
-— 
MODERN INHIBITORS 





YOUR COPY 


“PICKLING STEEL WITH MODERN _iIN- 
HIBITORS” . . . a new 32-page book on all the 
phases of pickling and inhibiting. An up-to-the- 
minute, liberally illustrated discussion of proce- 
dures, apparatus, handling equipment . . . and 
the use of Houghton’s 


ACITROL 100 


This is a publication worthy of the best techni- 
cal libraries. We will be glad to send you a 
copy. Write today! 


E. F. HOUGHTON & CO. 


240 W. Somerset Street 








PHILADELPHIA, PA. 
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a: Bs 
Pickling 


RAWDON, SECTION EDITOR 


Flow of Hydrogen Through Steel in Electrolytic Pickling 
( Wasserstoffdurchlassigkeit von Stahl beim elektrolytischen 
Beizen) W. BAUKLOH & W. RETZLAFF. Arch. Ejisenhiittenw., 
Vol. 11, Aug. 1937, pp. 97-99. Original. Studies on 0.2 mm 
sheet of 0.1% C steel, the grain of which was coarsened by pro- 
tracted heating at 900-1000° C. in Hae, indicated that grain size 
had practically no influence on the rate of flow of Hz: through the 
sheet in electrolytic pickling. Hz diffuses through the grain itself, 
the rate of flow depending mainly on the surface condition of the 
sheet. SE (8a) 
Reduction of Acid, Labor Costs Are Prime Factors in Pickling 
Research. B. T. SwEELY (Chicago Vitreous Enamel Prod. Co.) 
Steel, Vol. 101, Nov. 15, 1937, pp. 56, 74-75. Original research 
Investigation of effect of pickling of steel by various methods on 
adherence of enamels. Pickling in FeS solution followed by Ni 
flash promoted adherence of enamel. Pickling in mixtures of 
H:SO, and HNO; followed by Ni flash failed to improve ad 
herence. Good adherence was secured by passing HS into H.SO, 
pickling bath. Ni flash seems to increase formation of oxide film 
and serration of metal at interface. MS (8a 
The Effect of Electrolytic Pickling on the Deep Drawin, 
Properties of Steel Sheet (Der Einfluss des elektrolytisch« 
Beizens auf die Tiefziehfahigkeit von Stahlblechen) W. BAuUKL« 
&. K. GEHLEN. Arch. Ejisenhittenw., Vol. 11, Nov. 1937, p 
253-258. Original research. The effect of H2SO, concentratio 
temperature, time of pickling, and current density on electroly: 
pickling of 0.09% C steel sheet was studied, as well as the eff: 
of additions of Se, As, S, P, Pt, Sn, and Zn on the deep drawing 
properties determined immediately after pickling. Elements suc) 
as As, S, and P, which increased the rate of absorption of P., 
decreased the drawability. SE (82 
The Efficiency of Organic Inhibitors During Pickling of Iro:. 
Witty Macuu. Trans. Electrochem. Soc., Vol. 72, 1937, ¢ 
333-359. Submits experimental evidence to show that previ: 
theories of inhibitor action do not hold. An adsorbed film 
formed on the surface of both the metallic areas and the oxidize 
or scaled, areas. The success of inhibitors depends on the great 
adsorption at the metal surface, so that a thicker film is form: 
and fewer acid ions diffuse through in a given time. 47 refe 
ences. GBH (8a) 
Phosphoric Acid Pickling. Engineer, Vol. 164, Dec. 10, 1937, 
p. 665. Descriptive. The process used by the Whessoe Foundry 
& Engineering Co., Ltd., of Darlington, England, consists first in 
descaling the steel in a H.SO, bath, then washing in water and 
finally treating in a phosphoric acid bath. The latter acid com- 
pletely replaces the H2SO, and leaves a thin film of Fe phosphate 
on the surface. The film is electro-chemically inert, does not 
initiate or accelerate corrosion, and is claimed to have some in- 
hibiting qualities. LFM (8a) 
Compact Design of Pickler Makes Space Savings Possible. 
Steel, Vol. 101, Nov. 22, 1937, pp. 56, 58. Industrial descriptive 
note. Describes a continuous strip sheet pickler made of single 
rubber-lined steel tank, about 200 ft. long, sheathed with an 8-in. 
brick wall jointed with S-base cement. Brick partitions divide 
tank into 4 separate acid compartments. Strip is carried on rubber- 
covered rolls mounted on tank at ends and above each partition. 
MS (8a) 
Inhibitors in Pickling. E. JIMENO, I. GRIFOLL & F. MoRRAL. 
Trans. Electrochem. Soc., Vol. 69, 1936, pp. 105-113. Investiga- 
tion of efficiency of a number of inhibitors at high and low tem- 
peratures. Distinct parallelism was found between inhibitor action 
and H overvoltage. GBH (8a) 
Use of Inhibitors in Pickling Iron. H. P. MuNGER. Trans. 
Electrochem. Soc., Vol. 69, 1936, pp. 85-104. Discussion of 
organic and metallic inhibitor action, including precautions neces- 
sary with their adoption for pickling operations of various kinds. 
GBH (8a) 
Progress in Pickling and Hot-dip Galvanizing Practice, Equip- 
ment, and Processes in 1937. WALLACE G. ImHoFF (Wallace 
G. Imhoff Co.) Metal Cleaning Finishing, Vol. 10, Jan. 1938, pp. 
36-40. Review. AB (8a) 


METALS AND ALLOYS 














ng 
en 


‘0- 
ze 
he 
If, 


a) 
1g 


on 
Ni 


o! 








Makers of Abrasive Blast 





Wheelabrator Tum- 
blast cleans metal 
parts from a few 
ounces to 300 Ibs. in 
load capacities to 20 
cubic feet. 


Any metal product can be 
cleaned faster, with less 
handling, less power and 
more uniformity with the 
Wheelabrator—the original 
airless abrasive blast that 
produces a smooth, bright, 
satiny finish. A surface finish 
that is more readily plated, 
enameled, galvanized, or 
otherwise processed. 


Castings, forgings, heat 
treated parts, sheets, strips, 


® 


Its a Metal Product 
eres a Way to 


tubes and bars, regardless 
of size or shape, can be bet- 
ter cleaned at savings up- 
wards of 50° over com- 
pressed air blasting and 
other methods. 


525 Wheelabrators have 
scaled down cleaning costs 
in metal working installa- 
tions. They will do the same 
for you. Write for unbiased 
metal cleaning surveys 
made in plants similar to 
your own. 


the American 
FOUNDRY EQUIPMENT CO. 


538 So. Byrkit Street, Mishawaka, Indiana 


ipment for Every Metal Cleanin 


d Cutters and Other Foundry Equipments. 


fr, 1938 


Operation — dustube Dust Collectors, 


This Wheelabrator 
Production Cabinet 
cleans metal brake 
drums at far below 
former cost, providing 
better finish, faster. 


The Wheelabrator 
Tablast cleans flat. 
fragile or intricate 
pieces. Designed to fit 
in any production 


Steel strip is quickly 

given a bright finish, 

involving a minimum 

of handling, in a 

Wheelabrator Produc- 
tion Cabinet. 





OF COST REDUCING 
CLEANING METHODS 


American engineers criginated the airless 
abrasive-blast method of cleaning, Wheela- 
brating, for the meee every metal 
product with the Tumblast, Tablast, Pro- 
duction and Utility Cabinets. Wheelabra- 
tors, like other cost reducing equipments 
eapneted by American engineers, save 
millions annually for industry. 
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Sb. Cleaning including Sand Blasting 


The Bullard-Dunn Process. T. H. Witpur (Bullard Co.) 
Monthly Rev. Am. Electroplaters Soc., Vol. 25, Jan. 1938, pp. 23- 
24. Industrial note. The Bullard-Dunn process removes scale 
from steel by cathodic treatment in an acid bath containing Sn, 
which deposits on the descaled steel, and thus protects it. The 
commercial applications of the process and its advantages over 
other methods of descaling reviewed. AB (8b) 


Quick Cleaning for Rock Drills. Eng. Mining J., Vol. 139, 
Jan. 1938, p. 35. Practical note. A portable tank is illustrated 
in which the drills are cleaned. The tank is half-filled with coal 
oil, covered with the lid, and the air is turned on. After 15 
min. the air is turned off, the drills removed and the tank made 
ready for the next batch of drills. WHB (8b) 


Metal Degreasing with Organic Solvents. Part I, Theory. 
C. J. WARRINGTON (Canadian Ind., Ltd.) Can. Metals Met. Ind., 
Vol. 1, Jan. 1938, pp. 23-25. Review. Advantages of the liquor- 
vapor type solvent degreaser, as compared with solvent dipping, 
alkali washing, tumbling in sawdust, burning off and acid-dipping 
are given, and its general application to different metals discussed. 

FPP (8b) 

Solvent Degreasing. W. W. Davipson. Trans. Electrochem. 
Soc., Vol. 72, 1937, pp. 413-427. Description of the solvent de- 
greasing process for removal of oil and grease from articles before 
finishing given, and the design of equipment and characteristics 
of the solvent discussed. GBH (8b) 


Removing Stains from Brass Coils. A. G. AREND. Metal Ind., 
N. Y., Vol. 35, Feb. 1937, pp. 57-58. Practical. Stains caused 
by annealing in fuel-fired furnaces are removed electrolytically in 
an electrolyte containing 8% caustic soda, to which NaCl is 
added as action progresses. Liberation of Cl attacks the stained 
parts. CBJ (8b) 


The Application of Electroplating Practice to Porcelain 
Enameling. Ezra A. BLouNT (Chambers Corp.) Enamelist, Vol. 
2, Jan. 1938, pp. 14-20. Cleaning methods used in electroplating 
can be applied to porcelain enameling plants. PCR (8b) 


Alkalis in Pickle Room Cleaning. D. J. BENoLIEL (Quaker 
Chem. Prod. Co.) Am. Enameler, Vol. 10, Sept. 1937, pp. 10, 20. 
General resumé of metal cleaning with alkalis. RAW (8b) 
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Sc. Polishing & Grinding 


Luster for Stainless. R. R. Curry (Am. Rolling Mili Co.) 
Am. Machinist, Vol. 81, Oct. 6, 1937, pp. 908-910. Descriptive. 
Cleaning and polishing applied with high-speed grinding wheels. 

Ha (8c) 


Sd. Electroplating 


Observations on the Plating of Non-ferrous metals for Out- 
door Exposure Tests. P. W.C. SrrAusserR. Monthly Rev., Am. 
Electroplaters’ Soc., Oct. 1936, pp. 23-33. Description of methods 
used at the National Bureau of Standards in the determination of 
the protective value of various coatings of Cu, Ni and Cr on fer- 
rous and non-ferrous metals. Solutions and plating cycles are 
given. Cleaners (all electrolytic) are as follows: For iron and 
steel, 4 oz./gal. soda ash, 4 oz./gal. trisodium phosphate, and 
0.01 oz./gal. liquid soap; for brass and Cu, 2 oz./gal. soda ash, 
2 oz./gal. trisodium phosphate, 0.01 oz./gal. liquid soap, and 1 
oz./gal. sodium metasilicate; for zinc base die castings, 6 oz./gal. 
trisodium phosphate. GBH (8d) 


The Use of Metal Rectifiers for Electroplating in England. 
RICHARD M. Wick. Monthly Rev., Am. Electroplaters’ Soc., Aug. 
1936, pp. 7-29. Practical. Construction and operating character- 
istics of metal rectifiers are presented. Rectifiers have the advan- 
tages of being static, of possessing higher efficiency, negligible 
power requirement at no load, and in addition, the possibility 
of the elimination of tank rheostats. The upkeep is negligible as 
compared to a motor-generator set. The most serious disadvan- 
tage, that of voltage drop due to aging, may be overcome by 
supplying extra taps on the transformer. GBH (8d) 


Gold Electroplating. NEWARK BRANCH, A.E.S. Monthly Ret 
Am. Electroplaters’ Soc., Sept. 1937, pp. 659-666. Summary of 
data on preparation and use of Au plating baths. Au is dissolved 
in aqua regia, 6 Tr. oz. of aqua regia being required to dissolv: 
1 oz. of Au. The metal is then precipitated as fulminate and 
dissolved in cyanide. Anodes of Au, Pt, C, stainless steel o 
Ni-Cr alloy may be used. The temperature ranges from roon 
temp. to 200° F. All the constituents may be varied over a wid 
range. GBH (8d) 

Electrodeposition of Tin from Acid Sulphate Solutions. Me/ 
Ind., London, Vol. 51, Aug. 20, 1937, pp. 187-192. Origina 
The relative efficiency of various addition agents for acid sta: 
nous sulphate baths was determined. The hydroxy compoun 
of the aromatic series, used with a colloid, are the most satisfacton 
addition agents. The preferred solution contains 30 g. Sn, 50-10 
g. free H:SO,, 100 g. of cresol sulphonic acid, 2 g. of gelatin ani 
1 g. of B naphthol per liter. RWB (8 


The Effect of Nickel Chloride in Nickel Plating Solution 
M. Waite. Monthly Rev., Am. Electroplaters’ Soc., Mar. 193°, 
pp. 183-192. Descriptive. Increase in chloride content of 
Ni-plating solution or in temperature results in: (a) lowering 
the equilibrium pH and increase in efficiency, and (b) a harder 
deposit which effect, however, is less pronounced at higher ten 
perature. With high concentrations of NiCl:, the deposits are 
frequently dark colored. 5 references. GBH (8d) 


Drag-out. GUSTAF SODERBERG. Monthly Rev., Am. Electro- 
platers’ Soc., Mar. 1937, pp. 156-174. Practical. Various factors 
such as size, temperature, shape, etc., affecting ‘‘drag-out’ and 
solution concentration are discussed, with tables. For minimum 
drag-out, sufficient time should be allowed for draining, light 
racks should be used, slow removal from the solution should be 
practiced and when quick removal is necessary, a draining or 
drag-out tank howd te provided. Equations are developed for 
drag-out. GBH (8d) 


Relation between the Surface Condition of Electrol tc 
Chromium, Its Structure and Mechanical Qualities (Relations entre 
’Etat de Surface du Chrome Electrolytique, sa Structure et ses 
Qualités Mécaniques) MICHEL CYMBOLISTE. Compt. Rend., Vo! 
206, Jan. 24, 1938, pp. 247-249. Low results in torsional tests 
on Cr deposits occur in areas of surface irregularity which, in 
turn, may be attributed to lack of uniform crystal structure and the 
inclusion of non-metallic impurities in the deposit. FHC (8d) 


Spotting Out. STANLEY Town. Monthly Rev., Am. Electro- 
platers’ Soc., June, 1937, pp. 468-470. Practical. Spotting-out 
of plated castings and in crevices in assembled steel parts is dis- 
cussed with methods of minimizing this condition. Baking, non- 
spotting out lacquer, alternate hot and cold rinses and neutralizing 
are some of the remedies suggested. GBH (8d) 


The Commercial and Practical Aspects of Throwing Power 
as a Factor in the Character of Deposits. DoNALD Woop. 
Monthly Rev., Am. Electroplaters’ Soc., Oct. 1936, pp. 7-22. 
Practical. Shop problems arising in the deposition of Ag in re- 
cessed articles and on different metals are discussed and illustrated 
by experimental results in graphical form. GBH (8d) 
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Monthly Rev., Am. Electroplaters’ Soc., Nov. 1936, pp. 19-32. 
Summary of the characteristics and protective value of Cd coat- 


Future of Cadmium Plating. GUSTAF SODERBERG. 


ings. Cd resists boiling trisodium phosphate solution, 40 g./I. 
Comparisons are made between Cd and other metals like Zn and 
Sn. GBH (8d) 
The Manufacture of Rhodium Plating Solutions. L. CINAMON. 
Monthly Rev., Am. Electroplaters’ Soc., Nov. 1937, pp. 838-851. 
A detailed discussion of Rh plating, including the properties of 
the metal, preparation and operation of the plating baths. Both 
phosphate and sulphate type solutions are in use. Rhodium sul- 
phate solutions contain 1 g. Rh and 4-40 g. sulphuric acid per 
|. They are operated at 80° C. for best results, with 4-6 volts 
and about 2 amps/in.2 The phosphate bath contains 2 g Rh 
and 30 g phosphoric acid/l. at room temp. and 7-10 volts with a 
current density of 14 amp./in.* As the temperature is increased, 
higher current densities may be used. A Ni undercoat is usually 
specified. GBH (8d) 
Relative Value of Accelerated Corrosion and Outdoor Ex- 
posure Tests. W. Brum. Monthly Rev., Am. Electroplaters’ 
Soc., May 1936, pp. 8-16. Review. Outdoor exposure tests, 
though valuable, do not give a complete answer. Accelerated 
corrosion tests are of value in determining the relative values of 
similar coatings. An accelerated test, to be satisfactory, should 
be significant, rapid, reproducible and inexpensive. The salt spray 
meets all these requirements. In recent years the need for ac- 
celerated tests has decreased as a result of the development of 
satisfactory porosity tests. GBH (8d) 
Electroplating on Aluminum (Zur Frage der Elektroplattierung 
von Aluminium) R. GUNTER. Oberflachentech., Vol. 14, Oct. 5, 
1937, p. 194. Although Al can be electroplated successfully, it 
is often not advisable to do so. If appearance is of no importance, 
the natural surface should be left, especially as certain Al alloys 
re sufficiently corrosion-resistant; the same holds for objects sub- 
ct to mechanical wear or chemical action because, as the coating 
damaged local elements at that place might accelerate destruc- 
ion of the base metal. Methods of plating with and without 
intermediate layers are discussed. Ha (8d) 
Defects in Cadmium Plating (Fehler beim Uberzichen mit 
Kadmium) Oberflachentech., Vol. 14, Oct. 5, 1937, pp. 193. 
Practical. Common failures are described. Poor adhesion is due 
imperfect pretreatment or too much free cyanide in the bath. 
Careful degreasing is required. Too high carbonate content, 
used by absorption of CO, from air or by disintegration of the 
anides, results in spotty deposits. 
impurities of Cu, Sn, Pb or As in the bath, originating from 
the anodes. Yellow or gray deposits result from lack of cyanide. 
loo small throwing power is due to lack of metal, or cyanide, or 
alkali. Remedies for all cases are briefly described. Ha (8d) 
Process Control and Finishing Costs. H. L. FARBER. 
‘lonthly Rev., Am. Electroplaters’ Soc., Sept. 1936, pp. 5-17. 
The fact that the cost of finishing is a considerable item in the 
final cost of a product is well shown by tabulated cost figures by 
the Westinghouse Co. Cost of the materials used over a period 
of 12 months for Ni and Cr coatings and for various non-metallic 
finishes is listed. Control and test charts are shown, and the vari- 
ous tests are listed. For Ni plating the solution used was: 3.5 
oz./gal. Ni, 4.0 oz./gal. NaCl, 4.0 oz./gal. boric acid; pH 6.2- 
6.4, at 80° F. and 6-10 amps./ft.* Proper racking and preparation 
of the work before finishing are emphasized. GBH (8d) 


American Practice in Electroplating. Grorce B. HoGABoom. 
Monthly Rev., Am. Electroplaters’ Soc., June 1937, pp. 438-449. 
Review. Presented at the First International Electrodeposition 
Conference in London on Mar. 3, 1937. The latest practice in 
the deposition of various metals including Cu, brass, Zn, Sn and 
Ni is reviewed together with specifications and preparation of the 
basis metals. Ball anodes, held in an iron spiral container, are 
replacing other types in alkaline solutions. GBH (8d) 


A Resume of Silver Plating. F.C. Meste. Monthly Rev., 
Am. Electroplaters’ Soc., Oct. 1937, pp. 739-759. Review. Com- 
position and control of Ag plating solutions are discussed and a 
summary of previous work given. The influence of current density 
and temp. on the color and structure of the deposit is covered in 
detail. The control of the distribution of the deposit and methods 
for measuring thickness are included. The solution used was: 
3.25 oz./gal. Ag, 4.84 oz./gal. KCN, and 8.00 oz./gal. KzCOs, 
with solution agitated and brightener used as required. The opti- 
mum current density monenel with rise in temperature. 9 refer- 
ences. GBH (8d) 

The Orientive Effects of the Geometrical and Crystalline 
Structure of the Basis Cathode on the Crystal Structure of 
Electrodeposits. WALTER R. Meyer. Monthly Rev., Am. 
Electroplaters’ Soc., Feb. 1937, pp. 95-110. Experimental. 
Results of a photomicrographic study of the continuation of 
the structure P the basis metal into the structure of the deposit 
an the case of Cu on Cu are given together with a survey of 
the literature on related subject matter. The role of oxides is 
discussed. 26 references. GBH (8d) 
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What Does Future Hold for Cadmium in Electroplating In- 
dustry? Steel, Vol. 101, Nov. 1, 1937, pp. 68-69. Industrial 
note. Use of Cd-base bearing alloys by automotive industry has 
resulted in increased prices and production of Cd, the latter being 
about 4,000,000 Ibs. in 1937. This is the maximum limit, as Cd 
is obtained only as a by-product in refining other metals, and its 
production depends upon demand for these metals. These facts 
led to development of bright Zn electrodeposits having advantages 
of Cd coating. Costs are so far below those of Cd that compe- 
tition appears out of the question. Coating of 10% Cd and 90% 
Zn has been found to resist corrosion in industrial atmospheres 
better than either alone. With the decreasing use of Cd for bear- 
ing alloys, use of this coating may increase to the point where 
the demand will compensate for loss of bearing market. MS (8d) 


Rochelle Salts Copper Bath. E. S. Jeve.it. Monthly Rev., 
Am. Electroplaters’ Soc., Dec. 1937, pp. 921-925. Practical. The 
Rochelle salts solution is considered superior to the regular cyanide 
Cu bath. The solution contains 2-4 oz./gal. of metal, 0.2-1 oz./gal. 
of free cyanide and up to 8 oz./gal. of Rochelle salts. The tem- 
perature is 140°-160° F., 20-60 amps./ft.*, pH 11.8-12.3. Pro- 
cedure developed by Hanson-VanWinkle-Munning Co. for the 
determination of Rochelle salts is given. The anode efficiency is 
about 100%, and the cathode efficiency is 94% maximum. The 
pH must be controlled to keep the anodes clean and corroding. 

GBH (8d) 

The Electrodeposition of Zinc. GrorGE B. HoGABoom. 
Monthly Rev., Am. Electroplaters’ Soc., Nov. 1936, pp. 19-32. 
Practical. In order to produce satisfactory Zn deposits, it is neces- 
sary to prepare the surface metal better than for a purely orna- 
mental deposit, since the life of the article depends on the coat- 
ings. The anodes should be non-sludge forming. Results of 
tests made in various solutions are given to show the effect of 
changes in concentration of the different constituents. High 
NaOH concentration is necessary for good cathode efficiency. The 
type of Zn deposit influences the rate of attack in the drop test 
method for measuring thickness of Zn deposit. Discussion in- 
cluded. GBH (8d) 

The pH of Alkaline Plating Solutions. Grorce B. HoGa- 
BOOM. Monthly Rev., Am. Electroplaters’ Soc., Oct. 1937, pp. 
713-738. Experimental. Results are given of experiments to de- 
termine the effect of pH on the anode and cathode efficiencies in 
various cyanide solutions, including brass, Cu, Cu plus rochelle 
salt, Cd, Zn and Ag. Uniform operating conditions were main- 
tained, and the results are given in graphs. Effect of temperature 
of a brass solution on the Cu:Zn ratio in the deposit was deter- 
mined at different pH’s. From the ratio, the cathode efficiencies 
were calculated. The results indicate that careful control of pH 
is necessary for good plating with cyanide solutions. GBH (8d) 


Zinc Plating. O. SizELtove. Monthly Rev., Am. Electro- 
platers’ Soc., May 1936, pp. 17-23. Review of various plating 
baths used for regular and for bright Zn deposits, including addi- 
tion of Hg formula for acid Zn bath: 50 oz. zinc sulphate, 2 oz. 
aluminum sulphate, 2 oz. ammonium chloride, 2 oz. sodium ace- 
tate, 1 oz. corn syrup, and 1 gal. water; operates at pH of 4-4.5 
and current density of 15-25 amp./ft. Formula for cyanide Zn: 
8 oz. zinc cyanide, 5 oz. sodium cyanide, 10 oz. caustic soda, and 
1 gal. water. If pure Zn anodes are used, 4 oz./gal. of mercuric 
cyanide should be added. The solution is operated at 75°-80° F. 
and 10-20 amp./ft.” Operating conditions for some proprietary 
bright Zn solutions are given. GBH (8d) 

Measuring Thickness of Nickel Coatings. Discussion of Drop 
Test. M. Bartay. Metal Ind., London, Vol. 51, Oct. 29, 1937, 
pp. 435-439. Review plus original research from Rev. Mét., (see 
Metals and Alloys, Vol. 9, Jan. 1938, p. MA 34L/3). RWB (8d) 





Sf. Non-Metallic Coatings 


Electrolytic Dip-coloring by Molybdenum-sesquioxide (Elek- 


trolytische Tauchfarbungen durch Molybdansesqioxyd) H. 
KRAUSE. Oberflachentech., Vol. 15, Jan. 18, 1938, pp. 11-12. 
Descriptive. Coloring by electrolysis in Mo-sesquioxide is useful 


when other methods introduce other, undesirable modifications in 
the metal. The bath contains 10 g. ammonium molybdate and 
10-20 g. ammonium nitrate per |., and is operated at about 2 v. 
and 0.2-0.4 amp./dm.’ current density. Iridescent colors starting 
with yellow, then gold, green, red, blue, brown, and ending with 
black are usually produced. Patents covering application with Fe, 
Zn, Al, Sn,Cd and Pb are reviewed. Ha (8f) 


The Electrodeposition and Properties of Black Lead Peroxide 
Coatings. S. G. CrarKe. J. Electrodepositors’ Tech. Soc., Vol. 
12, 1937, pp. 26-32. Black Pb peroxide films were produced on 
Fe or Cu anodically in a solution of 120°g. caustic soda and 40 g. 
yellow litharge in 1 1. water, at 40°-50° C., up to 3 amp./ft.’ 
The cathodes were kept in porous pots to prevent deposition and 
loss of Pb. GBH (sf) 
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Determination of Fineness of Bronze Powder (Ueber die 
Feinheitsanalyse von Bronzepulvern) A. D. HorLUCK. Angew. 
Chem., Vol. 50, Oct. 16, 1937, pp. 812-813. A method is 
described by which the fineness of a metallic powder is determined 


by a suspension of the powder in cyclohexanol. Ha (9) 
9a. Inspection & Defects, 
including X-Ray Inspection 
GC. £8: B28 2 Ba ty Sees ee: wees oe 


Examination of Materials with X-ray (Materialundersdkelse 
ved Réntgen) Roi_r Brinck. Tek. Ukeblad, Vol. 84, Dec. 23, 
1937, pp. 591-93. General discussion of theory and methods. 
Reviews briefly a new German portable X-ray apparatus for exam- 
ining pieces up to 4 in. thick. Can be used on 110-360 volt 
circuits, and operates at 50,000 to 200,000 volts. The apparatus 
weighs about 800 lb., and is easily dismantled and assembled. The 
heaviest part weighs about 200 lb. Two men can easily handle 
the apparatus, which is so compact that it can be taken through 
the manhole of an ordinary boiler. BHS (9a) 

The X-ray Picture as an Aid to Saving Material and to Im- 
provement of Quality in Welding Technique (Das Réntgenbild 
im Dienste der Werkstoffersparnis und Giitesteigerung in der 
Schweisstechnik) K. SANDSTEDE. Wdrme, Vol. 60, Nov. 6, 1937, 
pp. 737-741. Presents some 18 characteristic.X-ray pictures, and 
critically discusses which welding defects may be correctly diag- 


nosed by the use of X-rays. EF (9a) 
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9b. Physical & Mechanical Testing 


W. A. TUCKER, SECTION EDITOSE 

Standard Hardness Testing by the Pre-loading Method (Ein- 
heitliche Hartepriifung durch Vorlastverfahren) P. E. WRETBLAD. 
Tech. Zentralbl. prakt. Metallbearbeit., Vol. 47, May 1937, pp. 
409-410. Polemics against a previous paper by Kuntze (See 
Metal and Alloys, Vol. 8, Sept. 1937, p. MA 564 L/9) denies 
that hardness numbers become independent of load if the load is 
referred to the unit area in the hardness testing method, using 
preloads (Rockwell) as suggested by Kuntze. The Brinell test 
cannot be replaced as the ‘standard method’’ by any method 


applying preloads. EF (9b) 


The Effects of Variation in Diamond Indenters Used in the 
Vickers Hardness Testing Machine. F. B. FULLER (U. S. Army 
Air Corps) Trans. Am. Soc. Metals, Vol. 25, Dec. 1937, pp. 1198- 
1206. A study of the use of the diamond indenter Vickers hard- 
ness test shows that discrepancies in hardness data may be expected 
even for properly operated and calibrated Vickers machines, unless 
careful control of the accuracy and workmanship on the diamond 


indenters is observed. WL C (9b) 


Recent Investigations in Plastic Torsion. C. W. McGrEGo 
&. J. A. HRONES (Mass. Inst. Tech.) J. Applied Mechanics, Vol. 4 
Dec. 1937, pp. A163-A169. Tension, shear and torsion test 
curves on cast Fe and annealed steels were made and relation 
between them investigated. Some new types of test specime: 
were developed in which the initial yielding could be clearl; 
determined by the Fry etching method. 13 references. Ha (9b 
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ALVES and fittings used in modern power stations 

and oil refineries must be exhaustively studied and 

inspected meticulously for ability to withstand pres- 
sure and temperature. A versatile tensile machine is 
indispensable for the many special determinations of 
important mechanical properties of the metals entering 
in valve and fitting construction for such applications. 


The latest type of Southwark-Tate-Emery 200,000 Ib. 
Tensile Machine is in use at Crane Company's new 
Materials Research Laboratory. The Southwark-Templin 
Stress Strain Recorder furnishes precise determinations of 
the elastic properties of metals for the entire range of serv- 
ice temperatures. [hrough the Automatic Tate-Emery Load 
Maintainer, extensive and time-consuming creep’ investi- 
gations are being augmented, by “’time-to-fracture”’ tests, 
in eHorts to more quickly verify creep-resisting qualities. 
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To determine the mechanical properties of the products 
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perience in the building of precision testing ma- 
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of giving close attention to reports and suggestions 
from the field has enabled us to bring the Olsen 
pendulum unit to a high state of perfection. 


Working parts are few and accessible. Inertia 
and lag are inherently low in this type of weighing 
system. Friction is reduced to a minimum by care- 
ful design and workmanship. There are no springs. 
We build these units complete in our own plant, 
without the divided responsibility resulting from 
the use of assemblies purchased outside. 
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Impact Testing from a Physical Standpoint. R. V. SouTn- 
WELL. Iron & Coal Trades Rev., Vol. 135, Nov. 5, 1937, 
pp. 737-739. Impact testing as a means of ascertaining the essen- 
tial character of a metal, especially steel, is discussed on the basis 
of results made with a “ballistic’’ machine at Oxford. Results are 
compared with the Izod test. The impact test should show the 
spread of a natural crack, and thus the resistance to fracture, as 
contrasted to plastic distortion. Effect of shape of specimen on 
results, and factors governing discrepancies found in different 


methods of testing, are pointed out. Ha (9b) 
9c. Fatigue Testing 
H. F. MOORE, SECTION EDITOR 


The abstracts appearing under this heading are prepared in co- 
operation with the A.S.T.M. Research Committee on Fatigue of 
Metals. The purpose of this cooperation is to make readily 
available complete references to the literature of this subject. The 
Committee does not necessarily subscribe to the statements of either 
the author or the abstractor. 

Corrosion-fatigue Strength (Die Korrosionsdauerfestigkeit) 
A. THumM & H. Ocus. Korrosion u. Metallschutz, Vol. 13, 
Oct./Nov. 1937, pp. 380-383. Corrosion-fatigue occurs if a struc- 
tural part is subject simultaneously to alternating mechanical 
stresses, as well as to corroding action. Corrosion can reduce the 
fatigue strength more drastically than can increases of stress, be- 
cause protective films, which otherwise would be formed on the 
surface, lose their protective action because of the constant vibra- 
tion. Heat treatment and composition have little influence on cor- 
rosion fatigue strength, although increasing Cr content increases it 
slightly. The endurance limit (50 X 10° cycles) of almost all! 
stainless steels under tap-water corrosion is about 30,000 
40,000 Ibs./in.*, under seawater it is reduced to 11,000-17,001 
Ibs./in.” Cast Cr-steel with 12-15% Cr has a somewhat lowe: 
fatigue resistance; higher values for seawater corrosion ar 
found only in Cu-Ni and Cr-Ni non-ferrous alloys. Protectiv: 
paints can sometimes be used successfully, and surface hardenin; 
gave good results. Corrosion-fatigue resistance can be material]: 
improved by producing interior stresses in the piece, e.g. by suit 
able cold-working, pressing or rolling. This method is considere 
as offering particularly good possibilities. The production of suc 
stresses is discussed in detail. Ha (9c) 

Deterioration of Steel under Service Stresses. R. A. Mac 
GreGor (Govt. of India Metallurgical Inspectorate) Trans. Mini» 
Geol. & Met. Inst. India, Vol. 33, Dec. 1937, pp. 207-219. Prac 
tical review. Practical research into the strength of steels und 
different conditions of loading is only about 16 yrs. old, and or 
of its first results was to explode the old idea that, given enous 
time, failure would certainly occur at any stress, however sma 
We now know that all steel has a definite “fatigue limit,” and 
able to withstand an indefinitely large number of stress reversa 
up to a well-defined stress maximum. This maximum is usua! 
about half the tensile strength when the stresses are applied in 
rotary bending, and the test piece is cylindrical and highly polishe 
If the fixed stress is exceeded by even a small amount, failure 
will ultimately occur after a certain number of cycles. Certain 
conditions result in a profound deteriorating effect on the fatigue 
resistance of steels, and thus cause unexpected failures in service. 
Chief of these are surface irregularities such as flaws, scratches, 
notches, key-ways, pits, machining marks, etc., from which cracks 
develop. Surface decarburization, due to heat treatment, is an- 
other very important factor. In unmachined rolled or forged 
steels, surface irregularities of shape are present, in addition to 
surface decarburization. The effect of these surface irregularities 
is to produce severe local concentrations of stress, which may 
amount to from 2 to 5 times the surrounding stress. In conse- 
quence of these stress-raising effects, fatigue cracks are particularly 
prone to start from surface blemishes. Different materials vary 
greatly in their degree of sensitivity towards unavoidable surface 
blemishes caused by tiny flaws, inevitable tool marks, or abrupt 
changes in section. Corrosion-fatigue cracking is discussed. Under 
combined corroding influence and repeated stress no “fatigue limit’ 
may be determinable. The condition of the ‘‘skin’’ of the part 
being examined is also important. Not only the rolled skin, but 
the skin due to heat treatment, reduces the fatigue strength to a 
third or a quarter of the expected figure. The obvious remedy is 
to avoid, as far as possible, surface irregularities in manutacture, 
and reduce decarburization to a minimum. Complete surface grind- 
ing before treatment, performing all heating operations in reducing 
temperatures, and polishing after the final heat treatment ensure 
high fatigue resistance. The effect of the unmachined surface on 
the fatigue strength of forgings is not matked for mild steel, but 
is important for steels that are heat treated to give high tensile 
strength. When machining or polishing is not practicable, the 
advantages of using high tensile alloy steels in preference to lower 
tensile mild steel, or medium C steel, are much less than would 
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be expected from the relative differerices in tensile strength. A 
large number of practical examples are given from the author's 
personal experience. [Although the paper is a valuable contri- 
bution to our general knowledge of this subject, it does not allude 
to another important property of metals, closely related to fatigue 
strength and particularly to notch sensitivity,—and that is damping 
‘apacity. A.P.S.] APS (9c) 


Testing of Bearing Metals and Bearings under Dynamic 
Stresses (Priifung von Lagermetallen und Lagern bei dyna- 
mischer Beanspruchung) A. THUM & R. STROHAUER. Z. Ver. 
deut. Ing., Vol. 81, Oct. 23, 1937, pp. 1245-1248. Descriptive. 
A testing machine is described that measures the fatigue strength 
under conditions similar to those in actual service, and determines 
the cause of failures in bearings apparently correctly designed and 
built. The testing temperature has considerable influence on the 
results. The bearings should operate under as low a temperature 
as possible and it is most important that the size and thickness of 
the bushing be correct; thin bushing reduces danger of cracking. 

Ha (9c) 

Calculation of the Fatigue Limit of Welded Parts (Berechnung 
der geschweissten Maschinenteile auf Dauerhaltbarkeit) RicHARD 
HANCHEN. Electroschweissung, Vol. 8, Nov.-Dec. 1937, pp. 201- 
207, 226-233. In spite of its imperfections, the method of calcu- 
lation at present in use is by no means unsuitable. It should not 
be based on the assumption of constant average stress, but on a 
constant ratio of maximum to average stresses. HR (9c) 


Se. Spectrography 


G. KR. HARRISON, SECTION EDITOR 


Use of Spectroscope for Rapid Control of Steel (Nagra erfar- 
enheter om spektroskopets anvandbarhet fér snabbkontroll vid 
jarnverk) H. KyERRMAN, G. PHRAGMEN & R. RINMAN. Jern- 
kontorets Ann., Vol. 121, Dec. 1937, pp. 703-710. Description of 
“Spekker Steeloscope” made by Hilger. In routine work, a trained 
observer can make 150 analyses/hr. Two alloys can be dis- 
tinguished with certainty when the ratio of the elements sought is 
1:2. The sensitivity for Ni is low. HCD (9e) 
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The Primary Structure of Cast Iron and Its Relation to the 
Action of Foreign Particles as Crystal Nuclei (Die Gefiigeaus- 
bildung in Gusseisen und ihre Beziehung zu keimerregenden 
Fremdkérpern in der Schmelze) E. DigpscHLAG. Giesserei, Vol. 
24, Aug. 27, 1937, pp. 437-441. Efforts to control the structure 
of cast Fe, and particularly graphite formation, are reviewed. The 
importance of knowing or tracing the history of the pig iron is 
emphasized. Foreign particles by their presence act as nuclei in 
initiating crystal formation. The relation between rate of crystal 
growth, diffusion in the melt and cooling velocity of the melt are 
explained in their effect on crystal-size; the rdle of surface tension 
phenomena is discussed. 6 references. Ha (10) 


Supplemental Research on the Cu-Sn Diagram. M. HAMA- 
suMI & Y. ODAMURA. Nippon Kinzoku Gakukai-Si, Vol. 1, 
Aug. 1937, pp. 165-167. In Japanese. Original research. Using 
an unusually sensitive thermocouple, differential thermal analyses 
were carried out for alloys containing 24.5-35% Sn. A thermal 
change in 4 alloys, containing 25, 25.01, 27 and 28% Sn, in the 
so-called y field, was observed. Therefore, the 8 + y field drops 
downward and to the left from the peritectic temperature at 
738° C. to the non-variant transformation at 570° C., and hence 
the change at 570° C. should be a eutectoid transformation of the 
kind 8 == a + Y as proposed by some investigators. KT (10) 


Crystalline Manganese Sulphide in Chilled Iron. OWEN W. 
Exxis (Ontario Res. Foundation) Metal and Alloys, Vol. 8, Aug. 
1937, pp. 221-225. Describes hexagonal crystals of MnS found 
in chilled Fe. WLC (10) 
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The Influence of the Elements Aluminum, Titanium, Vana- 
dium, Copper, Zinc, Tin and Antimony on the Polymorphous 
Transformation of Cobalt (Der Einfluss der Elemente Alu- 
minium, Titan, Vanadium, Kupfer, Zink, Zinn and Antimon 
auf die polymorphe Umwandlung des Kobalts) W. KOsTER & E. 
WAGNER (Kaiser-Wilhelm Inst. Metallf.) Z. Metallkunde, Vol. 
29, July 1937, pp. 230-32. Experimental. The effect of alloy- 
ing elements upon the €-Y transformation in Co was determined 
by magnetic measurements. The V additions were made with a 
ferro-V alloy containing 80% V. The A,r curve was lowered by 
all elements listed. Considerable hysteresis occurred so that Ae 
was raised by V, Zn, and Sb, and was appreciably higher than A; 
for Al, Ti, Cu and Sn. GD (10) 

Application of the Hahn Emanation Method to Metallurgical 
Problems (Anwendung der Hahn’schen Emaniermethoden auf 
metallkundliche Fragen) W. SEITH & F. KUPFERLE (Kaiser-Wéil- 
helm Inst. Metallf.) Z. Metallkunde, Vol. 29, July 1937, pp. 218- 
22. Experimental. Curves for the radioactivity of Th-X were 
made during the recrystallization of cold rolled Ag, ordering of 
the AuCu lattice, a-y tranformation in an Fe-22% Ni alloy, 
heating of Ag powder, and reaction between Sb and Cu powders. 
The diffusion coefficient of emanation in Pb was determined be- 
tween 25° and 400° C. The results were often complex, but 
the method is useful in studying any process involving an order- 
ing of the lattice and consequent decrease in atomic mobility, and 
for powder reactions in which the amount of surface changes. 

GD (10) 

Diffusion of Hydrogen through Metals, Innovations in Instru- 
ments. |. Applied Phys., Vol. 8, July, 1937, p. 486. Note on 
the application by F. J. Norton (Gen. Elec. Co.) of the standard 
all-metal vacuum tube to studying the rate at which H diffuses 
through metal at ordinary temperatures. Extremely great sensi- 
tivity and applicability to various metals are indicated. HFK (10) 

X-ray Studies on Electrodeposited Chromium and Gold. Sup- 
HENDU Basu & M. HussaIN (Science College Patna) Indian ]. 
Phys., Vol. 11, July 1937, pp. 219-230. Original research. Elec- 
trodeposited Cr and Au were studied by the X-ray powder method, 
and some correlation between current density and selective crystal! 
orientation, and between hardness of the deposit and breadth of 
X-ray diffraction lines was observed. White lines are found in 
photographs of Cr. Their appearance as absorption instead of 
emission lines is ascribed to “photographic reversal.” Electrolytic 
Au deposited at different temperatures yields diffraction lines 
interspersed with spots. Lowering the bath temperature diminishes 
the grain size. Intensity measurements have been made for lines 
of planes 111, 200, 220, 311 and 222 for Au at different tempera- 
tures and grain-size was calculated for Cr and Au at different cur- 
rent densities. EF (10) 

Trilinear Coordinates. Howarp AIKEN (Harvard Univ.) J. 
Applied Phys., Vol. 8, July 1937, pp. 470-472. Explanation of the 
mathematical basis of trilinear coordinates showing how such sys- 
tems may be designed for various three-variable problems, such as 
depiction of ternary alloy systems,B-H- charts, etc. HFK (10) 

An X-ray Study of the Chromium-aluminium Equilibrium 
Diagram. A. J. BrapteEy (The Univ., Manchester) & S. S. Lu 
(Natl. Tsing Hua Univ., Peiping) J. Inst. Metals, Vol. 60, No. 
1, 1937, pp. 319-337. See Metals and Alloys, Vol. 8, Dec. 1937, 
p. MA 762R/1. (10) 

Effect of Reversed Deformation on Recrystallization. PAUL 
A. Beck (Michigan College Mining & Tech.) Trans. Am. Inst. 
Mining Met. Engrs., Vol. 124, 1937, pp. 351-366. With dis- 
cussion. See Metals and Alloys, Vol. 8, Dec. 1937, p. MA 
758R/8. 

Structure of Metals. ALEX MijtiER. Nature, Vol. 140, Dec. 
11, 1937, p. 1011. Original research. The diffraction lines from 
Ni and Au powder are studied in a back reflection camera having 
about 30 cm. between specimen and film. The lines from an- 
nealed filings are composed of sharp spots spread over a band 3 
to 5 mm. wide. Individual grains differ by about 0.1% in their 
lattice constants independent of the purity, and this difference is 
found even in 99.5% Ni and 99.999% Au. [The author has not 
shown in the paper that the whole effect may not be due merely 
to the divergence of the beam through his pinholes—C. S. B.] 
CSB (10) 
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1. Incident Illumination, brightfield, darkfield or polarized. 


2. Instant Change from one mode of illumination to 
another. 


3. Incandescent and Arc Lamp to alternate between illum- 
ination for visual observation and photomicrography. 


4.Low Power Macro Photography with reflex-free 
illuminator. 


5. Facilities for Observation in Transmitted Light, under 
all magnifications, surface examinations with the 
Greenough Microscopes, etc. 
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The Velocity of Expansion Due to Martensite Formation on 
Quenching Special Tool Steels. A. HATTA. Nippon Kinzoku 
Gakukai-Si, Vol. 1, Aug. 1937, pp. 168-176. In Japanese. 
Original research. The changes during quenching of 14 com- 
mercial tool steels, 7.e., 4 C steels, 3 low Cr-high C steels, 3 high 
Cr-high C steels, 2 low W-high C steels, 1 W-Cr steel and 1 
high speed steel, were studied by means of expansion-time curves 
obtained with a self-recording apparatus. The hardness of speci- 
mens quenched was also measured. The quenching temperature 
varied from 780° to 1300° C., the quenching medium being oil or 
water. The amount of expansion, the velocity of expansion due to 
martensitization and the hardness show generally the same tendency. 
The temperature at which martensite formation begins generally 
falls, as the quenching temperature rises. KT (10) 





The Transformation in the Beta Brasses. C. SyKEs & H. 
WILKINSON. J. Inst. Metals, Vol. 61, 1937, Advance Copy No. 
781, 18 pp. Original research. The energy released during the 


8-8’ transformation in brass was determined as a function of tem- 
perature and composition. Results are compared with those pre- 
dicted by theoretical work of Bragg and Williams and of Bethe. 
Comparison of the results with those for the alloy CusAu shows 
that in both cases an excess specific heat exists above the critical 
temperature, so that this feature of the order-disorder transforma- 
tion may be considered as established. The Bethe theory gives the 
better agreement regarding total energy and entropy change. 

JLG (10) 


Preparation and Properties of Titanium Monoxide (Herstel- 
lung und Eigenschaften von Titanmonoxyd) W. DAWIHL & K. 
SCHROTER (Berlin-Osram Konz.) Z. anorg. allgem. Chem., Vol. 
233, July 2, 1937, pp. 178-183. Original research showing that 
TiO is a definite, stable compound which may be obtained by the 
action of Ti metal upon Ti,O; in vacuum at 1700° C. Its lattice 
structure is face-centered cubic (a = 4.154), its melting point 
1750° C. and its specific resistance 2.49 X 10°ohm/cm.* Contrary 
to expectation it is not superconductive. Its hardness measured by 
abrasion tests with carborundum powder was found to be between 
that of glass and W carbide. HFK (10) 


Artificial Slip Formation in Crystals. A. W. STEPANOW. 
Nature, Vol. 140, July 10, 1937, p. 64. Photographs with crossed 
Nicol prisms reveal slip lines in rock salt, propagating into 
crystal from surface scratches. CSB (10) 
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Relations between the Fine Structure of Crystal Surfaces and 
the Structure of Reaction Films Formed upon Them (CuO 
upon Cu) (Zusammenhange zwischen dem Feinbau von Kristall- 
flachen und der Struktur der auf ihnen entstehenden Reaktions- 
schichten) P. A. THIESSEN & H. ScHiiTza. Z. anorg. allgem. 
Chem., Vol. 233, June 11, 1937, pp. 35-40. Original research. 
Single crystals of Cu were prepared and faces parallel to the 100, 
110, and 111 directions were cut as closely as possible. These 
were oxidized in air at 325° C. and 150 mm. Hg. to form oxide 
films of thicknesses: 90” (110), 250 mw (111), and 360 4 
(100). The surfaces were then studied by both X-ray and elec- 
tron diffraction. The resulting structures were oriented on the 
111 and 110 faces of Cu in the sense of the underlying structure, 
but the 111 plane of CuzO formed on the 100 face of Cu. The 
results are thus in partial agreement with those of Mehl, McCand 
less, and Rhines (Nature, Vol. 134, 1934, p. 1009). See Metals and 
Alloys, Vol. 7, p. MA 542L/3 and also Metals Tech., Vol. 4, Feb. 
1937, Tech. Pub. No. 780. HFK (10) 


Note on the Indexing of Powder Photographs. Lupo K. 
FREVEL (Dow Chemical Co.) J]. Applied Phys., Vol. 8, Aug. 1937, 
pp. 553-557. Original research. X-ray powder diffraction photo- 
graphs may be indexed more readily if 2 successive exposures at 2 
temperatures differing by 150° or more are taken on the same film. 
The author shows that since the temperature shift of any par- 
ticular h k | reflection obeys the relation —cot On: dOm: = 
da/a — a, dT, where a, is the linear coefficient of expansion it is 
possible to establish certain relations between the temperature shifts 
and the structures of crystals. These criteria allow direct index- 
ing of cubic, tetragonal, hexagonal and orthorhombic crystals. Two 
special cases of the monoclinic system may also be treated. A 
practical example of the use of this method in indexing an actual 
set of data is included. HFK (10) 


Method of Controlling the Structure of Alloys and Objects 
Made of Them (Methode zur Regelung des Korngefiiges bei Leg- 
ierungen und daraus hergestellten Gegenstinden) H. HUG. 
Aluminium, Vol. 19, Oct. 1937, pp. 648-649. A process (Am. 
patent No. 2,067,076) is described by which structural properties 
can be influenced during machining of the piece by cold working 
the surface between turning or chipping voll heat treatment. The 
purpose is to prevent grain-coarsening during heating. Photo- 
micrographs show the effectiveness of the process. Ha (10) 
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Notes on the Electrographic Effect. ELIZABETH SCHICKELE & “osts down O th | vel f mo erate bud ets and 
Percy H. Carr (Iowa State College) J. Applied Phys., Vol. 8, si ; . : d = 


Aug. 1937, pp. 558-560. Original research. Metal surfaces which permits its use in branch plants, etc., where the cost 
have been exposed to cathode rays in air exhibit certain peculiar 4 of large research equip- 
properties and in this work it was found possible to ‘‘develop’’ the 6 q “ 
latent image of a stencil shield on a metal surface so treated. ment would be proht I 
Experiments were made on sheets of Ag, Cu, Sn, Zn, Pb, brass, tive. 
ind an ingot of Bi using rays from a 100,000 v. cathode ray tube. Wr; fads ‘ 
\s developers vapors of Hg, S, I, Br, Cl, HCl, HNOs, H:SO,, NHs ‘rite for complete Cata- 
SO2, and HS were tried. Images of excellent contrast were pro- log of B & L Instruments 
duced by most of these and experiments indicated that water vapor f St Sates Ti a 
was helpful and possibly essential. Some organic developers were Or examining and ana- 
tried but were found worthless (except acetic acid). The latent 7 lysing metals. Address 
Bausch & Lomb Optical 
Co., 634 St. Paul Street, 
Rochester, N. Y. 





co - a 


image could not be developed directly by electroplating, except on 
C. A specimen of Cu developed in anthraquinone and electro- 
plated received a thin plating on the exposed areas but attempts 
with other materials failed. Images of low relief could be pro- 
duced with Cd vapor as a developer, but the process is irregular. 
HFK (10) 


Transformations in Crystals with Lattice Distortions (Umwand- 
lungen in Kristallen mit Gitterstérungen) G. TAMMAN. Z. anorg. 8 
allgem. Chem., Vol. 233, Aug. 1, 1937, pp. 286-294. Review 
on the subject of transformations (principally irreversible) oc- 
curring in crystals having lattice distortion. The best known case, 
that of the recovery upon annealing of various normal physical 
properties of a metal, is discussed. The complexity of the phe- —— 
nomena leads to the view that changes of the atomic force fields 
are primarily determining rather than crystal type, etc. This type 
of phenomenon is not restricted to cold-worked metals but occurs 
generally in substances the crystals of which have been formed 9 
at temperatures far below the melting point. The lattice distor- 
tions in these crystals are irreversibly removed by annealing just 
as in the case of a cold-worked metal. HFK (10) 


The Sulphides of Iridium. Contributions to the Systematic 
Affinity Theory, No. 74 (Ueber die Sulfide des Iridiums, 
Beitrage zur systematischen Verwandschaftslehre, 74) W. BiLTz, 


J. Laan, P. Enrtich & K. MetseL. Z. anorg. allgem. Chem., 
Vol. 233, Aug. 1, 1937, pp. 257-282. Extensive experimental in- 18 
vestigations on the system Ir-S. Preparation techniques, vapor : 


tension analyses, and X-ray diffraction studies showed the presence 








of three compounds—the pseudopyrite, IrsSs, the disulfide, IrS2, ee pase a coon 9 ghar fa p> cag 
and the sesquisulfide, IreSs. HFK ( 10) INSURE STANDARDIZED oouctioO ON LENSES AND 641 FRAMES... 
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Effect of Titanium on Some Cast Ferrous and Non-ferrous 


Metals. JosEPH A. DuMA (Norfolk Navy Yard) Trans. Amer. 
Soc. Metals, Vol. 25, Sept. 1937, pp. 788-825. Physical proper- 
ties of certain cast metals were studied for the effect of Ti as an 
alloy addition to low and medium C steel, Ni-Cr steel, Cu steel, 
18-8 and 2 Cu-Ni alloys (straight and inverted Monel composi- 
tions). Effects upon microstructure, weldability, corrodibility, ma- 
chinability and age-hardenability are also discussed. In low and 
medium C steel, Ti under 0.20% increases tensile strength, yield 
point and hardness with only slight loss of ductility and notch- 
impact resistance. 0.20-0.60% Ti steels are brittle statically and 
dynamically. With higher amounts of Ti, they are ductile stat- 
ically, but very brittle when notched. Such steels (high Ti) con- 
sist of insoluble Ti-carbide in ferrite. Effects in cast Ni-Cr steel 
(SAE 3130 composition) are similar to those in C steel. Ti in Cu 
steel decreases greatly the static and dynamic ductility, and tends 
to decrease the solubility of Cu. In cast 18-8, Ti increases strength 
and hardness continuously up to 3.50%, but decreases static and 
dynamic ductility gradually up to 0.60% and more rapidly up to 
1.00%; at 3.50% ductility vanishes. Ti promotes the formation 
of magnetic a-5 ferrite, and inhibits susceptibility to intergranular 


corrosion. Machining and welding properties of 18-8 are greatly 
improved. In the Monel type alloys, resistance to salt atmosphere 
is not reduced, and machinability and tensile properties are 
improved. 19 references. WLC (11) 


Magnetic Interaction and Resultant Anisotropy in Unstrained 
Ferromagnetic Crystals. L. W. MCKEEHAN (Yale U.) Phys. 
Rev., Vol. 52, July 1, 1937, pp. 18-30. Mathematical discussion. 
The mutual potential energy of 2 equal and parallel magnets is 
derived for several especially symmetrical distributions of magnetic 
moment in each. Magnets previously considered as representing 
the atoms in a ferromagnetic crystal are special cases of one of the 
general cases treated. The distributions of magnetic moment dealt 
with permit a closer correspondence between the model magnet in 
Fe, Co, and Ni, and the probable distribution in these atoms of 
the electrons responsible for ferromagnetism. The effects of mag- 
netostrictive strain, omitted from consideration, may explain some 
discrepancies in the sign or magnitude of the sextupole terms. In 
hexagonal Co, it must be assumed that the molecular field itself is 
anisotropic. WAT (11) 


Properties of the Surface Magnetization in Ferromagnetic 
Crystals. W.C. ELtmMore (Mass. Inst. of Tech.) Phys. Rev., Vol. 
51, June 1, 1937, pp. 982-988. Original research. The magnetic 
powder patterns found on polished Fe crystals (which may contain 
a slight percentage of Si) have been studied more carefully by 
using a macroscopic model and by investigating the forces on the 
powder particles. Reasons are given for preferring 1 of 2 simple 
models to explain the patterns; some interesting implications of 
the proposed model are then considered. Experiments are described 
which indicate that the structures under discussion originate dur- 
ing the polishing operation, and that other than magnetic causes 
must be responsible for the remarkable regularity of the patterns. 

WAT (11) 

A Study of the Cutting Process by Short Tests on Samples 
of Pure Metals (Beitrag zur Kenntnis des Verschleissvorganges 
beim Kurzversuch am Beispiel der reinen Metalle) W. ToNn 
(Dortmund) Z. Metallkunde, Vol. 29, June 1937, pp. 196-8. 
Original research. It was shown that an irregular relationship 
existed between the cuttability of a pure metal and its Brinell 
hardness, and that the irregularities change with different methods 
of measurement. However, by calibrating different grades of emery 
paper against a standard specimen of celluloid, a linear relation of 
cuttability to hardness was obtained for pure metals and solid 
solutions. This could not be applied to heterogeneous alloys. 

GD (11) 

Optical Properties of Glowing Metals (Optische Eigenschaften 
glithender Metalle) Fr. SCHUBERT. Amn. Physik, Vol. 29, July 
1937, pp. 473-496. Original research. The relations between the 
degree of polarization of the rays emitted laterally by a glowing 
metal and the reflected radiation and optical constants were investi- 
gated. The degree of polarization is changed through structural 
modifications at such high temperatures; the grain areas emit par- 
tially polarized light, the grain boundaries unpolarized light. The 
changes of the refractive and absorption indices with temperature 
were determined for Pt, Cu and Ni. 10 references. Ha (11) 
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Influence of a Longitudinal Magnetic Field on the Thermo- 
electric Force of Ni and Several Iron-nickel Alloys Submitted to 
Tension (Influence d’un Champ Magnétique Longitudinal sur le 
Pouvoir Thermoélectrique du Nickel et de Divers Ferronickels 
Soumis 4 une Traction) GEORGES SIMON & JEAN BOUCHARD. 
Compt. Rend., Vol. 105, Dec. 6, 1937, pp. 1141-1143. Original 
research. Ni of 99.5% purity and Fe-Ni alloys with 79, 72, 58, 
47, 39 and 36% Ni, in wire form, were heated 5 hrs. at 900° C., 
cooled slowly over a period of 12 hrs. and the thermal e.m/f. 
measured against Cu (1) in a longitudinal magnetic field from 0 
to 800 gauss and (2) under a mechanical stress of 0 to 20,000 


lbs./in.? The results compare favorably with those obtained by 
others on studies of magneto-striction of these alloys. FHC (11) 
lia. Non-Ferrous 

A. J. PHILLIPS, SECTION EDITOR 


The Physical and Mechanical Properties of Nickel-brasses. 
Maurice Cook (I.C.I. Metals, Ltd.) J. Inst. Metals, Vol. 62, 
1937, Advance Copy No. 792, 11 pp. Useful data compilation. 
Tensile tests, hardness tests, and observations on the microstructure 
were made on a range of Ni brasses containing 25-60% Cu, 
5-30% Ni, and 30-55% Zn, in the form of chill castings and hot- 
forged bars prepared from chill castings. More extended observa- 
tions, including determination of machinability and hot-stamping 
properties, were made on 3 alloys in the form of extruded rod. 
These alloys contained 45% Cu, and Ni contents of 10, 12.5, and 
15%. Extended tests were also made on the 10% Cu alloy with 
and without the use of Cu-Mn as a deoxidizer, and with the addi- 
tions of Pb, P, and Si. The differences in properties of the alloys 
with varying Ni were not very marked, but the alloy with 10% 
Ni had the best machinability. The 10% Ni alloy gave satisfac- 
tory results in the hot-stamping test over the range of 600-850° C., 
while the other alloys compared very unfavorably with it in this 
respect. Addition of Pb to the 10% Cu alloy improved machin- 
ability, but adversely affected its hot-stamping properties, and 
tended to reduce tensile strength and elongation. JLG (ila) 


Effect of Chromium on the Grain Growth of Brass. B. W. 
GonSER & C. M. HEATH (Battelle Memorial Inst.) Metals Tech., 
Vol. 4, Dec. 1937, T. P. 864, 8 pp. Original research. Cr in 
amounts up to 0.17% was added to cartridge brass (68.5 Cu- 
31.5 Zn). Small ingots were cast and cold rolled to sheets, with 
intermittent anneals, in order to finish with 0.040” material rolled 
to different tempers. Sheets were annealed at different tempera- 
tures and grain size determined. Hardness, tensile and cupping 
properties were obtained on some sheets. With only about 0.05 
or 0.06% Cr, a grain size of less than 0.02 mm. was produced 
by annealing below 550° C. About 0.10% held the grain size 
below 0.04 mm. when annealing up to 750° C., and 0.17% was 
satisfactory for restraining grain growth at 850° C. Brass con- 
taining Cr does not exhibit an erratic grain growth, as has been 
observed with Fe. Cr increases strength and slightly lowers 
ductility. JLG (ila) 


Mechanically Soft Permanent Magnet Alloys of Copper, 
Nickel, and Iron (Mechanisch weiche Dauermagnetlegierungen 
aus Kupfer, Nickel und Eisen) H. NEUMANN, A. BUCHNER & 
H. REINBOTH (Siemens Konzern) Z. Metallkunde, Vol. 29, June 
1937, pp. 173-85. Original research. Investigation showed that 
the most desirable magnetic properties were possessed by alloys 
containing 20% Ni, 20% Fe, and 60% Cu, and an exhaustive 
study was made of this composition. This alloy is mechanically 
soft and can be cold rolled to 95% reduction in thickness, drawn 
to wires 0.3 mm. in diam., and forged. The cast alloy, when 
quenched and annealed, has a residual induction B, = 3420 gauss, 
a coercive force sH. = 390 oersted, and (BH) max. = 533,000. 
These values may be increased by cold work and heat treatment so 
that a 0.3 mm. wire had B, = 6000, sH. = 490, and (BH) 
max. == 1,460,000. In rolled samples anisotropy exists which is 
accompanied by a rolling texture. Though B, is comparatively 
insensitive to plastic deformation, nH. can be increased greatly by 
elastic stresses. GD (11a) 
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Cupro-beryllium. J. Laissus & L. Persoz. Foundry Trade J., 
Vol. 57, Oct. 7, 1937, pp. 279-281; Oct. 14, 1937, pp. 300-301. 
Up-to-date review plus original research. The Cu-Be system, 
mechanism of the aging of the alloys, commercial compositions, 
heat-treatment, mechanical properties, special properties and char- 
acteristics, uses, and Cu-Be alloys with Co are discussed. Only 
low-content Cu-Be alloys, i.e. those containing a maximum of 3% 
Be, are capable of industrial application, and are those most subject 
to age-hardening. They are prepared by direct addition of stock 
alloy (containing 12% of Be and over) to a bath of melted Cu 
in a graphite crucible. If a Cu-Be alloy containing 2.5% Be is 
heated to about 800° C. and quenched in water or oil, it contains 
a solid solution. The alloy is then in an easily workable condi- 
tion. At normal temperatures the hardness does not increase, 
because the inertia of the precipitation reaction is too great for the 
y solid solution to be produced. It is only when the alloy is 
tempered between 200° and 400° C, that the hard y crystals show 
up in the @ solid solution. The sand-casting of Cu-Be demands 
no special precautions. Cu-Be can be welded, and has a high elec- 
trical conductivity. The addition of Co lowers the solubility of 
Be in the alloy, permitting reduction of Be-content without de- 
creasing the hardness. Co imcreases the aging temperature re- 
quired to 300°-500° C. AIK (11a) 


The Creep of Tin and Tin Alloys.—Part II. D. HANson & 
E. J. SANDForD (U. of Birmingham) J. Inst. Metals, Vol. 62, 
1937, Advance Copy No. 791, 19 pp. Original research. Creep 
results on alloys of Sn with 2-7% Cd and 3-9% Sb are given. 
The influence of annealing at 170° and 200° C. is discussed. 
After cold rolling and self-annealing, the best alloy is one con- 
taining 7% Cd and 9% Sb; it withstands a stress of 1200-1400 
ib./in.? for many years. After annealing at 170° C., the best 
composition is 2% Cd and 7% Sb; a safe stress for this alloy is 
3500 Ib./in.® Annealing at 200° C. produces optimum creep 
properties at 3% Cd and 7% Sb; a safe stress in this case 
s 3700 lb./in.’ Grain size is an important factor in determining 
creep resistance, and therefore, as the tensile strength is not greatly 
ffected by grain size, no relationship is found between these 2 
sroperties in the annealed alloys. The effects of additions of 1 
nd 2% Ag, 1% Cu, are 0.3% Ni are discussed. The Ag and Cu 
lloys show similar creep properties, but the Ni alloy is inferior. 
\n alloy containing 1% Cd and 3.5% Ag has great creep resistance 
vhen cold rolled and self-annealed; it is superior to the alloy 


ith 7% Cd and 9% Sb. JLG (lla) 


A Study on the Hardness of Pressed Lumps of Metal Powders. 
UMPEI KIKUCHI. Science Repts. Tohoku Imp. Univ., Vol. 26, 
Jo. 1, June 1937, pp. 125-141. In English. Original research. 
’ressed powders of Cu, Zn, Duralumin, Cu-Zn, Cu-Ag, Zn and C, 
ilica and Duralumin, Zn and Si, and Duralumin and Si were 
1olded at different pressures and annealed at various temperatures, 
od the resulting hardnesses measured. The hardness of the 
‘ressed powders increased with the forming pressure up to a 
ertain point, and then remained constant. The hardness increased 
with decreasing particle size. Amnealing the pressed blocks de- 
reased the hardness, except where diffusion took place to form 
olid solutions. Where no diffusion occurs, the hardness of a 
mixture is the mean of hardness of the components. The pres- 
ures used in the investigation varied from 35 tons/in.* to 175 
tons/in.” As an example of the effect of pressure on hardness, 
unannealed copper pressed at 35 tons/in.* measured 72 Brinell, but 
when pressed at 140 tons/in.* the hardness rose to 146 Brinell. 

AUS (11a) 


Copper Alloys Containing Sulfur, Selenium and Tellurium. 
CyRIL STANLEY SMITH (American Brass Co.) Metals Tech., Vol. 
4, Dec. 1937, T. P. 870, 10 pp. Original research. Alloys of Cu 
with small amounts of S, Se and Te were studied. These ele- 
ments did not cause either hot-shortness or cold-shortness in Cu. 
They had little effect on tensile strength, but reduced ductility 
slightly. Drilling tests indicated that S, Se and Te improved 
machinability. They provide a desirable addition to almost any 
Cu alloy in which improved machinability is required, without 
the hot-shortness associated with Pb additions. The Cu alloys 
contained almost no O as they were melted under charcoal and 
poured out of contact with air. JLG (11a) 


Mechanical Properties of Monel Metal in Equipment for 
Chemical Industry at Various Temperatures (Festigkeitseigen- 
schaften von Monelmetall im chemischen Apparatebau bei ver- 
schiedenen Temperaturen) RuDOLF MULLER. Chem. App., Vol. 
24, 1937, pp. 316-319. Practical survey of the tensile properties 
of cast, hot rolled and cold drawn Monel metal at normal and 
elevated temperatures. HR (11a) 


Progress in Light Alloys. A. J. DorNBLATT. Metal Progress, 
Vol. 32, Oct. 1937, pp. 575-581. Review of recent progress in 
Al and Mg alloys. Typical properties of Al alloys tabulated, and 
metallographic methods of identifying various constituents of such 
alloys given. WLC (11a) 
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OXYGEN-FREE HIGH CONDUCTIVITY 


A Superior Copper 
for All Purposes 


OFHC Copper conforms to the A.S.T.M. Specification 
for electrolytic copper wirebars, cakes, etc., B5-27 with 
regard to metal content and resistivity, and is free from 
cuprous oxide. 

OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its free- 
dom from oxygen results in great ductility and toughness 
as evidenced by its high reduction of area and resistance 
to impact. 

OFHC Copper withstands more working in hard con- 
dition when tensile strength is greatest, making it espe- 
cially suited for products subjected to severe fabricating 
or service conditions. 

Copies of a schedule of weights and dimensions of 
OFHC wirebars, cakes and billets, and a booklet contain- 
ing technical information will be gladly furnished upon 
request. 


UNITED STATES METALS REFINING CO. 


420 Lexington Avenue New York, N. Y. 


Subsidiary of The American Metal Co. Ltd. 
61 Broadway, New York, N. Y. 











Electric Conductivity of Tungsten Single Crystals at Low 
Temperatures in Strong Magnetic Transverse and Longitudinal 
Fields (Die elektrische Leitfahigkeit von Wolframeinkristallen 
bei tiefen Temperaturen in starken magnetischen Quer- und 
Langsfeldern) E. Justi & H. ScHEFFERS (Phys. Tech. Reichsan- 
stalt) Physik. Z., Vol. 38, Nov. 15, 1937, pp. 891-896. Continu- 
ation of previous research (see also Metals and Alloys, Vol. 8, 
Oct. 1937, p. MA 628R/1) in stronger magnetic fields up to 
35 kg. A _ previously established law was confirmed, namely 
that the anisotropy factor is not related to temperature and field 
density. The new experiments in longitudinal fields disclosed a 
minute longitudinal effect in contradistinction to metals possessing 
a lattice different from that of W. The significance of this ob- 
servation with respect to the interpretation of metallic conduc- 
tivity is discussed. EF (11a) 


A Study of the Compression and Recrystallization Processes 
in Zinc (Beitrag zur Kenntnis des Stauch- und Rekristallisation- 
svorganges bei Zink) M. SmiALowski. Z. Metallkunde, Vol. 29, 
June 1937, pp. 199-202. Original research. Single crystals of 
pure Zn were prepared and cut into 10 mm. cubes, with cube faces 
parallel to the (0001), (1010), and (1120) planes. Stress strain 
curves are shown for compression parallel to each type of face. 
Up to 6% reduction in thickness, compression in the [0001] direc- 
tion required the least stress, and this was accompanied by exces- 
sive twinning; recrystallization was uniform throughout the cross 
section and the grain size increased rapidly from 260-280° C. 
For greater deformations compression was easier in the [1010] 
and T1120] directions and was accompanied by the formation of 
flow lines which appeared to limit the recrystallization structure 
below 260° C. GD (lila) 


Deformable Alloys of Titanium (Verformbare Legierungen 
des Titans) W. Kroit. Z. Metallkunde, Vol. 29, June 1937, 
pp. 189-92. Original research. Ti prepared by reduction of the 
oxide was readily hot rolled. The effects of 15 alloying materials 
upon deformability of this material, as determined by hot rolling, 
were investigated with samples prepared from sintered powders. 
O was especially harmful, while Cu, S, C and all gases were 
objectionable. The most ductile alloys were made with Ni, Fe, 
Co, Mo, W, Ta. The hardness was increased somewhat. Méicro- 
structures differentiated between solid solutions (Mo, W, Ta), 
deformable grain boundary constituents (Ni, Fe, Co, Mn, V, Cr), 
and compounds (with Be, Si, Al, Zr, Cu) but these structures 
could not be correlated with the mechanical properties. GD (11a) 
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Mechanical Properties of Some Tin Bronzes. H. Lepp. 
Foundry Trade J., Vol. 57, Oct. 21, 1937, pp. 321-322 and 328. 
Review plus original research. The majority of investigators agree 
on one point: that the solid solubility of Sn in Cu reaches at least 


13% Sn. This limit can be increased up to 14% Sn and can be 
realized industrially, if such bronzes are thoroughly degasified. It 
is probable that absorbed gases favor the formation of the 8 con- 
stituent. The crystallographic form of the Cu-Sn_a solid solution 
is similar to that of Cu: face-centered cubic (3.61-3.69 A.U.) foi 
Sn content of 0 to 15%. These bronzes in the liquid state have 
a very pronounced tendency to absorb gas. During solidification, 
the gas escapes, forms inclusions and intercrystalline porosity, and 
causes inverse segregation of the alloy. Inverse segregation in this 
group of alloys is in direct relation to the amount of gas dissolved. 
The structure of the bronzes is heterogeneous in this case, and the 
mechanical properties are reduced to a minimum. Illustrated 
with a number of micrographs and diagrams showing mechanical 
properties of Sn bronzes as a function of Sn content and the rela- 
tion between mechanical properties and degree of cold-working. 
AIK (11a) 
Alloys of Magnesium. Part VII. The Mechanical properties 
of Some Wrought Aluminium-magnesium and Silver-aluminium- 
magnesium Alloys. JOHN L. HAUGHTON & A. E. L. Tate. J. 
Inst. Metals, Vol. 62, 1938, Adv. Copy No. 797, 22 pp. Original 
research. Mechanical properties of pressed Mg alloys containing 
up to 10% Al, with and without addition of Ag, were studied. 
The effect of various amounts of reduction during forging was 
investigated, as well as the effect of the temperature at which 
forging took place. Forging at 200° C., after a preliminary break- 
ing down at 380° C., causes a marked increase in tensile strength 
without appreciable loss in ductility, particularly in alloys contain- 
ing Ag. The highest tensile strength was obtained with an alloy 
containing 8.5% Al and 4.2% Ag, and the best elongation with 
an alloy containing 4% Al and 1.5% Ag, the tensile strengths 
being 30 and 24 tons/in.*, and the elongations 5 and 13.4% 
It has a tensile strength of 27.3 tons/in.’, a “0.1% proof stress” 
respectively. A promising alloy contains 6.5% Al and 1.5% Ag. 
of 21.3 tons/in.*, and an elongation of 11.5%. JLG (11a) 


The Effect of Notches on the Tensile Strength of Aluminum 
Magnesium Alloys with Various Structures (Die Wirkung von 
Kerben auf die Zugfestigkeit von Aluminium-Magnesium-Legier- 
ungen mit verschiedenen Gefiige) H. VossKUHLER. Metall- 
wirtschaft, Vol. 17, Jan. 14, 1938, pp. 31-34. Research. Wrought 
and cast Al alloys containing 9% Mg were studied in various heat 
treated conditions as to notch sensitivity in the tensile test. A 
heterogeneous structure, e.g. from aging treatment, is much more 
notch-sensitive than the homogeneous structure of a_ solution- 
annealed alloy. Heterogeneous alloys, such as cast alloys or alloys 
annealed at high temperatures, with large amounts of grain boun- 
dary material, have the same notch properties as homogeneous 
structures. The author used various notches and his test for 
notch sensitivity consisted of following the relation between tensile 
strength and depth of notch. For heterogeneous structures repre- 
sented by aged alloys, the tensile strength calculated on a load 
per area basis decreases with increasing notch depth, while for 
homogeneous alloys, the tensile strength increases with increasing 
notch depth. GA (lla) 


Interpretation of the Paramagnetic Curie Point for the Rare 
Earths (Interprétation du Point de Curie Paramagnétique des 
Eléments du Groupe des Terres Rares) Louis NEEL. Compt. 
Rend., Vol. 206, Jan. 4, 1938, pp. 49-51. 

Curie Point °K. 


Element Observed Caleulited 
en RE Cr ek ee 302 302 
CI a ee a ote ak as = 205 22 
SEE Sw ek cine i vie can BS 150 136 
ES eh eS ae Sear Pe 86 
ES a > oe a ee 40 50 
TC a Ge Pa ee 10 


22 
FHC (lla) 


Determination of the Melting Point of Silicon (Die Bestim- 
mung des Schmelzpunktes von Silizium) F. HOFFMANN & A. 
SCHULZE (Phys. Techn. Reichsanstalt) Physik. Z., Vol. 38, Nov. 
15, 1937, pp. 901-905. Original research. Si, of 99.89% purity 
(contaminations 0.047% Fe, 0.012% 1, 0.035% Ca, 0.016% in- 
soluble), melts at 1410° C. (+2°), as determined by thermo- 
couple and optical pyrometrical methods. The melting point of 
commercially pure Si (99%) is 2° C. lower according to thermo- 
couple determinations. Discusses the difficulties (particularly the 
volatilization of Si) that interfere with exact determination of the 
melting point. EF (ila) 

Is Beryllium Ductile? W. Kroit (Beryllium Corp. of Pa.) 
Metals and Alloys, Vol. 8, Dec. 1937, pp. 349-353. Very pure 
metal, prepared by distillation in good vacuum and condensed on 
Be oxide, is to some extent malleable when hot. Sheets may be 
prepared from less pure distilled Be by hot rolling, but they 
show corner cracks and are quite brittle when cold. Cold brittle- 
ness appears to be an inherent property of the element. 10 ref- 
erences. WLC (11a) 
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Determination of the Thermal Expansion of Some Aiuminum 
and Magnesium Alloys as well as of Rhodium (Bestimmung der 
Warmeausdehnung von einigen Aluminium- und Ma jum- 
legierungen, sowie von Rhodium) H. Expert. Physik Z., Vol. 
39, Jan. 1, 1938, pp. 6-9. Original research. Detailed description 
of a modified testing apparatus which operates up to 800° C., is 
given. Five leading German brands of Al and Mg alloys were 
tested at certain temperature intervals between 0° and 300° C., 
some measurements being extended to 500° C. The observed 
linear thermal expansion in mm./m. at 300° C. were as follows: 
duralumin —= 7.80, Elektron — 8.50, BS-Seewasser — 8.05, 
Lautal = 7.75, Magnewin = 8.55. A Chevenard dilatometer was 
employed for determining the thermal expansion of corundum at 
0°-1700° C. and Rh at 0°-1500° C. The expansion of Rh at 
500°, 1000° and 1500° C., respectively, is 4.90, 10.80 and 18.1 
mm./m. No anomalies in the thermal expansion of the investi- 
gated metals and alloys were noticed. EF (11a) 


Strength Relations between Steel Springs and Aluminum 
Springs of the Alloy Type Al-Mg-Si (Anticorodal) Relations of 
Section for the Same Carrying Capacity or Same Elastic Proper- 
ties (Festigkeitsverhaltnisse zwischen Stahlfedern und Aluminium- 
federn der Legierungsgattung Al-Mg-Si (Anticorodal); Quer- 
schnittsverhaltnisse bei gleicher Tragkraft bzw. gleiclhen Feder- 
ungseigenschaften) E. voN BurcG. (Aluminium-Ind. A.-G.) 
Aluminium, Vol. 19, Dec. 1937, pp. 756-758. Theoretical investi- 
gation. Shows the possibility of replacement of a steel spring by 
an Al-Mg-Si spring under static load. For the same load and 
same deflection, the weight of the Al spring is 0.48 that of the 
steel spring. Applications for dynamic loading are also under 
consideration. Ha (lla) 


Ferromagnetic Moments in Certain Cobalt Alloys (Les 
Moments Ferromagnétiques dans Quelques Alliages du Cobalt) 
T. Farcas (Phys. Inst. Strassburg) Aun. Physique, Vol. 8. 
July/Aug. 1937, pp. 145-152. Original research on intensity of 
magnetization of homogeneous Co-Cr, Co-Al, Co-W and Co-Mo 
alloys in fields of 2000-18,700 gauss. The moment of pure Co 
was extrapolated to 9 Weiss magnetons. This agrees with deriva- 


tions from Fe-Co and Ni-Co alloys (cubic lattice). The same 
value is obtained with Co-W alloys. However, Al-Co and Co-W 
alloys gave a moment of Co of 8.5 Weiss magnetons. This value 


was .previously obtained for Co with hexagonal lattices. 
EF (11a) 
Experiences with Nickel-free Heating Elements in Furnace 
Construction (Erfahrungen mit nickelfreien Heizleitern im 
Ofenbau) W. FiscHer (Elektrowirme-Inst.) Elektrowdrme, Vol 
7, Dec. 1937, pp. 255-257. Up to 500° C., no significant differ- 
ences in mechanical properties between Cr-Ni and Ni-free alloys 
were noticed. However, at higher temperatures, the Ni-free alloys 
revealed several disadvantages, e.g. serious growth, inferior strength 
brittleness, and sensitiveness to vibrations. Further study of ele 
ment construction and of heat treatment is recommended to over 
come these defects. Ha (11a) 


Constitution of the Metallic Phases NaZn::, KZni:, and KCd, 
(Konstitution der metallischen Phasen NaZn», KZnis, and 
KCd.;) E. ZintL & W. Haucke (Tech. Hochschule, Darmstadt) 
Naturwissenschaften, Vol. 25, Oct. 29, 1937, p. 717. Review 
Small amounts of alkali metals change the properties of Zn and 
Cd fundamentally because of the formation of compounds with 
unusual atomic properties. These compounds are probably repre 
sented by the above formul#, and have a cubic structure with a = 
12.27, 12.36, and 13.77 A. U. respectively. JZB (11a) 


Tantalum Carbide Tool Compositions. PHiLip M. MCKENNA 
(Vanadium-Alloys Steel Co.) Metals Tech., Vol. 5, Feb. 1938, 
T.P. 897, 12 pp. Descriptive. Properties and applications of TaC 
cutting tools are discussed. Properties considered include hard 
ness, transverse strength, elasticity, thermal conductivity, and micro- 
structure. Thermal conductivity is important but, for certain 
classes of machining, a low thermal conductivity is better than a 
high conductivity. JLG (ila) 


Beryllium Atoms with Atomic Weight of 8 (Ueber das 
Berylliumatom mit der Masse 8) F. KircHNer, O. LAAFF & H 
NEvERT. Naturwissenschaften, Vol. 25, Dec. 3, 1937, p. 794 
Original research. Be occurs naturally only with an atomic weight 
of about 9. Excited Be atoms, with an atomic weight of 8 decom- 
pose to 2 @ particles in a very short time. The decomposition 
energy is between 40 and 120 kv. JZB (ila) 


Developments in Non-ferrous Alloys (Heavy Metals) D. K. 
CRAMPTON (Chase Brass & Copper Co.) Metal Progress, Vol. 32, 
Oct. 1937, pp. 569-574. Descriptive. Standards for estimation of 
grain size in non-ferrous alloys are shown. Of special interest is 
the use of 0.75% Te to produce free-cutting characteristics in 
bronze. WLC (lla) 

The Influence of Iron and Magnesium on the Age-hardening 
of Copper-aluminium Alloys. D. A. Petrov. J. Inst. Metals, 
Vol. 62, 1938, Adv. Copy No. 796, 13 pp. Original research. 
Similar paper in Metallurg. (See Metals and Alloys, Vol, 9, Jan. 
1938, p. MA 22R/1.) JLG (ila) 
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A Study of Copper Alloys Containing Beryllium (1). 
ILJAMURA & HIDEKICH! OHASHI. Tetsu-to-Hagane, Vol. 23, Nov. 
25, 1937, pp. 1085-1091. In Japanese. Original research. The 
experimental results on Cu-Ni-Be alloys are given. Among the 
alloys containing 2-10% Ni and 0.2-2% Be, an alloy with 2% 
Ni and 0.5% Be was found to have a very high tensile strength 
and electric conductivity when properly heat-treated. The effect 
of the addition of Fe or Cr on this alloy was then studied, and 
an alloy named “Berychrome No. 1” containing 2% Ni, 0.5% 
Be, 0.5% Cr, less than 0.5% of other elements, and the remainder 
Cu, was developed. This alloy, whose mechanical properties are 
shown in the table below, has slightly lower tensile strength and 
hardness but higher elongation and electric conductivity than Be 
bronze. 


KENZO 


‘a » S oo 
' ’ wy . 
E = ae Eo SE 
~ = ao we 
yy ha af == 7 
= ~ = 2 ~ 
P Ap “i = San 2h 
S 2s © 7 =. 
Sample oF s~ | ae” pe’ 
Form Treatment a 5 2S So o-= 
~o BM ta) Ses Zs 
Plate As rec'd. 41.9 45.0 8.5 are 
Annld. at 450°C. 78.2 89.4 16.5 103:2 13,530 
(Thickness — from 900°C. 12.2 32.8 36.0 23.7. 11,150 
1.5 mm.) uench from 900°C., 
temper at 450°C. 62.3 83.1 22.0 100.2 12,650 
Rod As rec'd. 38.7 42.8 17 2) =e 
Annld. at 450°C. 33.5 43.0 25 ee tad 
(Diam. ores from 900°C. 12.4 34.7 40 a oe 
15 mm.) uench from 900°C., 
temper at 450°C. 61.4 84.4 21 102.1 13,100 
Wire As rec'd. 51.9 20 150 * 
Quench from 950°C. 31.5 40 Pe © -eeiets 
(Diam. Quench from 950°C., 
4 mm.) temper at 450°C. 92.4 7 306 * 


* Vickers hardness. 

The electric conductivity of 4 mm. wire, in % of I.A.C.S. was: as 
received, 38%; quenched from 950° C., 22%; and quenched 
from 950° and tempered at 450° C., 52%. NS (lla) 


Mechanical Properties of Four Binary Tin Bronzes at Room 
and Elevated Temperatures. Ciaus G. GorTzeEL (Hardy Met. 
Co.) Metals and Alloys, Vol. 8, Aug. 1937, pp. 231-234; Sept. 
1937, pp. 245-249. Original work on cast and annealed Cu-Sn 
illoys of 94/6, 90/10, 86/14 and 80/20 Cu/Sn. Elastic and pro- 
portional limit, yield strength, tensile strength, elongation, etc., are 
reported for room temperature, 100°, 200° and 300° C. The 
illoys were made from electrolytic Cu and pure Sn. Melting and 
annealing treatments are described in detail. Stress-strain curves 
show 94/6 and 90/10 as-cast and as-annealed and 86/14 as- 
innealed to be ductile, and 86/14 as cast and 80/20 in both con- 
ditions to be brittle. Graphs show change in physicals with tem- 
perature, and change of ratio of Brinell to tensile with temperature. 
Microexamination shows all alloys except 80/20 to be homogenized 
by annealing. Wrinkling of surface of test specimens is connected 
with grain size, a coarsely wrinkled surface indicating coarse grain. 
The ductile alloys 94/6 and 90/10 show no difference due to 
annealing, while 86/14 increase in ductility and strength. 

WLC (ila) 

Activated Adsorption of Oxygen on Molybdenum Foil (Akti- 
vierte Adsorption von Sauerstoff an Molybdanschichten) J. H. 
DE Borr & H. H. KRAAK. Rec. Trav. Chim., Vol. 56, Nov. 15, 
1937, pp. 1103-1110. Original research. Recrystallization and 
oxide formation on the surface (which takes place when metal 
foil is in contact with O), manifest themseives through changes of 
electrical resistance. With Mo, the second effect may be measured 
separately. At —185° C., only a very small portion of the sur- 
face atoms chemically fix O. The van der Waal adsorption, which 
also occurs at this temperature and which does not cause a re- 
sistance change, can be demonstrated by increase of oxidation on 
heating in a vacuum. The activation energy during the oxidation 
of Cs, Mo, and C increases in that order, 7.e., with decreasing 
atomic separation. The formation speed of the surface oxide of 
Cs at —185° C. is of the same order as that of Mo at room 
temperature, and that of C at several hundred ° C. EF (ila) 


Recovery of Cold Worked Nickel at Elevated Temperatures. 
EricH Fetz (Wilbur B. Driver Co.) Trans. Amer. Soc. Metals, 
Vol. 25, Dec. 1937, pp. 1030-1057. Reports on annealing tem- 
peratures required to soften cold worked Ni of purity 99.866- 
99.99%. On annealing cold worked Ni of such high purity, the 
Debye lines sharpen, softness is recovered and recrystallization 
takes place in that order, as temperature increases. Every 10% 
reduction by cold work lowers the softening temperature by 23.3° 
C. A slight increase in hardness was found to precede the normal 
decrease as the softening temperature was approached. The maxi- 
mum hardness does not appear to be related to the Curie point, 
though it may be connected with the slight rearrangement of atoms 
preceding or initiating the magnetic transformation. Earlier data 
on the physical properties of cold worked Ni and effects of an- 
nealing are reviewed and critically discussed. WLC (11a) 
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Control of Magnetic Quality by Surface Treatment. T. F 
WALL. Engineer, Vol. 164, Aug. 13, 1937, pp. 183-184. Original 
research. Tests were made on a commercially pure uncoated Ni 
wire, @ in. diameter, heat treated in H. atmosphere in a specially 
constructed resistance furnace. After 7-hr. treatment maximum 
permeability was found to be about 2040; the maximum value of 
permeability previously recorded was about 1400. A length of 
Ni wire was then electroplated with Cu and heat treated in the 
same way. Maximum permeability of this wire was found to be 
3200, which remained practically constant for as long as heat 
treatment was continued, about 20 hr. For the uncoated Ni wire 
the hysteresis loss was found to be 710 ergs/cc./cycle after 8-hr. 
heat treatment. After 1314-hr. heat treatment the Cu-coated Ni 
wire showed a hysteresis loss of only 455 ergs/cc./cycle. The rema- 
nent induction density was only 1250 gauss, and the coercive force 
about 0.27 oersted. For uncoated bright drawn Armco Fe wire, 
l~ in. diameter, a maximum permeability of 3500 was obtained. 
Cu coating raised it to 3600 and Ni coating to 4050. An Al 
coating was found to be best, raising it to 4300, or 25% greater 
than for the uncoated wire. In the case of Ni wire, best results 
were obtained with a Cu coating. The fact that Ni and Cu stand 
next to each other in the atomic number series suggests that Mn, 
which stands next to Fe, might be found to be the best coating for 
Fe wire. Tests with a Mn coating are now being made. The 
hysteresis loss for the highest grade of commercially pure Fe is 
770 ergs/cc./cycle, and for Al-coated Armco Fe after 16 hr. heat 
treatment, 350 ergs/cc./cycle. Remanent induction density of the 
latter was 1700 gauss, and the coercive force, about 0.28 oersted. 

LFM (11b) 

Effect of Silicon on Chromium-molybdenum Steels for High- 
temperature Service, with a Note on the Effect of Copper. 
H. D. Newet. (Babcock & Wilcox Tube Co.) Mezals Tech., Vol. 
4, Sept. 1937, T. P. 835, 15 pp. Research and review. Previous 
work on the influence of Si in Fe on scaling and mechanical 
properties is reviewed. A series of small induction-furnace heats 
containing 2% Cr, 0.5% Mo, and Si up to 3% was prepared 
Two alloys containing 5% Cr, 0.5% Mo, and 1.5% Si were also 
prepared. Alloys were worked to 1 in. rounds, annealed, and 
their mechanical properties determined. Short-time tensile tests 
at temperatures up to 1200° F. were made. Scaling tests at 
temperatures of 1200, 1300, 1400, and 1500° F. showed that as 
the Si was increased from 1 to 2% the scaling decreased 
greatly. The mechanical properties and creep data reported by 
others were concluded to indicate that strength at high tem- 
perature and impact resistance at low temperature suffered as the 
Si was increased above 1.5% and that this should be the upper 
limit for steels of the type studied. Possible influence of Cu on 
the low Cr steels used in oil stills is discussed, and it is stated 
that Cu steels have not been used because Cu is not resistant to 
S compounds at elevated temperatures. 9 references. JLG (11b) 


High Test Cast Iron (Contribution a l’Btude des Propriétés 
des Fontes Mécaniques a Haute Résistance) RENE LAURENT. 
La Fonte, No. 29, Sept./Oct., 1937, pp. 1075-1088. Experimental. 
An electric furnace cast Fe having a total C content of 2.60-2.73% 
with a Si content of 0.94-2.39% was studied. A cylindrical test 
piece was cast and shear specimens, 5.64 mm. in diam., 
were cut from edges and center of its walls. Wall thicknesses of 
cylinders were 10, 15, 30 and 60 mm. The modulus of elasticity, 
shear strength, transverse strength, impact strength and alternating 
impact strength diminished from the outside to the center of the 
wall of the casting. However, the Brinell hardness was very 
little affected by position of test across wall of casting. For the 
same casting section, the density of the metal diminished notice- 
ably with increasing Si content. The coercive force and resistivity 
vary with the Si content. The hardness was practically inde- 
pendent of Si content. The modulus of elasticity and the impact 
and repeated alternating impact strength is lowered with an 
increase in Si. WHS (11b) 


Chromium-manganese-molybdenum and Chromium-manganese- 
tungsten Structural Steels. MM. PripANtsEv. Kach. Stal, No. 9, 
1937, pp. 37-42. Im Russian. Induction furnace laboratory heats 
containing 0.14-0.17% C, 0.04-0.50 Si, 1.91-3.59 Mn, 0.48-2.34 
Cr, 0.17-0.41 Ni, 0.12-0.42 Mo; 0.15-0.23% C, 0.08-0.58 Si, 
0.74-4.03 Mn, 0.50-1.72 Cr, 0.12-0.46 Ni, 1.09-1.18 W; and 
0.33-0.36% C, 0.09-0.23 Si, 1.69-1.78 Mn, 0.68-0.71 Cr, 0.35 Ni, 
0-0.95 W were investigated for their tensile properties after 
quenching from 800°-1000° C. and tempering for 3 hrs. at 
200° C. or between 200 and 600° C. Numerous data presented 
show that both Cr-Mn-Mo and Cr-Mn-W with carbon content 
about 0.15% have good mechanical properties after quenching and 
low temperature tempering when Mn is below 3.5% and after a 
higher draw when Mn is below 2.5%. (11b) 
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Trends in Alloy Steels in England. J. H. G. MONYPENNY. 
Metal Progress, Vol. 32, Oct. 1937, pp. 447-454. The alloy steels 
fall into 3 general groups: constructional steels not generally heat 
treated, bars and forgings of 2-in. average diameter frequently 
heat treated, and very large forgings. The second class is discussed 
in this article—small bars and forgings. Ni is still the main 
alloy for case-hardening, though it is combined with Cr and Mo to 
bring the physical properties up to as high as 190,000 Ibs./in.’ and 
25-40 ft.-lb. on the Izod impact test. English test pieces are 
described. In England, the trend is toward lower alloy steels. 
Mn is replacing Ni as an alloy, producing, with an oil quench, a 
tensile strength of 112,000 Ibs./in.*, with a minimum Izod impact 
value of 50 ft.-lb. Data are given on the effects produced by addi- 
tions of Mo and Cr. Low Ni-Cr steel is not used so much today, 
for it has a tendency toward surface defects and is being replaced 
by Cr-Mo and Mn-Mo steels. High Ni-Cr steels are still in great 
demand. WLC (11b) 


New Copper Alloys, Age Hardened, Have High Conduc- 
tivity. T. S. Futter (Gen. Electric) Metal Progress, Vol. 32, 
July 1937, pp. 51-52. Cu alloy with 2.6% Co and 0.4% Be 
shows its maximum properties when water-quenched from 1650° 
F. and reheated to 935° F. for one hr. In this condition the 
alloy shows Brinell hardness of 220, tensile strength of 90,000 
Ib./in.?, proportional limit of 45,000 Ib./in.’, elongation 10%, 
reduction of area 20%, and conductivity 45% of that of Cu. 
Slightly higher physicals are attainable in forged material. Cold 
work between the quench and reheat results in some increase in 
strength. The maintenance of torsional modulus at elevated tem- 
peratures indicates good spring properties at 400° C. An alloy 
of 0.4% Cr and 0.1% Be shows much higher conductivity (73% 
of that of Cu) after quenching from 1700° F. and reheating to 
935° F., but tensile strength was only 46,000 Ib./in.’ 

WLC (11b) 

X-ray Diffraction Studies of Distortion in Metals. G. L. 
CiLarRK (Univ. of Ill.) & M. M. BeckwitH (Guide Lamp Co.) 
Trans. Am. Soc. Metals, Vol. 25, Dec. 1937, pp. 1207-1224. 
Original research. Single and polycrystalline specimens were sub- 
jected to measured tensile deformation and X-ray diffraction pat- 
terns made of each state of the specimen. The stressing and as- 
sembly of the apparatus was arranged so that the X-ray beam 
passed through the same area of the specimen at all times, from 
zero to maximum stress. In single crystal specimens, the first 
change in Laue spots is a shadow below the interference from 
(1 1 1) planes. The changes in diffraction patterns indicate that 
distortion takes place by bending, followed by fragmentation and 
subsequent preferred orientation of the fragments. Polycrystalline 
specimens show the same mechanism of distortion in the aggregate 
as in the single crystal. WLC (11b) 


Effect of Titanium on the Hardness and Microstructure of 
Heat-treated 18 per cent Chromium Steel Ingots. R. E. BAN- 
NON (Titanium Alloy Mfg. Co.) Trans. Amer. Soc. Metals, Vol. 
25, Sept. 1937, pp. 737-754. Four steels, 0.20-0.30% C, 17.25- 
17.85 Cr with Ti contents of 0.00, 0.25 1.11 and 1.97% were 
studied for effect of Ti on size of grain, amount of ingotism, air 
hardening and hardenability. Evidence is shown of the solubility 
of the Ti constituent at 2500° F., but attempts to harden the steel 
by precipitation of this constituent were fruitless. Ti additions to 
18% Cr steel cause a refinement of the grain and a lessening of 
ingotism, which is eliminated with 1.11% Ti. The addition of 
1.97% Ti eliminates both air hardening and hardenability, although 
H:O-quenching from 2100° F. may cause a slight hardening. 

WLC (11b) 

Observations on Kovar Alloys (Beitrag zur Kenntnis der 
Legierung Kovar) W. HEssENBRUCH. Z. Metallkunde, Vol. 29, 
June 1937, pp. 193-5. Review plus original experiments. The 
temperature coefficient of expansion for Kovar (Fernico) is com- 
pared with that for similar alloys and various glasses. Hardness 
measurements on quenched and slowly cooled Kovar which had 
been annealed at various temperatures between 100° and 1300° C. 
showed a maximum at 500° and complete softening above 700° C. 
Photomicrographs, tempering experiments, X-ray studies, and elec- 
trical resistance measurements all showed that the transformations 
in Kovar are comparable to those occurring during the decom- 
position of austenite. GD (11b) 


Modern Developments in Structural Steels. J. A. JONES 
(United Steel Companies) Metallurgia, Vol. 17, Dec. 1937, pp. 
57-59. Review. The properties demanded of high-strength struc- 
tural steels, and the steels that have been marketed within the past 
few years, are discussed. JLG (11b) 

Cold Drawn Bars. D. W. McDoweELt (Union Drawn Steel 
Co.) Wire & Wire Prod., Vol. 12, Oct. 1937, pp. 609-612. 
Practical. Physical properties of cold-drawn bars not found in 
bars produced by other methods are described and fields of appli- 
cation discussed. Comparative tables are added. Ha (11b) 

Some Properties of Steel Sheets Containing Copper, Man- 
ganese, Chromium and Phosphates. S.C. Brirron. Iron Age, 
Vol. 140, July 15, 1937, p. 56. See Metals and Alloys, Vol. 8, 
Dec. 1937, p. MA 768L/2. VSP (11b) 
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Some Studies on Fe-Mn and Fe-Mn-X Alloys of Low Carbon, 
Srro IsHipaA (Tokyo Imp. Univ.) Tetsu-to-Hagane, Vol. 23, Aug. 


25, 1937, pp. 799-806. In Japanese. Original research. Alloys 
are prepared by melting ferro-manganese and Armco Fe in a high 
frequency furnace, keeping C content always below 0.06%. Mn 
steels with 0-13.37% Mn are studied with regard to their Ar and 
Ac transformation points by dilatation measurements. The results 
are approximately in agreement with those of previous workers. 
The steel with below 5% Mn can be hardened by quenching; 
on tempering the softening begins at about 400° C. The hard- 
ening is probably due to the precipitation of small particles of a 
from Y solid solution. Annealed 8% Mon steel has tensile strength 
170,000 Ibs./in.’, elongation 4%, and Brinell-hardness 380; when 
Mn is less (elongation increases) or more (hardness increases) 
than 8%, other properties are impaired. Machinability of Fe-Mn 
steels is affected by their C content. Hardness of Fe-Mn-Cr and 
Fe-Mn-Al alloys is also measured; the binary Fe-Mn has higher 
max. hardness than these ternary alloys. NS (11b) 
Effect of Remelting in Vacuum on Quality of Highly Heat 
Resistant Ferrous Alloys. P. Lepepev. Kach. Stal, No. 9, 1937, 
pp. 18-27. In Russian. An original research in which heats of 
Ni-Cr-Fe and Fe-Cr-Al alloys that failed in production rolling were 
remelted undera vacuum in agraphitecoilfurnace. Vacuum remelting 
improved rolling properties so that all heats could be hot rolled 
without any trouble. Fe-Cr-Al alloy was badly torn in cold roll- 
ing. A series of 5-27% Al alloys was melted under a vacuum. 
The alloys could be hot rolled without difficulty up to 17.5-18% 
Al and are not too sensitive to temperature. Cold rolling could 
be applied if Al content was under 10%. Alloys containing 
8% Al and 34.0, 37.5, and 40.0% Cr melted under the same 
conditions could not be rolled. Hardness, electrical resistance and 
heat resistance were determined, but not compared with the 
values obtained before remelting. Melting Ni-Cr-Fe in a semi- 
production vacuum furnace eliminated rolling difficulties. Higher 
N content of defective heats is held responsible for rolling “a, 
11b) 

Fundamental Studies on Silico-manganese Steels for Aircraft 


Materials. GisHO KojiMA (Sumitomo Metal Industry Co.) 
Tetsu-to-Hagane, Vol. 23, Aug. 25, 1937, pp. 774-786. I: 
Japanese. Original research. The effects of Cr, Ni, Mo, V, Co. 


or W added singly, on mechanical properties of Si-Mn steel arc 
studied. Cr, Co, and Mo (slightly) raise, Ni lowers, and W does 
not affect the transformation point, based on dilatation measure 
ments. Hardening effect is in the order of Cr, Ni, Mo, W, Co, 
the optimum quenching temperature for Cr and Mo being abou 
900° C., for Co and W 850° C., and for Ni 800° C. Sma!! 
additions of Ni, Co, or Mo increase max. tensile strength and 
impact values without impairing toughness (except Mo which has 
a slight effect). Small additions of Cr, V, or W increase tensile 
strength but decrease toughness. NS (11b) 
Further Study of a High Carbon-high Chromium Tool Ste« 
W. H. Wiits (Ludlum Steel Co.) Trans. Amer. Soc. Metals, Vo. 
25, Dec. 1937, pp. 1013-1029. Reports the effect of various he:t 
treatments and section sizes on impact values for air-hardened stec! 
containing approx. 1.50% C, 12.0% Cr, 0.22% V_and 0.75% Mo. 
While these steels can be hardened over a wide range of tem- 
perature and do not have their properties impaired with com- 
paratively long holding at temperature, it was found that the 
impact value is reduced by prolonged heating at, or above, norma! 
hardening temperatures. Impact results on large sections are con- 
siderably lower than on smaller sections. WLC (11b) 
Steels for Permanent Magnets with a High Nickel, Low 
Aluminum Content. B. Livsuits. Kach. Stal, No. 10, 1937, pp. 
28-34. In Russian. Detailed experimental results obtained on 
2 small high-frequency heats of 28% Ni, 11% Al, 0.06% C heats 
are in accord with data reported by F. Poelzguter (see Metals and 
Alloys, Vol. 7, Jan. 1936, p. MA 38L/4), although the quenching 
temperature recommended by him should be increased to 1375°- 
1300° C. Influence of quenching speed, time at quenching tem- 
perature and tempering after quenching were investigated. (11b) 
Columbium-bearing Steel Has Many Favorable Properties. 
W. D. WiLkinson, Jr. (Electro Metallurgical Co.) Oil Gas |., 
Vol. 36, Oct. 14, 1937, p. 74. Practical. The addition of Cb 
to 4-6% Cr steel confers the following advantages: Cb eliminates 
or reduces air-hardening, promotes stability of toughness without 
loss of creep strength after all heat-treatments, and increases the 
resistance to oxidation at high temperatures. Curves are given. 
VVK (11b) 
Magnetic Permeability at High Frequency of Thin Layers of 
Fe Deposited Electrolytically (Perméabilité Magnétique 4 Haute 
Fréquence des Couches Minces de Fer Déposées Electrolytique- 
ment) STEFAN PRrocopiu & GERARD D’ALBON. Compt. Rend., 
Vol. 105, Dec. 27, 1937, pp. 1373-1375. Very thin layers of Fe 
have a low magnetic permeability. FHC (11b) 
Nature of the Iron-manganese Alloys. FRANCIS M. WALTERS, 
Jr. (Youngstown Sheet & Tube) Metal Progress, Vol. 32, Sept. 
1937, pp. 254-255. Summary of the knowledge of Fe-Mn alloys 
and discussion of the similarities and differences between these 
alloys and Fe-Ni alloys. WLC (11b) 
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Metal Spray Surfaces for Bearings. Their Relation to Lubri- 
cation Problems. Harry SHAW. Metal Ind., London, Vol. 51, 
Oct. 29, 1937, pp. 427-430. Original research. The frictional 
and load-carrying properties of metal-sprayed steel shafts running 
in white metal bearings were determined on the Shaw Friction- 
graph. Application was made with a spray gun using the material 
in the form of wire. The main tests were made at 3 speeds 
(445 ft./min.; 261 ft./min. and 27 ft./min.) under various loads. 
Lubrication was effected with a straight mineral oil, and the same 
oil to which 0.2% of colloidal graphite had been added. The 
hardened steel shafts (0.9-1.1% C; 0.1-0.35 Si, 0.3-0.7 Mn, 0.5 
max. S, 0.5 max. P, 1.2-1.6% Cr) were run in white metal bear- 
ings (87% Sn, 10% Sb, 3% Cu), and a sprayed steel shaft 
(0.12% C, 0.24 S, 0.018 P, 0.43 Mn) in a similar white bearing. 
The ordinary steel shaft seized at 900-1000 Ibs. in plain oil, and 
1300 in graphited oil, at 445 ft./min., whereas the sprayed shaft 
did not seize at 2000 Ibs. The coefficient of friction of the sprayed 
steel is lower than that of the ordinary steel. The sprayed steel 
ran 2214 hrs., and the plain steel, 3 hrs. after the oil was cut 
off. In actual service test on private, commercial and bus engines, 
the wear on the metal-sprayed journals was, on an average, 15% 
less than on the ordinary steel. RWB (13) 


The Behavior of Steels at Elevated Temperatures (Das Ver- 
halten von Stahlen bei erhGhten Temperaturen) O. LEIHENER & 
P. GrUN. Korrosion u. Metallschutz, Vol. 13, Oct./Nov. 1937, 
pp. 354-364. Correlated abstract of recent developments. Dis- 
cusses methods of manufacture, effect of C content, grain size and 
uniformity on creep strength, heat resistance, and effect of alloying 
lements on scaling resistance. General conclusions are: B is 
harmful, though less so as its percentages increase up to 4%; 
Cu, indifferent up to 2%; Co, between 2-15%, little improvement 
in Cr and Cr-Ni steels: Sn, indifferent up to 4% in Cr steels, 
harmful at 15%; Mo, indifferent to 10%, and harmful in Cr 
steels between 10 and 15%; P, indifferent up to 0.03%, improving 
in Cr-Al steels up to 1%; Pt, harmful up to 1%; Ti, improving 
up to 6%; V, indifferent at 4%; W indifferent at 4%, and harm- 
ful in Cr-Ni steels at 2.5%; Ni has only inappreciable influence 
yn scaling resistance in binary Fe-Ni alloys up to high Ni con- 
tents; in austenitic Cr-Ni steels it makes the scale tough and 
irmly adherent, and therefore increases the resistance to scaling. 
68 references. Ha (13) 


Effects of Corrosion on Cast-iron and Steel Piping. Lupvik 
OLSANSKY. Foundry Trade J., Vol. 57, Oct. 28, 1937, pp. 341-342. 
Original research. As a corrosive agent, the author used a 5% 
HNO; solution. To measure the effect of the corrosion, a very 
simple apparatus was used, which permitted fixing the object being 
tested in the required position, and measuring the depth of the pits. 
During the test, an average temperature of 20° C. was maintained. 
The chemical composition of the samples tested varied for the 
pieces of cast Fe pipes and the plugs within the limits: T.C, 3.67- 
3.71; C.C, 0.88-0.97; Si, 1.64-1.83; Mn, 0.61; P, 0.19-0.45; S, 
0.075-0.08%. The limits for the pieces of steel pipes and the 
plugs were: C, 0.38; Mn, 0.73-0.80%. Corrosion of 100 mm. 
cast-Fe pipes is slower than corrosion of steel piping of exactly 
the same diameter and under the same conditions, even when 
taking into account the thickness of the walls. Resistance to cor- 
rosion of cast Fe is greater when the grains and graphite particles 
are finer, the skin is thicker and the content of combined C is larger. 
The presence of long thick flakes, segregations and impurities is 
particularly harmful. These steel pipes that showed greater resist- 
ance to corrosion possessed a smoother surface, thicker protecting 
layer of magnetic Fe oxides, smaller amount of impurities and 
finer grain structure of the surface layer. AIK (13) 


Desalted Crude Reduces Corrosion in New Refinery Assembly. 
J. C. Atsricut. Nat. Petroleum News, Vol. 29, Jan. 6, 1937, 
pp. 61-66. Description of the new Dubbs cracking unit in a 
refinery of the Barnsdall Refining Co., Wichita, Kans. Total 
quantity of salts (CaCh, MgCl, FeCl, NaCl) varies from 10 to 
118 lbs./1000 bbls. of crude. Emulsifying and desalting equip- 
ment was installed. Ammonia was introduced into the crude 
stream at the pipe still charge pumps, rather than in the column 
or vapor line with reduced corrosion in the skimming plant equip- 
ment and refinery, particularly tubes. VVK (13) 
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Corrosion-resistant Steels for Turbine Wheels (Korrosions- 
bestindige Staihle fiir Turbinenschaufeln) J. H. G. MONYPENNY. 
Korrosion u. Metallschutz, Vol. 13, Oct./Nov. 1937, pp. 365-375. 
Corrosion phenomena in the operation of steam turbines, mechani- 
cal properties of corrosion-resistant steels used, and the influence 
of the manufacturing process and mechanical construction on 
structure and properties of blades were experimentally investigated 
If the blades come in contact with pure steam, 12-14% Cr steel 
is satisfactory up to 500° C. But in the presence of small amounts 
of chlorides and condensed moisture, this steel is good only for 
low pressure. Low-C, cold-worked rust-free Fe is preferable in 
this case. Chlorides are particularly corroding in the high-pressure 
sections of the turbine; 16-20% Cr and 2% Ni steels, and austen- 
itic Cr-Ni steels with 18-20% Cr and 8-12% Ni are suitable mate- 
rials. A testing method for intergranular corrosion of 18/8 steels 
is described. 13 references. Ha (13) 


Corrosion of Zn in Distilled Water Alone or in the Presence 
of a Gas Atmosphere (Corrosion du Zinc dans l’Eau Distillé 
Seule ou en Présence d’une Atmosphére Gazeuse) MARTIAL- 
Féurx TABOURY & ELiE Gray. Compt. Rend., Vol. 205, Nov. 22, 
1937, pp. 985-987. Research. Corrosion tests were performed on 
Zn sheet of high purity (Pb 0.005%, Fe 0.001%, Cd none) with 
the following results: (1) In boiled distilled water free from gas, 
Zn forms Zn(OH). with liberation of Hz. (2) The presence of 
CO: in the water accelerates this reaction. (3) For normal con- 
centrations of CO:, obtained where air is in contact with water, 
corrosion is evident; but, for higher concentrations of CO.:, a 
superficial protective layer is formed, which was identified as 


Accelerated Corrosion Testing under Mechanical Stress (Kor- 
rosions-Schnellpriifung unter mechanischer Spannung) P. BREN- 
NER & W. RoTH (Vereinigten Leichtmetall-Werke, Hannover) 
Metall wirtschaft, Vol. 16, Dec. 10, 1937, pp. 1295-1299. Research. 
A corrosion test is described wherein the specimen is stressed by 
bending while immersed in a salt solution. The bending is pro- 
duced by means of a constant lever and weight system, and thus 
the bending stresses increase with continued corrosion, which is 
accompanied by a reduction in area. Small differences in corrosion 
resistance, such as might occur under different annealing treat- 
ments are recognizable in this way. The test was applied to Al 
alloys, and gave results which agreed with those of longer straight 
immersion tests. GA (13) 


The Effect of Grain Size on the Oxidation of a Low Carbon 
Steel. C. A. SIEBERT & CLAIR UPTHEGROVE (Univ. of Mich) 
Amer. Soc. Metals, Preprint No. 12, 1937, pp. 1-9. Original re- 
search. The fine-grained SAE 1020 steels oxidize to a greater 
extent than the coarse-grained steels in air in the temperature range 
1700°-2100° F. The Fe** content of the scale at any given tem- 
perature in this range is higher for the fine-grained steels than 
for the coarse. High Fe** content on the scale is associated with 
a high scaling loss. A minimum occurs at 2000°-2050° F. in the 
curves obtained when loss in weight is plotted against temperature. 

HLW (13) 

The Effect of Finishing Processes on the Surface Stress of 
Metals. N. N. Sawin. Machinery, London, Vol. 50, Sept 23, 
1937, pp. 813-816. Research. Fine finishing of unhardened steels 
does not produce any important difference in the resistance to wear. 
The effect of different treatments before hardening on the resistance 
to wear after hardening is not identical; usually coarse processes 
(grinding, milling, etc.) give greater resistance to wear after hard- 
ening than does a fine finishing operation. Normal grinding and 
polishing decreases the resistance to wear and increases the tendency 
to age in the surface layers down to about 0.1 mm. Aging in the 
surface layers is greatest in materials ground and polished after 
hardening. No relationship was found between the hardness 
values of the surface layers and the resistance to wear. JZB (13) 


Laws and Theories of Dry Corrosion (Lois et Théories de la 
Corrosion séche) GABRIEL VALENSI. Métaux et Corrosion, Vol. 
12, Sept. 1937, pp. 161-173; Oct. 1937, pp. 195-198. Theoretical 
discussion and review of oxidation of metals. Thermodynamics, 
diffusion laws, effect of pressure, and oxidation of metals of 2 
valences are discussed in detail. 34 references. GTM (13) 
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Standardization Work in the Field of Corrosion. Boil Test. 
German Industrial Standards E 4852 (Normungsarbeiten auf 
dem Gebiet der Korrosion. Kochversuch. DIN E4852) M. 
WERNER. Chem. Fabrik, Vol. 10, Nov. 24, 1937, pp. 494-496. 
A tentative standard test to give a rapid measure of the cor- 
rodibility of materials used in chemical apparatus. Test is 
designed only for a preliminary examination of the material. 
Experimental Procedure—Sheet specimens are 100 mm. X 20 mm. 
and a maximum of 3 mm. thick. Round specimens 106 mm. X 12 
+ 1 mm. in diam. are used for cast alloys. If test pieces are cast 
they should agree in composition, structure, and surface with the 
alloy they are to simulate. Tests are made in 400 cc. of the 
liquid in 500 cc. Erlenmeyer flasks. If the attack the first 2 days 
is over 0.3 mm./yr., the test is run 7 days and the pieces weighed 
daily. With lower losses, the test is run a minimum of 32 days 
and weighings made every Ist, 2nd, 4th, 8th, 16th and 32nd days. 
Solutions are renewed at each weighing. If the corrosion rate is 
high, tests are made at several temperatures and solution con- 
centrations. At least 2 samples are tested and parallel tests made 
on samples of known resistivity. Experimental Evaluation—Losses 
are reported either as g./m.? day or as mm./yr. Variations of 
corrosion with time are illustrated graphically. Corrosion products 
on the test piece must be removed before weighing. Special Direc- 
tions—Tests are made from the viewpoint of producer or con- 
sumer. Surfaces should be cleaned 3 times in organic solvent. 
Samples having special protective surfaces are not cleaned. Inter- 
crystalline corrosion is not revealed by the tests, but determined 
from mechanical properties or microscopic inspection. PCR (13) 


The Use of Scale-resistant Steels for Nitrate Salt-baths (Zur 
Frage der Verwendung zunderfester Stahle fiir Salzbader mit 
Nitraten) W. GELLER. Aluminium, Vol. 19, Oct. 1937, pp. 647- 
648. Original research. The action of the nitrate at high tem- 
peratures on tanks made of mild steel, Cr steel, Cr-Ni steel A, 
and Cr-Ni steel B (higher alloyed than the former) was investi- 
gated for a melt of KNO; + NaNO, in the ratio 1:1 at 650° C. 
Scaling of the alloy steels by the melt is very small, and the 
ignition temperature for violent reaction between tank and melt is 
so high that practically no danger of explosion exists. The dis- 
integration of the nitrate melt through overheating, by forming 
nitrite and hydroxide, is not affected by the material of the con- 
tainer. The alloy steels are much more resistant to corrosion and 
heat and can, therefore, be made of smaller thickness than mild 
steels or Fe containers thereby permitting better heat transfer. 

Ha (13) 

Ammonia For Corrosion Control. L. H. BrANpt (E. I. du 
Pont de Nemours & Co., Inc.) Refiner Natural Gasoline Mfr., Vol. 
16, Aug. 1937, pp. 382-387. Practical. In crude oil distillation, 
the most serious source of corrosion of an acid nature results from 
the hydrolysis of Mg chloride from the brine accompanying the 
crude oil. Mg chloride in the presence of moisture will hydrolyze 
in the still at temperatures under 300° F. to form Mg hydroxide 
and liberate hydrochloric acid gas, which goes over with the distillate. 
HCl gas is not corrosive at temperatures above the condensation 
point of moisture, hence, corrosion frequently takes place in heat 
exchangers and condensers where water and HCl condense along 
with the distillate. Alloy parts have provided a certain amount 
of relief, but their cost has prohibited their extensive use. Prop- 
erties and methods of use of ammonia to neutralize HCl are given 
in detail. The pH should be maintained about 7. When the 
temperature of the still is below 900° F., the ammonia boils off 
with the petroleum vapors without loss. Above 900° F., the 
ammonia will tend to dissociate in the still giving N and H. Am- 
monia is not recommended for use in high-temperature equipment. 
Equipment for handling ammonia should be of Fe or steel, and not 
of Cu or Cu alloys. VVK (13) 


The Non-oxidizing Steels and the Phenomena of Corrosion 
(Gli acciai inossidabili e i fenomeni della corrosione) V. S. 
PREVER. Ind. Meccan., Vol. 19, Aug. 1937, pp. 581-586; Sept. 
1937, pp. 673-676; Nov. 1937, pp. 780-787. Comprehensive dis- 
cussion of corrosion as an oxidation phenomenon, reactions in- 
volved, of classification of oxidation-resistant steels according to 
their chemical composition, micrographic structure, and special 
alloying elements. Mechanical properties of rust-resisting steels, 
manufacturing methods and testing for corrodibility are described. 

Ha (13) 

Questions of Corrosion in Steam Turbine Construction with 
Particular Attention to Rust-free and Corrosion-resisting Steels 
(Korrosionsfragen im Dampfturbinenbau unter besonderer 
Beriicksichtigung rostfreier und korrosionsbestindiger Stahle) 
F. LUBEN. Korrosion u. Metallschutz, Vol. 13, Oct./Nov. 1937, 
pp. 383-386. General discussion of the materials to be used and 
the possibilities (from the German point of view) of replacing 
Cr-Ni steels with Ni-free steels. Ha (13) 


Wear Testing. Samust J. RosENBERG (U. S. Bur. of Stds.) 
Metal Progress, Vol. 32, July 1937, p. 65. The complexity of 
the wear problem is pointed out, and also the need for a compre- 
hensive program. WLC (13) 
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The Problem of Corrosion in French Refineries (Le Probleme 
de la Corrosion dans les Raffineries Francaises) J. MoINARD, P. 
MoyYNeE & I. NocruRNE. Métaux et Corrosion, Vol. 12, Aug. 
1937, pp. 146-150; Sept. 1937, pp. 174-179. Practical. y Poe 
ing to U. R. Evans’ general differential equation, the corrosion 
attack of metals could be calculated as follows: let X be the 
average decrease in thickness during the time t, then the speed of 
attack is dx/dt, which would be proportional to concentration C 


of the medium of attack. At the surface contact we have 
te Se Rondo dalam ak habeas deeeedohed s (1) 


K; being a constant of chemical action. If the corrosion products 
remain in contact with the surface without being removed, then the 
thickness is proportional to x, and the attack of the material is 
proportional to the diffusion of the corrosion products through the 
produced layer. If C. is the concentration of medium which covers 
all, we have 


aqurat a. Cpe E> Soak cays coded cower baat (2) 
then 

Gn/at se Semaeas CM A Eb). oa cock aw ds vewnes (3) 
and integrating 

ON a OS rer er Pr re (4) 


According to the respective values of Ko and Ky, there are the 
following cases. 1st.—Self protection. When Ko and K;, are low, 
the materials are not attacked, or their corrosion products are not 
permeable. The equation (4) was verified and used in laboratory 
tests for low C steel, cast Fe, and Cu steel tubes. The following 
results give a comparison between the results obtained in laboratory 


and in service. 
Decrease in Average Thickness per Day 


In laboratory In service 


at 20°-25° C. 50°-80° C, 
Cee So eee. on eet ee ae «os sed 6 0.36 micron 2 microns 
oe re ee RE ere Ne ee 0.20 micron 1 micron 


2nd case.—Erosion of chemical origin. When the corrosion prod- 
ucts are eliminated by the environment, the equation (4) is re- 
placed by the following: 
(Co = Ci) 
x RAL + FS0-k > of pha JARO EERE TEMS CURRIE Che dbs (5) 

The corrosion progresses indefinitely, and if K; is not very small, 
the metal dissolves with great rapidity. 3rd case-—Abrasion, 
mechanical wear due to normal wear of pumps. The effect of 
different factors on corrosion is: Temperature increases the con- 
stants Ky and K; in equation (4), thus modifying the appearance 
of new corrosion phases. The corrosive elements of hot gases 
are O, and SO,; the fumes of SO. could contain 0.25% S, where- 
as the crude oil contains 4.0% S. The working range of 200°- 
500° C. rarely presents a corrosion case. Crude hydrocarbons have 
no effect when cold. At temperatures above 200° C., there is a 
marked attack of the metal with the formation of Fe salts. Deter- 
mination of the pH of condensation water of the first distillation 
gives an idea of the speed of corrosion. Materials used for crack- 
ing unit are: Stainless 18:8, lasted over 22000 hrs. of service. C 
steel tubes, which were not exposed to furnace radiation, were 
replaced by 4.6% Cr, 0.5% Mo steel. The 18:8 and 4-6% Cr-Mo 
steels are preferable. GTM (13) 

On the Standardization of Corrosion Testing Methods for 
Light Metals (Ueber die Normung der Korrosionspriifver- 
fahren fiir Leichtmetalle) P. BRENNER. Chem. Fabrik, Vol. 10, 
Nov. 24, 1937, pp. 486-491. Discussion of a pamphlet outlining 
the tests for sea air and salt water corrosion resistance of light 
metals. With tests made under natural conditions (including at- 
mospheric, alternate immersion and total immersion) the need for 
complete data of weather conditions, flying sand, etc., is stressed. 
In the alternate immersion test, specimens are placed at the mid- 
point between high and low tide, or operated by a mechanism 
which reproduces the tide action. Corresponding laboratory tests 
are the salt spray, alternate immersion and total immersion. Solu- 
tions in the latter test are mechanically stirred. 3% NaCl solu- 
tions are used for all tests. Specimens are of 2 forms—one 
rectangular, measuring 200 by 21 mm., and the other of the same 
major dimensions but machined to a tensile specimen 15 mm. 
wide on the shank. The rectangular specimen is machined to the 
same dimensions after the corrosion test. Drop in strength and 
ductility reveal the progress of corrosion. Loss-of-weight tests 
are not made. Corrosion tests on the tensile specimen are con- 
sidered to give a better indication of attack, since the effects of 
edge corrosion are not removed by machining. [H. S. Rawdon 
prefers specimens machined from materials after corrosion. See 
“Atmospheric Corrosion Testing’ in A.S.T.M. “Symposium on 
Corrosion Testing Procedure.’—P.C.R.} In general, the tensile 
specimen is recommended as a test piece for small or narrow 
materials, such as strip, whereas the rectangular specimen is used 
for materials of larger dimensions. Tests are discontinued when 
strength and ductility show about a 50% drop from original 
values. Scatter of test results, reproducibility and correlation with 
practical results are discussed. Recommended tests must be con- 
sidered only as a preliminary survey. PCR (13) 

Chemical Engineering Trends in the Soap Industry. Oscar 
H. Wurster (Wurster and Sanger) Chem. & Met. Eng., Vol. 45, 
Jan. 1938, pp. 16-20. Soap kettles lined with Ni or stainless steel 
have been used to prevent contamination with Cu and Fe, which 
leads to discoloration. PRK (13) 
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Condenser Tube Corrosion. Some Trends of Recent Research. 
R. May. Trans. Inst. Marine Engrs., Vol. 44, Sept. 1937, pp. 171- 
176. Survey. Present position and directions in which research 
is moving are indicated. Among the various types of corrosion in 
condenser tubes, the most important are caused by bubble impinge- 
ment and the presence, in some waters, of abnormal corrosive sub- 
stances which encourage pitting. Alloys resistant to bubble im- 
pingement are now readily available, but to combine this property 
with complete resistance to conditions that encourage rapid pitting 
is a difficult matter. In estuarine power stations, abnormal pitting 
action is more important than in marine condensers. However, 
water speeds are higher than at power stations, and because they 
are increasing may soon require alloys with still higher resistance 
to bubble impingement. EF (13) 

Corrosion Possible at the Contact between Lead and Building 
Materials (Corrosions possibles dans le Contact du Plomb avec 
les Matériaux du Batiment) J. MAHUL. Tech. Moderne, Vol. 29, 
June 1, 1937, pp. 383-386; June 15, 1937, pp. 414-419. Very 
comprehensive review. The amount of corrosion is influenced 
greatly by the amount of moisture and salts present. Pb will be 
corroded only very slightly in contact with plaster, certain cements 
such as alumiferous cements, all soft woods, some hard woods 
such as elm and teak, Cu, most bituminous materials such as 
asphalts, and neutral solutions. On the other hand, the attack will 
be fairly severe in contact with cements such as Portland cements, 
some hard woods such as oak and chestnut, Zn, Fe, alkaline solu- 
tions such as wood ashes, and acid solutions. The precautions 
that may be taken to prevent corrosion are also discussed. 

JZB (13) 

Use of Aluminum and Aluminum Alloys as Material for 
Domestic Washing Machines (Verwendung von Aluminium und 
Aluminium-Legierungen als Baustoff fiir Haushaltungs-Wasch- 
maschinen) M. v. SCHULTHESS. Aluminium, Vol. 19, Nov. 1937, 
pp. 711-717. As Al and Al alloys are used in increasing amounts 

washing machines (statistics on European and American con- 
nption are given), investigations were conducted on corrosion 
the metal by the common soaps and cleaners. The commercial 
soaps and cleaning agents do not attack the metal, and even if an 
excess of soda is present, an addition to the water of a small 
amount of Na silicate solution will prevent corrosion. Na silicate 
additions also inhibit attack of the metal by washing solutions 
containing Cl. Ha (13) 

The Rate of Reaction of Amalgams with Acids. I. Lithium 
Amalgams. FRANK A. FLETCHER & MARTIN KILPATRICK (Univ. 
of Pennsylvania) J. Phys. Chem., Vol. 42, Jan. 1938, pp. 113-124. 
CQ. iginal research. The rates of reaction of Li amalgams with 
acueous solutions of strong and weak acids have been measured, 
aid a general rate equation has been derived expressing the rate 
o! reaction in various buffer solutions. The reaction rate of Li 
arialgams with H,O is proportional to the square root of the Li 
concentration. This rate law also applies to the reaction with 
o-hlorophenol. For other acids studied, the rate is independent 
of the Li concentration. An explanation is offered for the reaction 
rate of amalgams with salt solutions. EF (13) 

Standardization of Corrosion Tests in the Chemical Arts (Kor- 
rosionsnormung in der chemischen Technik) M. WERNER. 
Chem. Fabrik, Vol. 10, Nov. 24, 1937, pp. 482-486. Discussion. 
Scaling tests, boil tests, caustic embrittlement tests and other 
standard corrosion tests are covered briefly. Standardization of 
tests and test data are emphasized. Selection of materials to be 
ested should be based on a sensible evaluation of all factors 
involved. PCR (13) 

Comparative Tests in Service and in Laboratory for Marine 
Corrosion of Certain Low Carbon Low Alloy Steels (Com- 
paraison des Essais 4 la Mer et au Laboratoire pour la Corrosion 
Marine de quelques Aciers Extra-doux Ordinaires et 4 Faible 
Teneur en Additions) A. PorTEVIN & E. Herzoc. Métaux et 
Corrosion, Vol. 12, Nov. 1937, pp. 201-209. According to the 
weight-loss method, the laboratory tests are in fair agreement 
with the sea tests. The salt spray tests in the laboratory do not 
agree with the sea atmosphere tests. Addition of Cr + Al 
reduces the corrosion of steel. 4 references. GTM (13) 

Deterioration of Metals in Steam Apparatus (Détérioration 
des Métaux dans les Appareils 4 Vapeur) GALIBOURG & LAURENT. 
Usine, Vol. 42, Nov. 25, 1937, p. 35. A general review of the 
causes of corrosion and gradual destruction of metals by creep in 
steam boilers. Some of the alloy steels are not so resistant to 
creep conditions at high temperatures as ordinary steels. For cor- 
tosion by waste gases, steels of the type Cr-Mo-Al, 13-30% Cr 
non-rusting steels, or 18/8 and 25/20 Cr-Ni are recommended. 

Ha (13) 

A Method for Direct Determination of Soil Corrosivity in 
Terms of Conductivity. M.T. BuRTON (Southern California Gas 
Co.) Gas, Dec. 1937, pp. 29-32. Original research. Electrical 
conductivity is a better measure of the relative corrosiveness of soils 
than chemical analysis. In the new method, a.c. current is ampli- 
fied, then rectified, and voltage read on a sensitive d.c. meter. 


HMW (13) 
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@ USPICIOUS natives guard them- 

selves against counterfeit coins 
by the “bite test” .. . soft, fake 
coins are quickly detected by their 
feel between the teeth. 





There is no “bite test’”’ for Ampco 
Metal, but subject it to any accepted, 
positive test for wear resistance— 
for tensile strength—for corrosion 
resistance and it will quickly prove 
these inherent qualities. 


Only Ampco Metal, Inc. under- 
stands the method of combining 
copper, aluminum and iron to pro- 
duce the “Ampco Phase” . . . the 
particular structural formation 
which provides Ampco Metal with 
these inherent qualities. 


Genuine Ampco Metal is distin- 
guished by the diamond trade mark 
reproduced here. It is available only 
from this Company and its four 
licensee foundries . . . in six grades 
of varying hardness and physical 
properties. The book ‘‘Ampco 
Metal—lIts Uses in Modern Indus- 
try”’ will interest you. 


AMPCO METAL INC. 
Dept. MA-538 Miiwaukee, Wis. 
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. . « THE GENUINE IS 
"DISTINGUISHED 
BY THIS MARK 
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14- APPLICATION 





Thermionic Vacuum Tube Electrode Materials. FRED P 
Peters. Trans. Electrochem. Soc., Vol. 71, 1937, pp. 519-544. 
Review plus data compilation. Factors controlling the selection 
of metals and alloys for radio tube electrodes are discussed. Mod- 
ern cathodes are seldom made of precious metals because pure Ni, 
or an alloy thereof, coated with an activated film of alkaline earth 
oxide, and heated directly or indirectly, is cheaper and more efficient 
for the lower potential tubes; higher potential tubes require cath- 
odes of thoriated W or pure W. New data on the high tempera- 
ture mechanical and electrical properties of the group of Ni alloys 
used as core metals for oxide cathodes are presented. For anodes, 
carbonized Ni, Mo, Fe or graphite may be used according to spe- 
cific requirements, while Cu is useful in special cases. Grids, 
formerly made of Mo wire, are being constructed now of cheaper 
materials such as alloys of Ni-Cr, or of Mn-Ni, or of specially 
developed Ni-Fe-Mo, the excellent high temperature properties of 
which are tabulated. FPP (14) 

“Weak Spots” for Protecting High Pressure Process Industry 
Equipment. C. E. Hurr (Black, Sivalls & Bryson, Inc.) Chem. 
& Met. Eng., Vol. 44, Dec. 1937, pp. 715-717. Almost any rolled 
metal can be used in the production of spheroidal rupture dia- 
phragms. These include Cu, Al, steel, Ni, Monel, stainless steel, 
Ag (especially for vessels containing wet Cl) and Au (for nitric 
acid vessels). Diaphragms coated with Pb, Bakelite, and other 


protective coverings are also used. PRK (14) 
i4a. Non-Ferrous 
G. L. CRAIG, SECTION EDITOR 


Factors that May Determine the Service Life of Tin-base Bea-- 
ing Metals. D. J. MACNAUGHTON (Intern. Tin. Res. & Dev 
Council) Metal Ind., London, Vol. 51, Oct. 15, 1937, pp. 380- 
383. Review. Studies of white metal failures have resulted 
in the general acceptance of the view that the failure by cracking 
is not primarily due to brittleness of the bond, but rather to 
fatigue cracking of the white metal itself. The results avail- 
able show that a fair relationship exists for a Sn base bearing 
metal between the change of tensile strength and fatigue strength 
with increasing temperatures up to 150° C. Flexing is not the 
major cause of failure. The chief source of tensile stress in a 
white metal is the tension set up in the metal as a result of the 
considerable difference between the coefficient of thermal expan- 
sion of the white metal and the steel shell upon which it is cast 
On intermittent running, the stresses due to difference in thermal 
contraction may have an important effect on the life of the bearing. 
On continual running, a small rise and fall of temperature is sufh 
cient to produce considerable stress. If a very thin layer suffers 
a change in temperature of 1° C. it will produce a change in 
stress of 300 Ibs./in.* This has led to the development of Sn- 
base bearing metals of improved fatigue properties. Small addi- 
tions of Cd improve the fatigue properties, but Pb is detrimental 
The permissible addition of Cd in this Sn-base alloy (Sb 7, Cu 3.5) 
is about 2%, and the alloy should be as free of Pb as possible. 9 
references. RWB (14a) 

The Use of Magnesium and Magnesium Alloys in the Electr 
cal Industry (Die Verwendung von Magnesium und Magnesium- 
Legierungen in der Elektrotechnik) W. Stein. Metallwirtschaft 
Vol. 17, Jan. 14, 1938,: pp. 37-40. Practical. Discusses the use 
of sand and die castings of Mg alloys in electrical instruments and 
heavier equipment, such as motor casings. An example is pre- 
sented of the use of Mg as a conductor in a high current, low volt- 
age plant. For equal weights of metal, the conductivity of Mg 
is double that of Cu. GA (14a) 

Beryllium Copper Used in Electrical Switch Spring. A. L. 
RicHE. Trans. Electrochem. Soc., Vol. 69, 1936, pp. 493-494. 
Practical. Springs made of 2.25% Be-Cu alloy heat-treated at 
260° CC. have withstood many million flexures. They are 
mechanically superior to those made of P-bronze and, in addition, 
have good electrical conductivity and corrosion resistance. (14a) 

Stereotype Plates of Elektron (Klischees aus Elektronmetall) 
H. Diperka. Metallwirtschaft, Vol. 17, Jan. 14, 1938, pp. 40-41. 
Practical. The substitution of Mg stereotype plates for those of 
Zn and Cu is discussed. Ease of etching and good reproduc’bility 
are some of the features of Mg stereotype plates. GA (14a) 
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Copper Alloys as Bearing Metals. D. P. C. NEAVE & W. B. 
SALLITT (Copper Development Assoc.) Metal Ind., London, Vol 
51, Oct. 15, 1937, pp. 377-380. Review. Solid Cu bearings tend 
to pick up when running in contact with steel; therefore, it is 
generally necessary to alloy Cu in order to secure satisfactory bear- 
ing properties and adequate structural strength. Sn bronzes (5- 
15% Sn) show fair retention of strength, low rate of oxidation, 
with good thermal conductivity. @ bronzes work harden rapidly; 
are convenient for thin walled bushings. Addition of 2% Cr to 
a Sn bronzes gives superior bearing properties under heavy pressure 
and high temperatures. 4-85 duplex bronzes are applicable for very 
severe loading and abrasive conditions. P bronze is suitable for 
heavy load and accurate shaft location. The rigid bronzes take an 
excellent surface finish, that gives low coefficient of friction, and 
permit some reduction in designed bearing area. As the shaft 
hardness alignment, lubrication and other conditions become less 
favorable, it is increasingly desirable to use a leaded bronze. Pb 
additions of 5-25% are made primarily to act as an emergency 
lubricant when oil feed is uncertain. Plastic bronze combines 
fair strength with considerable plasticity where alignment and 
lubrication are not important factors. Cu-Pb bearings for hig! 
duty aero and auto crankshaft bearings are in use. Porous powd« 
molded Cu-Sn bearings will operate without external lubrication a 
light loads. Brass and Mn bronze, Al-bronze, Be-Cu and § 
bronzes are dealt with briefly. 6 references RWB (144 

Application of Aluminum in the Construction of Motor Car: 
(L’Utilisation de Aluminium dans la Construction Automobile 
HENRY Petit. Rev. Aluminum, Vol. 14, Nov. 1937, pp. 90 
922. Up-to-date review. HR (142) 

Use of Monel Metal in Ship Building (Die Anwendung vo: 
Monel-Metall im Schiffbau) R. Mi.ier. Werft, Reederei 
Hafen., Vol. 18, June 1, 1937, pp. 167-170. Review. EF (14 

Aluminum Alloys in Marine Service. N. WARREN WAT! 
HOUSE. Commonwealth Engr., Vol. 5, Dec. 1, 1937, pp. 16 
170. Practical, informative. Stresses applications of cast ar 
wrought metal. EF (142) 
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Beryllium. Eric N. Simons. Can. Mining: ]., Vol. 59, Jan 
1938, pp. 15-17. A discussion of the properties, distributi: 
applicability and determination of Be. WHB (14 

Aluminum Alloy Structural Materials. W. J. FARMER. 5B 
Labs. Record, Vol. 16, Jan. 1938, pp. 164-166. Descriptive. 

JZB (14 } 


A New Light Metal Fire Extinguisher for Vehicles (Ein never 
Handfeuerléscher aus Leichtmetall fiir Fahrzeuge) Lip: 
Aluminium, Vol. 19, Dec. 1937, pp. 785-789. Descriptive. 

Ha (14a) 


14b. Ferrous 


M. GENSAMER, SECTION EDITOR 
Nickel-clad -Steel for Chemical Plant. J. O. HITCHCOCK. 
Ind. Chemist, Vol. 13, Nov. 1937, pp. 433-436. Discusses manu- 
facturing technique. Claims “that for purposes of design, the 
strength and ductility can be considered as identical with that 
of mild steel of the same thickness.” Welding procedure, cor- 
rosion resistance and industrial applications discussed. Corrosion 
data for resistance to various chemicals given. The necessity for 
eliminating Ni-Fe couples in corrosion media is stressed. 
RAW (14b) 
Low Alloy Steel Castings in Logging and Road Construction. 
A. FINLAYSON (Pac. Car & Fdy. Co.) Metals and Alloys, Vol. 8, 
Sept. 1937, pp. 239-244. Describes low alloy steel castings for 
severe service in logging and road building equipment. 
WLC (14b) 
New Rust, Acid and Heat Resisting Steels and their Appli- 
cations (Ueber Neuere Rost, Siure und Zunderbestandige Stahle 
und ihre Anwendung) H. HouGarpy & G. RiEDRICH (Deutschen 
Edelstahlwerke A. G., Krefeld) Metallwirtschaft, Vol. 16, Dec. 17, 
1937, pp. 1329-1342. General discussion of new alloys and their 
application. GA (14b) 
Better Tools from Better Steels. B.C. BRosHEER (Staff) Am. 
Machinist, Voi. 81, Dec. 1, 1937, pp. 1138-1140. The econo- 
mies realized by correct tool selection, tool design and material 
are discussed. Ha (14b) 
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Current News 


Mining Engineers Meet in Columbus 


The Ohio Valley Section of the American Institute of Mining 
and Metallurgical Engineers gave a hearty welcome to D. C. Jack- 
ling, president of the Institute, when he visited Columbus on May 6. 
Mr. Jackling, who is well known to mining men as the first to apply 
large-scale methods to mining and treating the low-grade copper ores 
that now furnish the bulk of the world’s copper, and who has been 
the active head of Utah Copper Co. since its organization in 1903, 
attended an afternoon meeting of the Section at Battelle Memorial 
Institute and was the guest of honor at a banquet in the evening, 
where he was the principal speaker. 

Speakers at the afternoon session, held in the Battelle audi- 
torium following registration, were Dr. Zay Jeffries and Earl C, 
Smith, both of Cleveland. Dr. Jeffries, who is technical director, 
Incandescent Lamp Dept., General Electric Co., spoke on “Metallic 
Vitamins.” Mr. Smith, chief metallurgist of Republic Steel Co., 
described an interesting trip through European steel mills which, 
he made in the past year. The program also offered an oppor- 
tunity for those at the meeting to visit the Battelle research labora- 
tories. Arrangements were made for attendance, at both the after- 
noon meeting and the banquet following, of the large group of 
mining and metallurgical students at Ohio State University, where 
there is an active student chapter of the A.I.M.E. 


Carnegie Tech Freshmen Inspect 
Steel Plants 


The freshman class in engineering at the Carnegie Institute of 
Technology, Pittsburgh, had an opportunity to observe large-scale 
industrial operations recently when they were the guests of the 
Carnegie-Illinois Steel Corp. for an all-day visit of inspection to 
several plants in the district. The tour of inspection, and the 
attendant explanatory talks, will, it is felt by Tech administrative 
officials, be of considerable value to the prospective engineer in 
bringing before him various phases of engineering work. 

Before the tour the freshmen gathered to hear talks by officials 
of Carnegie-Illinois who were introduced by President Robert E. 
Doherty of Carnegie Tech. Included among the speakers were J. 
Lester Perry, president of Carnegie-Illinois; K. H. McLaurin, gen- 
eral superintendent of the Homestead Steel Works, who spoke on 
production and works management problems; and L. A. Estes, 
manager of the commercial division and arranger of the tour who 
discussed the vocational aspects of the trip. 

Following these brief talks, the group of approximately 350 
left by buses for the Duquesne Works where they saw blast fur- 
maces in operation. From there they went to Homestead to in- 
spect the physical testing laboratories, open-hearth furnaces, struc- 
tural rolling mills, and the metallurgical laboratories. The new 
100-in. mill at West Homestead was the final stop. 

While upperclass students make frequent visits to industrial 
plants in the Pittsburgh area, this is the first time that the fresh- 
men have been scheduled for such an extensive trip. 
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Electrochemists Meet in Savannah 


The Electrochemical Society held its Spring Meeting at Savannah, 
Ga., April 27 to 30. Im recent years there have been increased 
applications of physico-chemical methods in the processing of pulp 
and an ever-increasing quantity of electrochemical products are 
being consumed in the many pulp and paper mills. In response to 
a cordial invitation from Dr. Charles H. Herty, the society met 
jointly with paper experts to review and discuss old and new 
problems with which the industry is confronted. Contributions to 
the session scheduled for April 28, at the Hotel DeSoto, came 
in from world-wide authorities, and Dr. Charles Carpenter of 
the Pulp and Paper Laboratory at Savannah presided over the 
symposium. 

A second symposium at Savannah was devoted to industrial 
applications of electro-osmotic phenomena. A third session was 
devoted to the electrodeposition of metals. Prof. E. M. Baker of 
the University of Michigan presided. A fourth session was pre- 
sided over by Prof. C. J. Brockman of the University of Georgia, 
and was devoted to principles of electrochemistry. 


Battery Association to Hold 
Convention In May 


The National Battery Manufacturers Association will hold 
their annual spring convention at the Statler Hotel in Cleveland 
on May 24 and 25. It promises to be an interesting meeting. 
The board of directors have requested a review of the N.B.M.A. 
Table of Adjustment Periods, which always has been a lively sub- 
ject when discussed. Management, business practices, and mer- 
chandising will be among the other important topics on the pro- 
gram. 

The association now has a total of 59 active members, ali of 
whom are battery manufacturers, representing approximately 90 
per cent of the output of the industry. In addition, there are 23 
associate members, comprised of suppliers to the industry. 


@ Dr. Robert Franklin Mehl, head of the department of metallurgy 
and director of the Metals Research Laboratory at the Carnegie In- 
stitute of Technology, Pittsburgh, delivered the twelfth annual 
Priestley Lectures from March 23 to 25 at Pennsylvania State Col- 
lege. His general subject was ‘Reactions in the Solid State.” 
The Priestley Lectures are sponsored by Phi Lambda Upsilon, 
honorary chemical society at Penn State. 


@ Richard V. Rhode, aeronautical engineer on the staff of the 
National Advisory Committee for Aeronautics, has been awarded 
The Wright Brothers Medal for 1937 for his “new contributions 
to existing knowledge of the aeronautic art.” The Wright Broth- 
ers Medal is awarded annually to the author of the best paper 
advancing the present knowledge of aerodynamic or structural 
theory of the airplane. Mr. Rhode’s paper on “Gust Loads on 
Airplanes” presents results of some of his researches on the highly 
complex problem of determining the loads acting on airplanes 
flying in bumpy air. 


@ At the annual meeting of Revere Copper and Brass, Inc., Rollo 
E. Falk, vice president and general manufacturing manager, was 
elected a director of the company. Mr. Falk has been manufac- 
turing manager since 1932, and previously was works manager of 
the Dallas Division, in Chicago. Mr. Falk’s headquarters are in 
New York. 


@ J. F. Lincoln, president, The Lincoln Electric Co., Cleveland, 
announces establishment of a manufacturing subsidiary to be called 
Lincoln Electric Co. (Australia) Pty., Ltd., at Sydney, Australia. 
A suitable factory has already been purchased and arc welding 
equipment manufacturing operations will begin in a year’s time. 


@ The president's cup, awarded annually by Col. Robert H. Morse, 
president of Fairbanks, Morse & Co., Chicago, to the company’s 
branch office with the best sales record, was presented to the 
New York branch. The victory dinner, held in the Belmont Plaza, 
was the second at which T. W. Drennen, New York manager, 
had received the cup, for his branch won the sales contest also in 
1934. 
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New Equipment and Matertals 


New Model 
Speedmullor for Sand 


The new ‘Model 24-83 Speedmullor’ made 
by The Beardsley & Piper Co., Chicago, is the 
largest mulling unit of this type made, and 
in its present form it involves several major 
design improvements. 

The mulling unit employs three large rubber- 
covered mulling balls in place of two as used 
on smaller Speedmullor units. [One of these 
was described in the July, 1937, issue, page 
MA460] The bowl is made in segments and 
is so made that it is easily rotated as a whole 
on the base to allow for any position of the 
sand discharge gate. Three outside and three 
inside plows are provided for delivering the 
sand outwardly, inwardly and upwardly, and 





for holding the sand in suspension in the path 
of the mullor balls during the operating cycle. 

This unit is designed for use in large found- 
ries, the maker claiming a sand conditioning 
capacity of from 50 to 75 tons of foundry sand 
per hour, Lubrication of the entire drive mech- 
anism is by means of a positive pressure pump 
located in a sump in the base of the gear 
housing, 

New descriptive literature, giving design and 
operating details, speeds, capacities, etc., on 
Speedmullors is available from the maker, 2541 
N. Keeler Ave., Chicago. 


improved Carbide Tool 
Grinder 


The Baldor Electric Co., 4363 Duncan Ave.., 
St. Louis, amnounces several changes in the 
construction of its carbide tool grinder. Stand- 
ard equipment now includes a protector type 
tool support, which indicates the angle at which 
the tool is being ground. Also, the tool rest 
tables are now adjustable so that they may be 
moved towards the wheel thus providing for 
wheel wear. This grinder can now be supplied 
with a diamond wheel dresser, especially 
adapted to the grinder. For further details. 
write the manufacturer for bulletin No. 58. 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in. wide. 











Parting Compound for 
Chillers 


In keeping with the practice of minimizing 
uneven cooling in large metal castings with 
chillers, it is advantageous to coat the rod or 
core implements with materials that contribute 
to heat transfer and facilitate easy removal 
from the cooling casts. Of suitable compounds 
tested for this purpose, the films formed with 
colloidal graphite in aqueous suspension are par- 
ticularly useful. 

Graphite, long known for its unctuosity, pos- 
sesses remarkable parting features because of its 
lamillar structure, according to the Acheson 
Colloids Corp., Port Huron, Mich. The homo- 
geneous graphite coatings, which are formed 
when dies and friction parts are treated with 
colloidal graphite in water, are enjoying wide 
utility in the glass-working and die-casting in- 
dustries. 

For foundry use, cooling rods or chillers are 
painted with an agglomerate-free dispersion of 
colloidal graphite in water. While generally a 
one-to-one solution is adequate, the concentration 
of graphite may be varied to meet operating 
conditions, The inert and unctuous layer thus 
formed provides both the desired parting and 
chilling action. 


Sisalin Sections 


“Sisalin Sections” are a new development of 
the Hanson-Van Winkle-Munning Co., Mata- 
wan, N. J., manufacturers of electroplating and 
polishing equipment and supplies. Sisal is a 
tough fibre used in the manufacture of rope 
and binder twine. The Sisal used in these 
sections is in specially prepared mat form. It 
is interleaved with alternate layers of muslin 
and the resultant product is then bound together 
by various types of sewing. The external ap- 
pearance of a Sisalin Section is much the 
same as a cotton buff section. 

The principal use of this product is for in- 
termediate operations between polishing and 
buffing. It is especially effective in removing 
the minor imperfections or die marks from the 
base metal. Sisalin Sections are recommended 
for carbon steel, stainless steel, brass, copper, 
and aluminum. The composition to use will 
vary with the type of metal and finish to be 
produced. Considerable composition saving can 
be effected by the use of Sisalin Sections as the 
composition is excellently retained between the 
strands of the sisal. 


Automatic Multiple Rivet 
Setter 


A new automatic riveter, a product of the 
Chicago Rivet & Machine Co., 1810 S. 54th 
Ave., Chicago, is designed with double riveting 
heads and an adjustable centering device. One 
head remains stationary, while the other can be 
adjusted quickly in or out by means of a bal- 
crank and lead screw, requiring only a few 
minutes to change from one center to another. 
A %-h.p. motor is employed in the drive and a 
single clutch operates the plunger, providing 
uniform rivet insertion and closure, as well 
as eliminating marring of the rivet head or 
unbalanced tension. Heads may be operated 
simultaneously to set two rivets at a time or 
the feed on either head may be locked to per- 
mit single rivet setting where necessary or de- 
sirable. The greater flexibility offered in this 





unit requires a minimum of investment in rivet 
ing machines. 

Two models are available, one for light, and 
the other for heavy duty work. In operation 
they are mounted on a bench and equipped with 
extension trip rod and floor trip treadle. The 
treadle is jointed and can be moved to any 
convenient position for an operator. 


Carboloy Concrete Drills 


A new Carboloy-tipped concrete drill, de- 
signed to reduce drilling time at least 50% in 
concrete, tile, brick, marble, asphalt and other 
non-metallic construction materials, has been 
announced by Carboloy Co., Inc., Detroit, Mich. 

Used in portable electric drills and hand 
braces, Carboloy Flat Drills have a wide range 
of application for installing machinery, fixtures, 
signs, brackets, etc., in industrial plants. They 
are also suitable for use in drill presses for 
machining all non-metallic materials. 
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Made Where Carburizing 


Many years of practical carburizing experi- 
ence are back of the consistently high and 
uniform performance of TIMKEN Carburiz- 
ing Steels. 


With such a fund of accumulated knowledge 
to draw upon, our metallurgists and steel 
makers are able to work with greater cer- 
tainty of final results. 


Furthermore, they have one of the larg- 


est and most efficient carburizing plants 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, 
STEEL AND TUBE 


Manufacturers of TIMKEN Tapered Roller Bearings for auto- 


mobiles, motor trucks, railroad cars and locomotives and all 

kinds of industrial machinery; TIMKEN Alloy Steels and Carbon 

and Alloy Seamless Tubing; TIMKEN Rock Bits; and TIMKEN 
Fuel Injection Equipment. 
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CARBURIZING STEELS 





KEN 


Is Part of the Daily Job 


in the world at their disposal for research 
and testing. 


lf you are not getting satisfactory service 
from your carburized parts or if they are 
costing more than they should, the steel 
you are using may be unsuitable or your 
carburizing practice wrong—or both. Our 
technical men will be glad to discuss your 
carburizing problems at any time. It will 


pay you to consult them. 


OHIO 
DIVISION 


TIMKEN 


ALLOY STEELS 
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The “Ste-tre-meter’’ for 
Steel Hardeners 


A steel tool, or a number of tools, when be- 
ing hardened, should be held at a specific heat 
in order to obtain the best possible grain struc- 
ture and hardness for the purposes or uses for 
which the parts or tools are intended. Until 
recently, it is stated, there has been no effective 
device available which would permit the skilled 
hardener, once the proper length of time the 
steel should be held at heat having been de- 
termined, to delegate to an unskilled workman 
the job of moving the work in or out of the 
furnace safely with the assurance that the 
assistant could not go amiss. 

To supply this want or device, the “Ste-tre- 
meter” was perfected and put on the market by 





“STETRE METER 


nN 
» « 





J. Milton Luers, 3211 Bellevue Ave., Detroit. 
As an example of how this instrument works, 
the case of hardening high-speed steel cut-off 
blades is cited. These blades vary in weight 
from 2 oz. to 12 oz. each and are hardened in 
large lots. Four very accurate and distinct time 
periods elapse within the pause these blades 
are in the super-heat furnace. Any variation or 
confusion in this timing upsets the cycle, re- 
sulting in spoiled work. Satisfactory results 
have been obtained in carefully regulating the 
timing with this instrument. For years, it is 
stated, blades have been hardened by the thou- 
sands by wholly inexperienced men. They are 
subjected to rigid inspection for hardness and 
grain structure. It is claimed that the result- 
ing invariable uniformity would be utterly im- 
possible without the aid of the Ste-tre-meter. 

Complete details regarding the Ste-tre-meter, 
how it is constructed and how it operates, can 
be obtained from the manufacturer. 


Furnace for Heat Treating 
Springs 


The Tuthill Spring Co., 760 W. Polk St., 
Chicago, has built a recirculating continuous 
draw furnace for heat treating all types of 
flat leaf springs. The furnace is said to com- 
bine the best features of similar furnaces in 
present use and to include several new fea- 
tures with the aim of securing high operating 
speed, together with temperature uniformity. 

The furnace is oil-fired. No flames touch the 
steel. Temperatures in the furnace are main- 
tained constantly between 850 and 875 deg. F. 
The Tuthill furnace speeds up production by 
having three ducts branching down from the 
center of the ““Y” section and discharging hot 
gases over as well as under the work, Thus 
the soaking temperature is reached by the time 
the work has traveled about 10 ft. into the 
furnace. 
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A Pyromaster Reset 
Potentiometer Controller 


A new “Reset Potentiometer Controller” for 
continuous processes, combining Bristol’s pyro- 
master potentiometer temperature measuring 
system and Bristol’s reset free-vane air-oper- 
ated control mechanism, has been announced by 
The Bristol Co., Waterbury, Conn. This in- 
strument, known as Bristol’s Pyromaster Re- 
set Potentiometer Controller can be used for 
automatically controlling temperatures up to 
3000°F. and is offered as a pyrometer and also 
as a resistance thermometer. A record of the 
controlled temperature is made on a 12-in. 
circular chart. 

The pyromaster temperature measuring system 
is electrical, operating on the potentiometer prin- 
ciple. This system is widely used in other 
Bristol’s temperature recording and controlling 
instruments. It has many exclusive advantages, 
such as the following: There is no mechanical 
motion of any kind except as required when the 
temperature changes (minimum wear); it is 
never necessary to lubricate any part of the 
operating mechanism; the galvanometer is com- 
pletely enclosed in a case; it is unaffected by 
excessive vibration. 

The reset control mechanism operates on the 
basic free-vane principle of air-operated control. 
This principle has been used by the Bristol 
company for many years. As the name implies, 
there is no retarding action at any point on the 
scale. The measuring system is free to measure 
and record the true temperature above, below, 
and at the control point. This is possible, be- 
cause, due to the unique design employed, prac- 
tically no power is required from the measuring 
element to operate the control apparatus. 


In the Pyromaster Reset Potentiometer Con- 
troller certain features of field adjustability have 
been added, whereby the throttling range and 
rate of reset may be changed over a wide scope 
by the user through simple finger adjustments 
to suit the requirements of the process involved. 
The company’s bulletin 507 describes this in- 
strument. 


Steel Coated with Aluminum 


An aluminum-coated steel is now commercially 
available under the trade name, “‘Al-Plate.”’ It 
is manufactured under a patent owned by Dr. 
Colin G. Fink, Columbia University, New York. 
The product can be drawn and has a tensile 
strength equal to the base metal. The surface 
will take a mirror finish which, it is claimed, 
will last indefinitely at ordinary temperatures. 
The process consists in anodically attacking the 
surface in a weak acid solution and then passing 
the steel sheet or plate through a bath of 
molten metal. The surface can also be col- 
ored and parts can be formed subsequently 
with little injury to the color, according to the 
claims. 


New Spectacle Goggle 


A new type spectacle goggle, equipped with 
super-tough lenses and designated as “Style 
WV1,” has just been added to the line of 
more than 300 goggles now manufactured by 
Willson Products, Inc., 269 Thorn St., Reading, 
Pa. Designed for maximum protection and 
comfort, this new goggle is available in various 
assemblies to suit the individual requirements 
of the wearer and is particularly applicable for 
use in industries where falling or flying objects 
present a serious eye hazard. It is equipped 
with clear, wide-view lenses and rocker nose 
pads; it is also made with comfortable broad 
saddle nose bridge. The goggles are available 
with wire screen, leather or transparent sonite 
sideshields, and with Willsonite lenses when 
specified. 








A Stamping Trimming 
Machine 


The Quickwork Stamping Trimming Machine 
is a machine recently designed and developed 
by The Quickwork Co., Chicago, for the trim- 
ming, beading, flanging, and forming of stamp- 
ings. With the use of this machine large ex- 
pensive dies for trimming and forming, as well 
as “shimmy” dies, are eliminated. The produc- 
tion obtained will compare favorably to that 
obtained on a press. With its use it is not 
necessary to have a large expensive press for 
this work. 

The stamping is gaged from the table top 
and the contours of the revolving rolls are 
made to fit the stamping. A number of oper- 

ations on these machines have been performed. 





Some of the largest work measured in overall 
dimensions from 3 to 7 ft., and the smallest work 
now being done from 4 to 6 in. The gage range 
of the machines made to date is from 24 to 12 
gage maximum, although they can be made in 
much larger sizes if required. 

The rolls are revolving at all times. They 
are opened by one roll being moved away from 
the other roll pneumatically, permitting the 
loading and unloading of the machine. The 
small roll or cutter, as the case may be, has 
horizontal adjustment and is actuated toward or 
away from the large roll by means of an air 
cylinder which is operated by a foot valve. The 
large roll or cutter has vertical adjustment. Th: 
machine is equipped throughout with anti-fric 
tion bearings, and incorporates a worm reduc 
tion transmission case housing hardened stee! 
gears running in a bath of oil. 

A large table is provided with these ma- 
chines, and its size is governed by the size 
of the stampings to be trimmed. This table 
is provided with vertical adjustment when the 
nature of the stampings to be formed or 
trimmed on this machine necessitates this ad 
justment. The base of the machine is con- 
structed of welded steel, and the upper housing 
of a heavy rugged semi-steel casting. 


“Coprtex’’—-A High 
Temperature Refractory 


Announcement has been made by the Arm- 
strong Cork Products Co., Lancaster, Pa., of 
two new products: “Coprtex High Temperature 
Block” and “Coprtex Heat Insulating Cement” 
for service in high temperature equipment. Both 
products, according to the manufacturer, have 
performed unusually well in a long series of 
rigid tests in the Armstrong central technical 
laboratory and in actual installations. 

Features of Coprtex Block are a high tem- 
perature limit of 1800 deg. F.; low lineal 
shrinkage; superior insulating efficiency; high 
modulus of rupture; accommodation of rivet 
heads and similar projections; lightness in 
weight; and availability in special as well as 
standard shapes. The manufacturer recommends 
Coprtex Cement for its high temperature limit; 
low lineal shrinkage; superior insulating effi- 
ciency; salvage properties; exceptional stickabil- 
ity; and ease of application. Complete informa- 
tion on the two products is contained in a 
folder which may be obtained without cost by 
writing to Armstrong. 
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THE INSIDE STORY 


of a perfect record 





Seacape Pyrometer Recorders are known for 
their silent action ... their accuracy and long 
life. They are dependable—mechanically and 
electrically simple. Rapid in response to ther- 
mocouple changes, with a guaranteed accuracy 
of 4 of 1% of scale range. Some of the details 
explain why perfect records and Foxboro Pyrom- 
eters go hand-in-hand throughout industry. 
The Foxboro Company, 54 Neponset Avenue, 
Foxboro, Massachusetts, U.S. A. Branch offices 
in 25 Principal Cities. 
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Readily accessible — entire mechanism 


can be seen and reached when required. PYROMETE R RECORDERS 


Strong andsensitive galvanom- 
eter. Every detail has been 
engineered to assure conven- 
ience ... sensitivity ... and 
freedom from breakage. Many 
improvements originated by 





Nolost motion here. Vieasurement 


Foxboro make it outstanding Utmost visibility on the single pen or multiple record Recorders isa and record are always accurate 
in assuring hairline accuracy. feature that thousands of users enjoy. It makes for more accurate and identical. Slide wire contact 
It has proved extremely de- and more economical control. The easily-read 12-inch wide chart and recording device are mounted 

pendable in thousands of in- may show only one temperature—or as many as eight different and move as an integral unit. 
stallations. temperatures. 











- nana woe east ee 


Thermocouples and accessories 
are specifically designed to 
assure the most accurate 





Uniform galvanometer sensitivity at al] points 


detection of temperatures. Fast recording with slow mechanical motion in the bal- on the scale is assured by the unique Foxboro 
We will gladly send you com- ancing mechanism banished noise . . . wear . . . and compensating slide wire. Balancing action and 
plete details upon request. inaccuracy in all Foxboro Pyrometer Recorders. pen travel are uniform across the entire scale. 
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Sonittep Dowmetal Pattern 
Plates for the Foundry 

After many months’ research and _ testing, 
George F. Pettinos, Inc., Philadelphia, announces 
that the new ‘‘Sonittep Dowmetal Pattern 
Plates’ are now in active production and have 
been received enthusiastically upon their intro 
duction in a few foundries. Pettinos’ engi 
neers had repeatedly heard complaints that the 
ordinary pattern plates were too heavy and cum 
bersome, too expensive, did not produce really 
accurate molds, slowed up production and in 
creased production costs. Working on the prob- 
lem, they now present these new pattern plates 
which, among several new features. are espe 
cially noteworthy for on distinct advantage 
They are plates of magnesium metal fully 35% 


lighter than aluminum, yet have a_ tensilk 
strength of 3 to 40,000 Ibs 

lr ivance test i¢ id ne four lt y engineers 
have pronounced then ne of the greatest ad 
vances in years towards the conservation of 
power and energy in the manual handling of pat 









“The finest product that we know 
how to make” has been the stand- 
ard of measurement of The Cleve- 
land Worm & Gear Company since 
1912. Each improvement in the 
Cleveland line has been incorpor- 
ated only when its merit has been 
proved through painstaking re- 
search. The heat treatment for the 
entire output of worms is done in 
Hevi Duty Vertical Carburizing 
Furnaces. 


tern plates; also possessing new working char- 
acteristics to facilitate production and assist in 
the manufacture of finer foundry products. De- 
scriptive literature is now available. 


A Super-Welding Hose 


A super welding hose, designed to guard 
against accidental explosions caused when both 
gas lines are subjected to sparks and hot metals 
in welding operations, has been announced by 
the New York Belting & Packing Co., Passaic, 
Mm 3. 

This hose, identified as “Great Seal Welding 
Hose, NY-10003’’, is constructed of an oxygen 
and acetylene resisting rubber tube covered 
with two or three plies (according to size) of 
strong lightweight duck. Over these duck plies 
is braided the safety ply of high tensile asbestos 


irn, which prevents hot sparks and metals 

mm penetrating the hose The cover is of 
super quality stocks in red, green, or black. The 
hose is made in four sizes—™% in. and ¥ in. 
i.d. 3 ply; % in. and in, id. 4 ply. 


CLEVELAND 
WORM & GEAR 


AND 
HEVI DUTY 


FURNACES 





An HD 1872 Vertical Retort Carburizing Furnace in the 
plant of The Cleveland Worm & Gear Co., Cleveland 


Send for Bulletin HD 937 


HEVI DUTY ELECTRIC COMPANY 


TRaot mann 


HEAT TREATING FURNACES 


ELECTRIC EXCLUSIVELY 


SCSISTERES US Pat. office 


MILWAUKEE, WISCONSIN 








Revolving Welding Table 

The latest machine for welders devised by 
the Ransome Concrete Machinery Co. at Dun- 
ellen, N. J., is a revolving welding table. It has 
been found specially advantageous for welding 
as done on tanks and other circular products. 
The entire device consists of but a few simple 
parts and weighs only about 990 Ibs. 

The table is 31 in. in diameter and 25 in. 
high when horizontal. It has 8 lines of radial 
slots for bolting the work to it. It is tilted by 
hand-operated' self-locking worm and _ wheel. 





The table tilts to a vertical position either side 
of the center line and in this position will carry 
a load of 600 lbs., with a maximum diameter of 
34 in. Work of larger diameter can be car 
ried in the vertical position on one side of the 
center. 

The table is driven by a % h.p. electric mo 
tor driving through a variable speed transmis 
sion and worm gear reducer. Range of table 
speeds 0.055 to 0.333 rpm _ corresponding to 
welding speeds of 0.43 to 2.6 ft. per min., on a 
30 in. diameter. Speed is adjusted by hand 
wheel on the side of the housing. The drive 
is reversible and the table can be driven in 
either direction. An average saving of 30 to 
50% on welding labor on all cylindrical or cir- 
cular products has been claimed with a _ net 
saving of 5 to 7% on welding rod. It enables 
the electrode to be held in one position resulting 
in a uniform and smoother weld, permits the 
welder to use the welding rod down to a 
shorter waste stub and saves its costs in 7 or 8 
mos. of steady work plus an increase in produc 
tion output from 30 to 50%. 


An Ardometer Radiation 
Pyrometer 


A new radiation pyrometer which uses, as a 
temperature-sensitive unit, the Ardometer, is 
being offered by The Bristol Co., Waterbury, 
Conn. This instrument measures the. surface 
temperature of hot objects or masses above 
1000°F., when the Ardometer unit is sighted 
so that it picks up the heat rays emitted, The 
temperature is recorded on one of Bristol’s 





potentiometers, on a round- or strip-chart re 
corder, or is indicated on a millivoltmeter py- 
rometer. 

The Ardometer has this important feature: It 
can be sighted directly on the object in the 
furnace and in this position it measures in- 
stantly the temperature of the object itself. It 
follows with fidelity the temperature changes 1n 
the material on which it is sighted. 
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When you are up against a tough draw, 


J&L STRIP and SHEETS 


have what it takes 
DUCTILITY — UNIFORMITY TO GAGE — TOUGHNESS. 


These qualities give you increased pro- 
duction and thereby reduce your costs. 


J&L Strip and Sheet Products help to speed 
up production ... cut costs ... because these 
J & L Products are uniform in quality ... 
uniform to gage ... have a clean, smooth 
surface ... are tough, yet ductile. 

All these qualities of J & L Strip and Sheet 
Products are developed in the carefully su- 
Pervised process by which J & L Steel is cus- 
tom-made to your specifications and accurate- 


ly finished in J & L’s modern 96-inch Contin- 


uous Strip Mill. You enjoy these advantages 
in every step of your preduction, gaining 
lower costs of operation... higher efficiency 
...and enhancing the safety and appearance 


of your product. 


JONES & LAUGHLIN 
STEEL CORPORATION 


American tnow ano Sreeci WORKS 
PITTSBURGH. PENNSYLVANIA 


MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850 


‘Jal 


STEEL 


J &L--ALWAYS MAKING FINER 
CARBON STEELS FOR NEW 
AND BETTER USES 








FUEL SAVED... ECONOMY ASSURED 


a 





ble tolerances. Write today for com- 
plete information, samples, and prices. 








ONG years of satisfactory and 

economical operation in furnaces 

of all types, have won for Armstrong’s 

Insulating Fire Brick an enviable repu- 

tation among leading furnace builders 
and plant supervisors. 

Use of Armstrong’s Insulating Fire 
Brick permits thinner furnace walls and 
consequent larger hearth area. The 
high crushing strength of these efficient 
brick makes them particularly adapt- 
able for arch work. And because they 
possess exceptionally low heat capacity, 
they permit the furnace to come to 
temperature more quickly and to main- 
tain more uniform temperatures. Arm- 
strong’s Brick are available in five types 
to meet a variety of needs. 

For engineers wishing to make open 
specifications for high temperature in- 
sulation, Armstrong will gladly furnish 
complete specifications outlining the 
standards required for the different 
physical characteristics with permissi- 


Armstrong Cork Products 
Company, Building Mate- 
rials Division, 982 Concord 
St., Lancaster, Pennsylvania. 








IMPORTANT FEATURES 


1. Ample insulating value 
2. High crushing strength 
3. Accurate sizing 

4. High spalling resistance 
5. High salvage value 

6 


. Complete line for wide tempera- 
ture range 


7. Ability to withstand handling in 
shipping and installing 
8. Special shapes of all types and 
sizes 
9. Easily cut on the job 
10. Stocks available in principal cities 
11. Laying cements with same physi- 
cal characteristics as brick 


12. Complete line of refractory facing 
cements 











| rmstrong s 


HIGH TEMPERATURE INSULATION 


INSULATING FIRE BRICK 
PLASTIC CEMENTS 
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HIGH TEMPERATURE BLOCK 
DIATOMACEOUS EARTHS 





Electric Arc Saw 


An electric arc saw that will cut iron, steel, 
any alloy metal, ferrous or non-ferrous, Tung- 
sten carbide as readily as low carbon steel, 
and yet leave the surface of the cut clean and 
smooth is announced by Miller Electric Mfg. 
Co., Appleton, Wis., under the trade name 
*Miller-Strobel Electric Arc Saw.” It is easy 
and safe to operate, due to the low voltage ap- 
plied across the are. It cuts with equal effi- 
ciency, economy, and speed regardless of the 
hardness or analysis of the metal, and with- 
out changing the temper or destroying the 
structure. It is said to be more economical 
and faster than any other type of metal cut- 





ting. It can be furnished in special models 
for slotting, turning, arc threading, arc milling 
and are turning, etc. Mechanically the sawing 
unit itself consists of a soft alloy steel blade 
provided with a multitude of small straight teet! 
on its circumference. This blade is V-belt drive: 
at a high speed by an industrial type electri 
motor. 

Cuts are made by means of a _ controlle 
electric arc that “‘leaps’’ ahead of the saw an 
brings the metal along kerf lines to a molte 
or plastic condition. The saw blade functior 
only to sweep the molten metal from betwee: 
the kerf lines and as an electrode from whi 
the heat generating arc “‘jumps’’ to the wor 


Alloy Mushroom Valve for 
ingot Soaking Pits 


Several years ago the American Manganes 
Steel Division of The American Brake Shoe 
Foundry Co., Chicago Heights, Ill., in collabor 
tion with a Chicago district steel mill, dev« 
oped a new type mushroom valve for use « 
ingot soaking pits. Now, after two years 
service, it has been definitely ascertained th: 
these new type valves of “Amsco Alloy’ wi!! 
render long time, economical service. In this 
test installation, Amsco Alloy mushroom valves 
weighing 80 lbs. replaced cast iron valves weigh 
ing approximately 800 lIbs., a saving in weight 
of 90%. 

As a result of the successful test perform 
ance, this mill recently equipped seven addi 


tional furnaces with the new valves. The F-10 
Amsco alloy used contains 26-28% chromium 


and 10-13% nickel, a metal which resists cor 
rosion, abrasion and oxidation, while retain 
ing considerable strength at temperatures up to 
2100°F. These valves were 22 in. between seat 
ing rings and 24% in. in diameter outside of 
flanges. They are used as cast except for ma 
chining of the seating surfaces. 


New Finishes for Despatch 
Ovens 


An outstanding development in Dulux and 
Synthetic Enamel Oven design has_ recently 
been made by engineers of the Despatch Oven 
Co., Minneapolis, Minn. Improved finishes are 
obtained in less time and with real operating 
economies on a high production schedule. Three 
large new Despatch ovens, incorporating the 
new features, have just been recently installed 
in the new refrigerator plant of Crosley Radio 
Corp. in Richmond, Ind. 
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Book Reviews 


A SWEDISH IRON WORKS, SAND- 
VIKEN 1862-1937 (Ett svenskt jernverk) 


Sandvikens Jernverks Aktiebolag, Uppsala, Sweden, 1937. Paper, 
73 x 105g in., 442 pages. 


A review of the history of Sandvikens Iron Works issued at 
the occasion of the 75th anniversary of the company. This plant 
which has expanded into one of Sweden's largest industrial con- 
cerns holds particular interest because its founder, G. F. Géransson, 
was the first to carry out in commercial practice the method of 
producing steel from pig iron patented by Sir Henry Bessemer in 
1855. The first converter was started at Sandviken in 1858, at 
which time the Bessemer patent had not yet been practically 
worked in England. Detailed descriptions are given of the com- 
pany’s steel making and manufacturing facilities, including the 
large electric furnace division —B. H. STROM. 


MECHANICAL TECHNOLOGY OF 
MATERIALS FOR MACHINE CON- 
STRUCTION (Lehrbuch der mechanischen Tech- 
nologie der Maschinenbaustoffe) 


Sth Edition Hermann Meyer 
Max Jdnecke Verlag, Leipzig, 1938. Paper, 534 x 8% im., 300 
pages. Price 5.40 RM. 

This is a book on general metallurgy, covering the smelting, 
melting, casting, working, welding, and heat-treatment of ferrous 
and non-ferrous metals. This is a large order to fill in 371 pages, 
and each topic is dismissed with the minimum possible words, so 
that the volume classes only as an elementary text book, covering 
material available in many other books. The main reason for a 
new edition is to bring in some 20 pages on non-metallic materials, 
especially plastics, and to urge the use of plastics, as materials that 
Germany does not have to import, as substitutes for imported 
metals wherever possible —H. W. GILLETT. 


FORMING INTERMEDIATE 
SHAPES OF LIGHT ALLOYS (Span- 


lose Formung von Halbzeugen aus Leichtmetall-W erkstof- 
fen) 
Helmut Hornauer 


Carl Hanser Verlag, Munich, 1938. Paper, 5% x 8% in., 64 
pages. Price 1.35 RM. 


In order that the domestic materials, Al and Mg, may be more 
readily utilized, a continuous stream of pamphlets about them 
comes from the presses of German publishers. This one is writ- 
ten for the shop which makes articles from sheet or rod of Al and 
Mg alloys by forging, pressing, binding, etc. The commercial 
alloys are listed and the requirements for precipitation hardening 
of those amenable to this process are discussed. Methods and 
simple machines for forming are described, including those for 
hot working Mg alloys. 

The metallurgical information is available in many publications, 
so the metallurgist will find little that is new. It is, however, 
condensed into convenient compass and the shop man should find 
the pamphlet a useful introduction to the subject —H. W. G1LLeTrT. 


MAY, 1938 


ERMAN SUBSTITUTE MA- 
TERIALS 


(Deutsche Austausch-W erkstoffe) 


H. Buergel 


Julius Springer Verlag, Berlin, 1937. Paper, 6% x 8 in., 154 
pages. Price 6.60 RM. 


The purpose of this book is to furnish information on the 
working and utilization of those materials that can be made from 
German raw materials and that are able to replace metals and 
Alloys whose supply is dependent on foreign exchange. 

About 40% of the space is devoted to non-metallic ‘Austausch- 
Werkstoffe’’ such as resins, wood, rubber, glass, porcelain and 
stone. (The Germans now carefully avoid the war term ‘Ersatz’ 
because of its suggestion of substitute-inferiority.) Only 90 pages 
deal with metallic materials and these are almost entirely taken up 
by light metals. Strangely enough, the preface states that Germany 
can supply all her Mg requirements with German ore, but all Al 
ore must be imported. The smelting and refining processes of 
these two metals are merely touched upon, but detailed informa- 
tion is given on their properties, composition of German brands 
of alloys and working, including the four standard casting proc- 
esses, plastic deformation at room and elevated temperatures, join- 
ing, aging, machining, surface treating, etc. The information has 
been gathered from hand-books, house organs and fourteen German 
periodicals, but specific references are not given. The sections 
on the actual industrial applications of Al and Mg alloys in cases 
where other alloys had been previously used, is conspicuously 
brief, occupying only 2 pages. Three and a half pages give pass- 
ing mention to the efforts of German metallurgists either to im- 
prove or to replace steels, cast irons, zinc alloys, and bronzes by 
equivalent materials. However, this part of the book is very 
superficial and many recently applied or newly developed alloys 
are not mentioned at all. 

Only engineers and metallurgists specially concerned with the 
technology of aluminum, magnesium and their alloys will be inter- 
ested in this condensed, moderately priced book —ErIcH FETz. 





WITH HAMMER AND TORCH (\Med- 
hammare och fackla) Vol. 8 


Sancte Orjens Gille, Stockholm, 1937. Paper, 634 x 934 in., 145 
pages. 

A historic review dealing with the early days of the Swedish 
mining and metal industry. Of particular interest are two chapters 
dealing with Kopparberget, the old copper works at Falun, the 
most important copper works in the world in medieval times. One 
of these is a letter from the Swedish king, written in 1360. The 
other discusses smelting methods at Falun about 1700 and gives 
sketches of the copper blast furnace used at that time. The 
Swedish furnace type had a rather low shaft and a smaller fore 
hearth than German furnaces. A sketch of an iron blast furnace 
dated 1769 is also given. Other chapters deal with Swedish iron 
production and export about 150 years ago, and with the iron 
industry around the town of Orebro where 225 furnaces are ac- 
counted for during the period 1500-1900.—B. H. Strom. 


METALLIC RAW MATERIALS, NO. 
2 — MOLYBDENUM, MONAZITE, 
MESOTHORIUM  § (Die Metallischen Rohstoffe, 


2 Heft. Molybdenum, Monazite, Mesothorium) 


Paul Krusch 


Ferdinand Enke Verlag, Stuttgart, 1938. Paper, 6 x 10 in., 87 
pages. Price 6 RM. 


This volume presents a geological description of the Mo deposits 
of the world. The only German source is in the Mansfield cop- 
per deposits, which have been worked since the year 1200. This 
ore carries about 3% Cu, a little Ag, and mere traces of Mo, 
along with a little Co and Ni. During smelting, some of the 
Ni, Co and Mo collect in furnace “sows,’’ which are worked up 
for Co when its price permits. During the war some 5,000 tons 
of sows from the old accumulation were worked up for Mo. 

The normal production is around 800 tons of sows per year, 
corresponding to 40 to 50 tons of Mo. Estimates of average Ger- 
man consumption of Mo range from 400 to 1700 tons per year. 
Hence, Mo must be imported and Germany is endeavoring to limit 
its use to the more essential applications. 

The list of metallurgical uses given seems to be taken from 
German patent and promotional literature without check-up by a 
metallurgist. A composition similar to Toncan is credited as 
non-scaling at high temperature and alloys for use in oil-cracking 
are said to contain 6-16% Mn, 16-22% Cr, 1-10% Mo and 0-3% 
C. The maximum C sounds a bit fishy. 

Geological discussion of Monazite and Mesothorium deposits is 
included.—H. W. GILLETT. 
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1- ORE 


The Eldorado Operation at Great Bear Lake. E. J. WALLI, 
J. P. RYAN & D. A. G. SmirH. Trams. Can. Inst. Mining Met., 
Vol. 41 (in Can. Mining Met. Bull. No. 310, Feb. 1938), pp. 61- 
76. Minerals of economic significance are pitchblende, Ag and, of 
secondary importance, chalcopyrite. Co-Ni minerals and Bi in- 
crease with depth, and assume importance. Three flow sheets for 
concentration are presented, and present practice is discussed. 
From a bumping table, high-grade pitchblende, Ag and Co-Ni 
minerals are removed for shipment, and waste rock is sent to 
waste. The remainder of the ore is crushed, ground, and screened 
at 14 mesh. Oversize is jigged, the tailing being returned to the 
mill and the hutch product and concentrate going to the dryer. 
The undersize is tabled to form a high-grade concentrate (to 
dryer), a middling, which is returned to the tables, and a tail- 
ing, which is classified, the sand being ground and returned to the 
classifier, and the overflow floated. Flotation gives a Cu-Ag 
concentrate (to dryer). Tailings go to Plat-O tables, the concen- 
trate going to the dryer, and the tailings, after conditioning, to 
flotation. This flotation concentrate (Cu-Ag) goes to the dryer, 
and the tailings to waste. Reagents are Aerofloat No. 25 0.1142, 
No. 208 0.0309, and NaOH 0.144 Ib./ton. Chalcopyrite can be 
depressed with small amounts of NaCN. As much as 80% of the 
pitchblende in the ore may be in the —34 in. size; great losses 
occur in slimes. Fine grinding causes loss of pitchblende, but is 
essential for high Ag recovery. High recoveries are obtained on 
tables if the material is coarse, but the grade is too low to be 
practical. Blanket strakes are valueless for recovery of fine pitch- 
blende. Introduction of jigging has raised recovery. Total costs 
are $3.976/ton, milled. AHE (1) 


Limestone Mining in Muscoda No. 5 (1) A Unique Under- 
ground Operation in the Birmingham District. E. M. BALL & 
A. W. Beck (Tennessee Coal, Iron & Railroad Co.) Eng. Mining 
]., Vol. 138, Dec. 1937, pp. 32-36; (II) Ventilation and Other 
Auxiliary Operations Are Described. Isip., Vol. 138, Jan. 1938, 
pp. 53-57. Development and mining practice at Muscoda No. 5 
are outlined. A unique relationship exists between the limestone 
and the older Fe-ore workings. The occurrence of methan in the 


mine is unusual. WHB (1) 


Gold in the North West Frontier Province. A. L. COULSON 
(Geol. Surv. India) Trans. Mining Geol. & Met. Inst. India, Vol. 
33, Dec. 1937, pp. 191-202; discussion, pp. 203-206. Descriptive. 
An account of the washing processes of Au bearing gravels of the 
Indus and Chitral Rivers, as practised by the indigenous Au work- 
ers. Work could be vastly improved by the introduction of sluices, 
a convenient and portable design of which is given. APS (1) 


Howe Sound’s Holden Mine Nears Production. J. B. HuTTL 
(Staff) Eng. Mining J., Vol. 139, Jan. 1938, pp. 32-35. The Au- 
Cu property in Chelan range in Washington is equipped with a 
1000-ton/day flotation plant in an area remotely situated and lacking 
rail transportation. WHB (1) 

Progress at Mt. Lyell. R. M. Murray. Chem. Eng. Mining 
Rev., Vol. 30, Dec. 15, 1937, pp. 83-84. Ore reserves are up, the 
grade of ore is reduced, and costs are down. The milling plant 
is being extended to 3000 tons daily. WHB (1) 


la. Crushing, Grinding 
& Plant Handling 


Collection of Gold by Irom Abraded in Grinding. S. R. 
ZIMMERLEY. U. S. Bur. Mines, Rept. of Investigations No. 3364, 
Dec. 1937, pp. 3-5. Au is collected on metallic Fe surfaces dur- 
ing ball milling. This Fe, collected magnetically or by flotation, 
will account for most of the Au in the ore if grinding is continued 
long enough and if the ore is hard and siliceous. If the gangue 
is softer than the Fe balls, the Au collected by abraded Fe is small. 
Apparently malleable Au is smeared on the roughened surfaces of 
the grinding media. As grinding progresses, small particles of Fe, 
with its adherent Au, are removed by abrasion by the hard 
gangue material. AHE (ia) 

Comparison of Low versus High Discharge for Ball Mills. E. 
L. LONGMORE & THE HOLLINGER Mit Starr. Bull. Inst. Mining 
Met. No. 395, Aug. 1937, pp. 1-6. Discussion. See Metals and 
Alloys, Voi. 9, Jan. 1938, p. MA 7L/%5. AHE (ia) 
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JOHN ATTWOOD, SECTION EDITOR 


ib. Gravity Concentration 


Co-ordination of Theories of Gravity Separation. ARTHUR 
A. Hirst. Trans. Inst. Mining Engrs., Vol. 94, Oct. 1937, pp. 
93-113. The laws of fluid resistance are developed. Free settling, 
hindered settling and interlocking beds of particles are considered 
in relation to the resistance laws under various conditions. 


AHE (1b) 


ic. Flotation 


A New Ore Concentration Process (Ueber ein neues Auf- 
bereitungsverfahren) E. BIERBRAUER. Berg-u. Hiittenmdnn. 
Jahrb. Montan. Hochschule Leoben, Vol. 85, Nov. 30, 1937, pp. 
204-208. Descriptive. A mew method for concentration and 
separation of coarse mineral mixtures has been developed, which 
applies the principle of boundary faces used in the flotation 
process. Flotations can not be used to advantage except with 
grain sizes approaching colloidal dimensions. The new method 
brings the mixtures in contact with adhesive materials rather than 
air bubbles, thus developing stronger adhesive forces, so that 
lumps up to 10 cm. diam. can be separated. If ice is used as 
an adhesive, hydrophobic grains do not freeze thereto, whereas 
hydrophilic grains do. If a hydrophobic organic adhesive is 
employed, the process of adhesion is reversed. The method is 
called the “picking process.’ A mixture of phosphorite and 
quartz of 2-6 cm. was separated by this picking process when 
treated with a 1% aqueous solution of Na-palmitate, to which 
preferably 2% petroleum or another oil is added. This mixture 
is placed on the adhesive mass, e.g. a bituminous materia! 
(naphtha), solid at normal temperature. After 1-2 min., th 
phosphorite grains stick to the mass, but the quartz grains drop oft 
upon rotation of the support. If ice is used, the quartz grain 
stick and the phosphorite drop off. For grain sizes from .5 t 
1.5 cm., the concentration of phosphorite was 89.6%; from 1.‘ 
to 3 cm., 98%. Experiments with magnesite-serpentine, calcit« 
quartz, bitumen-containing slate, etc., gave similar results. Som 
practical arrangements for continuous application are described. 

Ha (lc) 


Flotation of Oxidized Silver-lead Ores as Influenced by Modi- 
fied Grinding. S. R. ZimMERLEY. U. S. Bur. Mines, Rept. o/ 
Investigations No. 3364, Dec. 1937, pp. 7-30. When siliceous 
oxidized Pb-Ag ore, containing anglesite, cerussite, plumbojarosite. 
argentojarosite, or cerargyrite is ground in a ball mill at standard 
speed, a heavy spohge of metallized Pb is found in the settled 
pulp and Fe** appears in the supernatant liquor. The sponge, 
abraded Fe, and free Ag may be floated with high recovery. 
These products are formed by reaction between the Pb minerals 
and the Fe balls. Concentration of Chief Consolidated ore, almost 
completely oxidized, containing SiO. 57%, Pb 8% and Ag 11 
oz./ton and now shipped without concentration, was attempted 
by these methods. Grinding was done in brine and in acidic 
brine, cold and hot. Without sulfidizing, 74% of the Pb and 
83% of the Ag were recovered in a good grade of concentrate 
Similar tests on Tintic Standard ore, 68% SiOx, 4.5% Pb, and 
22 oz. Ag, not now concentrated, gave a pyritic concentrate high in 
Pb, with 81% recovery of Pb and 94% of Ag. A reagent com- 
bination of dixanthogen and Emulsol X-1 was effective for flota- 
tion from a pulp containing large quantities of soluble salts. It 
can be used over a wide pH range, including acidic circuits. 
Conditions for grinding and flotation are complicated, but progress 
is being made in simplification. AHE (ic) 


The Importance of Flotation at Alaska, Juneau. R. G. HALL 
(Alaska Juneau Mining Co.) Eng. Mining J]., Vol. 139, Jan. 1938, 
pp. 39-42. Recovery of Au by flotation at Juneau exceeded $28,000 
in the last month of record. The adoption of slimes treatment 1s 
expected to increase the saving by approximately $20,000. The 
flowsheet is shown based on 7,000 tons of ore fine milled daily. 

WHB (ic) 
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2-ORE REDUCTION 





2a. Non-Ferrous 


Simultaneous Removal of Antimony and Carbon Disulfide 
from Sulfide Ores in an Electric Furnace (Gleichzeitige Gewin- 
nung von Antimonmetall und Schwefelkohlenstoff aus Sul- 
fidischen Erz im Elektroofen) H. PAWECK & R. Krause. Metall 
u. Erz, Vol. 34, No. 15, 1937, pp. 391-401. Original research. 
An experimental process has been developed whereby the ore is 
heated to 1200° C. in a special furnace to vaporize part of the S, 
which reacts with charcoal to form CS: The enriched Sb product 
liquates out, yielding a final product of 76.2% Sb and 56.3% 
pure CS». Tests on a larger scale are to be worked out. 

PCR (2a) 

Eiectrolysis of Magnesium Oxide. V. P. Pavlov & A. M. 
ROMANOVSKU, Legkie Metal., Vol. 6, Apr. 1937, pp. 15-21. In 
Russian. Original research. An electrolyte consisting of 61% 
MgF:, 32% BaF: and 7% NaF was used for the electrolysis of 
MgO. This electrolyte dissolves less than 1% MgO at 800° C. 
During electrolysis MgO must be constantly added to prevent a 
lecrease of its concentration in the electrolyte and consequent 

anode effect.” The Mg produced by electrolysis of its oxide is 
nore resistant to corrosion than Mg obtained by electrolysis of 
MgCls. HWR (2a) 

Production of Silicon-aluminum. P. V. GoLuBKov & M. N. 
MIROSHNIKOVA (Dnepr Aluminum Plant) Legkie Metal., Vol. 6, 
May-June 1937, pp. 6-9. In Russian. Practical. Dried kaolin 
» crushed, ‘mixed with charcoal, briquetted, mixed with quartz, 
ind reduced in an electric furnace. The Si-Al produced contains 
25-35% Al and 1.5% Fe. Low-Fe alloy is used for production of 
Silumin and the high-Fe for deoxidation of steel. The process 
equires 2.5 tons kaolin, 0.125 tons quartz, 1.3 tons charcoal, 0.2 
ons electrodes and 12,000 kw.-hrs./ton alloy. HWR (2a) 

Electrothermic Distillation of Metals. W. S. LANbis (Am. 
Cyanamid Co.) Trans. Electrochem. Soc., Vol. 72, 1937, pp. 293- 
316. Descriptive. New processes for the electrothermic produc- 
tion of Zn and Mg are described. The reaction ZnO + C = 
Zn + CO or the reaction MgO + C = Mg +- CO is carried out 
in a closed electric arc furnace. Zn vapor or Mg vapor collects in 
a condenser and is redistilled in a second electric furnace. The 
Zn produced is equal to the best retort grade and the Mg is 
superior to the electrolytic grade. (2a) 


Electrolytic Production of Beryllium-copper Alloys. C. G. 
FINK & TSING-NANG SHEN. Trans. Electrochem. Soc., Vol. 72, 
1937, pp. 317-325. Alloys were produced by electrolyzing a fused 
bath containing 50 parts Be oxyfluoride, 34 parts Na fluoride, and 
16 parts Ba fluoride with a cathode of molten Cu. The current 
efficiency was 48.7%, and alloys containing over 3% Be were 
produced. GBH (2a) 

Electrothermic Production of Mg (La Fabrication Electro- 
thermique du Magnésium) J. Four Elec., Vol. 47, Jan. 1938, pp. 
19-20. Descriptive. At Rodenthein, Austria, a reduction furnace 
is charged with magnesite ore and coke or anthracite. The result- 
ing vapors of 60-70% Mg and 15-22% MgO, with some impurities, 
are collected, briquetted and distilled to obtain Mg of high purity. 

FHC (2a) 

The Electrolysis of Molten Antimony Sulphide. Robert E. 
VivIAN. Trans. Electrochem. Soc., Vol. 69, 1936, pp. 657-660. 
Metallic Sb is producéd upon electrolysis of a molten bath contain- 
ing 85% Sb sulphide and 15% Na sulphide at 650°-700° C. 
Current density was 0.3 amp./cm.*, using graphite anode and 
cathode. Volatilization losses were high and current efficiency 
was low. GBH (2a) 

The Use of Barium and Calcium Chlorides in the Electrolysis 
of Magnesium Chloride. A. Yu. Tartz & V. M. ZHOGINA. 
Legkie Metal., Vol. 6, Mar. 1937, pp. 25-26. In Russian. 
Original research. The addition of 20% BaCl, or CaCl. to an 
electrolyte consisting of 32-41% MgCl, 58-77% (KCl + NaCl) 
and 6% CaF; increased the current efficiency about 12%. 


HWR (2a) 
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Production of Pig Iron in the Norwegian Spigerverk Fur- 
naces (Elektrisk tackjarnstillverkning i den norska Spigerverk- 
sugnen) IvAR HOLE. Jernkontorets Ann., Vol. 121, Nov. 1937, 
pp. 667-75. The Spigerverk furnace is operated with 3 electrodes 
in line or placed in a triangle. The ore and fuel are charged 
through the dome at a fixed distance from the electrodes. Gaseous 
products go off through ducts. The rate is controlled by raising 
and lowering the electrodes. Ore, sinter and briquettes may be 
reduced. Reduction is commonly effected by coke dust and coke 
in the ratio 2:1. Fe and slag are tapped from the oven and 
separated outside by decantation. The gas contains 15% COs, 
78% CO, 1% CHa, 5% He, and 1% Ne. Power requirements are 
2400-3000 kw.-hrs./ton. Electrode consumption is 8-10 kg./ton. 
Inspections are needed about once a year. HCD (2b) 


The Protection of Iron Blast Furnace Wall. YosHIHIko 
HIRAKAWA. Suiyokwai-Shi, Vol. 9, Jan. 1938, pp. 425-434. In 
Japanese. Descriptive. Several factors affecting the erosion of an 


Fe blast furnace wall, such as impact and rubbing action of charge, 
deposition of C, softening under load, and corrosion by slag, 
flame or gases, and heat are discussed. Large, heavy cast Fe pro- 
tectors are recommended for the furnace wall. The throat should 
be lined on the outside with steel plates. The wall of the shaft 
is lined thinly on the upper half and thickly on the lower half, 
and is coated with steel plate shell, in place of cooling box or pipe 
The boshes are cooled by cooling boxes, and are coated with steel 
plates or fastened with steel bands. The furnace bottom is coated 
with steel plates and cooled by water from outside. Between the 
steel plates and the brick-work retort C granules are stamped in. 
HN (2b) 
Life of Blast Furnace Shafts. G. LUKIANETS & M. LUKIANETs. 
Teoria 1 Pract. Met., Vol. 9, No. 8, 1937, pp. 6-8. In Russian 
Rapid wear of shafts, which is the principal reason for blowing 
out blast furnaces in Russia, is attributable to too narrow a mantle 
plate, which can support only about 14 of the shaft lining section, 
the remainder resting on boshes. Non-uniform abrasion of shaft 
lining is associated with lower charge over the Fe notch. Allow- 
ing some wind to escape through the notch after the Fe is drained 
keeps the hearth over it cleaner, so that the tuyeres can furnish a 
greater amount of air in the corresponding region. This creates 
a non-uniform gas stream, larger amounts of which pass at the 
side of the Fe notch. (2b) 


Sintering in Rotary Kilns. Ssee/, Vol. 101, Dec. 20, 1937, 
pp. 71-72, 74. Describes developments and improvements of F. L. 
Smidth & Co. for sintering blast-furnace flue-dust, ore fines, and 
similar materials. Special shape of rotary kiln causes sinter to 
form in a short section of kiln close to discharge end. Only a 
small amount adheres to kiln lining. A powerful H:O-cooled 
scraping rod is forced into kiln while operating to remove crust. 
If rich fuel is used, flame is concentrated sufficiently to get a short 
sintering zone. If poor fuel is used, charge must contain some C, 
and when material enters sintering zone, preheated air is blown 
on it. Sinter drops to cooler consisting of pan conveyor so housed 
that all combustion air may be drawn through cooler. MS (2b) 


Theoretical and Practical Investigations of Roasting of 
Westphalian Siderite (Wissenschaftliche und betriebliche Unter- 
suchungen der Spateisenstein-Réstung im Siegerland) E. 
Protzki. Arch. Eisenhiittenw., Vol. 11, Dec. 1937, pp. 263-272. 
The effect of temperature and time of roasting were studied in 
the laboratory and in large scale tests. Increased height of shaft 
of roasting furnace, improved insulation, and changing the method 
of charging and air input to give continuous instead of batch 
operation effected appreciable economies. SE (2b) 


Agglomeration of Flue Dust. G.PANUKHNO. Teoria i Pract. 
Met., Vol. 9, No. 12, 1937, pp. 9-17. In Russian. The average 
amount of flue dust produced per ton of Fe in 1 plant continuously 
increased from 0.109 ton in 1926 to 0.360 ton in 1935; accumula- 
tions in some plants have reached 12 million tons. The present 
investigation shows that this dust can be sintered alone, but 
preferably combined with ore. (2b) 
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The Low-frequency Induction Furnace. Foundry Trade J., 
Vol. 57, Dec. 30, 1937, pp. 501-503. As early as 1922 E. F. 
Russ drew attention to the functional, economic and metallurgical 
advantages of this type of furnace, and a year later the first low- 
frequency induction melting furnace of his own design was con- 
structed for a brass foundry. Since that time the low-frequency 
induction melting furnace has achieved a solid position through- 
out almost the whole field of heavy metals, especially for the 
melting of Cu alloys, such as brass, Ni silver and cupro-Ni. 
Experience with more than 200 Russ low-frequency induction 
furnaces is now on record. Construction of the furnace, melting, 
furnace lining, melting channels, furnace transformer, tilting de- 
vice, general arrangement of the installation, electrical conditions, 
starting up metal, melting Cu alloys, light-alloys and cast Fe are 
discussed. The following operating example of the superheating 
of cast Fe is given: Russ low-frequency induction furnace, Type 
10G10; effective weight of cast, 1 ton; pouring temperature, 
1550° C.; superheating period, 35 min.; total consumption of 
current in continuous operation, 80 kw.-hrs./ton; life of the fur- 
nace lining, 200 melts; furnaces built to take up to 2 tons effec- 
tive weight of charge. For the purpose of superheating cast Fe 
and alloyed Fe the duplex process is preferred; liquid Fe from 
the cupola is charged from a spout, or by means of a crane ladle, 
into the induction furnace, and is there refined by superheating, a 
temperature around 1550° C. being adopted in practice. A cold 
scrap charge can also be melted down in the Russ induction fur- 
nace and used to produce high-quality electric Fe. AIK (3) 


Refining Steel in the High-frequency Furnace. VICTOR 
StoBizE. Foundry Trade J., Vol. 57, Dec. 23, 1937, pp. 489-491. 
Review. The surface of the molten metal and, therefore slag-line, 
is below the level of the inductor coil, #.e. within the heating zone 
of the furnace. The thickness of the crucible wall at the slag line 
in the ordinary high-frequency furnace cannot be made greater 
than 2 or 3 in. The very strong surface turbulence of the metal 
in the ordinary furnace, if refining is attempted therein, causes 
the powerfully active slags to erode the crucible. Contrary to fre- 
quent supposition, strong electrical turbulence of the metal is not 
required, nor even desirable, for refining steel. The solution for 
a successful refining high-frequency furnace appears to be the fol- 
lowing: The slag-line must be located higher than the super- 
heated crucible wall. The refractory lining at the raised slag- 
line must be much thicker than the few inches available in the 
crucible wall of the furnace. The slag-line must be fully repair- 
able after each heat. The surface turbulence of the metal from 
electrical cause must be reduced. A description of the furnace 
which met those requirements is given, and metallurgical consid- 
erations are discussed. AIK (3) 


A Balanced Blast Cupola in Operation at the Batawerke, 
Zlin, Czechoslovakia. A. HijRNeR. Bull. Brit. Cast Iron Re- 
search Assoc., Vol. 5, No. 1, July 1937, pp. 10-11. Translation 
from the Czechoslovakian Tech. J]. (Strojnicky Obsoz) Feb. 20, 
1937. In principle, a balanced blast cupola is one in which the 
zone of the tuyeres is extended. The cupolas at the Bata boot 
and shoe works, Zlin, 20 in. and 27 in. diameter, each have 3 
main tuyeres and 9 auxiliary tuyeres. The particular design of 
the furnace ensures complete combustion of the coke, and gives 
an unoxidized melt at high temperature. The furnace is run in 
much the same way as the ordinary cupola, the only alteration 
being in the quantity of bed and charge coke. It is not an expen- 
sive matter to convert a cupola to balanced blast type. The table 
given in the paper clearly shows that the balanced blast cupola 
does really operate economically. The castings produced are of 
very good quality, and, in view of the high temperature of the Fe, 
it fills thin-walled molds satisfactorily even where P content is 


low. AIK (3) 


Facts About Foundry Sand. Edgar Allan News, Vol. 16, Dec. 
1937, pp. 112-115. Practical. Edgar Allan & Co. use 2 types of 
sand: bonded sand, with a clay content, and silica sand. The 
former serves to form the shape of the casting, and to retain it 
without collapsing; the latter is used simply to dilute the costlier 
bonded sand. Preparation for use in the foundry and testing 
methods for mechanical properties are briefly described. Ha (3) 
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Sixteenth Annual Report for the Year Ending June 30, 1937. 
Brit. Cast Iron Research Assoc., 24 pp. The work reported last 
year on graphite refinement has been followed along several lines. 
Attempts have been made to apply the process to the cupola fur- 
nace, for which purpose a small experimental cupola was built 
Definite progress has been made. Considerable work has been 
done on the separation and analysis of non-metallic inclusions in 
both pig and cast Fe. The first separation method adopted was 
the alcoholic iodine method. In addition, the apparatus for the 
Cl method has been set up. Work on the shrinkage and con- 
traction of cast Fe has been pursued actively throughout the year. 
The work on Al cast irons has been continued. The Al cast 
irons appear to have unusually high strength at elevated tempera- 
tures. The development of the balanced blast cupola has been 
continued. The total number of installations made or under con- 
struction is now 175, with an aggregate hourly capacity in excess 
of 1200 tons. An important investigation on the use of naturally 
occuring clays as bonds for molding sands, both natural and syn- 
thetic, has been completed and reported. AIK (3) 


A New Pattern Plate Method and Its Importance for Foundries 
(Ein neues Modeilplattenverfahren und seine Bedeutung fiir die 
Giessereien) Giessereipraxis, Vol. 59, Jan. 16, 1938, pp. 33-38. 
A new patented method is described which offers the following 
advantages: (1)- decrease in processing costs of 90% as compared 
to the former methods of making pattern plate, (2) reduction of 
processing time about 90%, (3) possibility of application of the 
new method in about 90% of all cases. Applicability of the 
method, tools for making the parts, method of making the plates, 
economy of method, utilization of method, and objections to 
the new method are discussed. GN (3) 


Synthetic Molding Sand. Part II. Standardized Manufacture 
(Synthetischer Formsand. II. Planmdassige Herstellung) H. REIN- 
INGER & H. JENSCH. Giesserei, Vol. 24, Dec. 17, 1937, pp. 649- 
654. Grain size classification of sands in various countries is dis 
cussed. Gas permeability depends on distribution of grain size 
and increases with the content of particles larger than 0.1 mm 
Methods of preparation, conveying, and several types of standard 
ized sands are described. For Part I, see also Metals and Alloy 
Vol. 9, Apr. 1938, p. MA 220L/%5. Ha (3) 


Naturally-bonded or Synthetic Moulding Sand. A. Tipper 
Foundry Trade J]., Vol. 57, Dec. 23, 1937, pp. 492-493; Dec. 30 
pp. 504-506. Practical review. American practice, constitution 
of sand, sand grains, bonding material, expansion characteristics, 
synthetic sands, moisture, steel molding sands, non-ferrous mold- 
ing sands, cement-bonded sands, physical properties of cement- 
bonded sands, etc., are discussed. AIK (3) 


3a. 


Flow of Metal in Aluminum Die Casting (Die Einstrémvor- 
ginge bei Aluminiumspritzguss) W. R. BRANDT. Techn. Zentralbl. 
prakt. Metallbearbeit., Vol. 47, Oct. 1937, pp. 751-754; Nov 
1937, pp. 819-824; Dec. 1937, pp. 893-899. Original research 
A testing equipment has been developed, permitting the tracing 
of the metal flow in die casting molds. Exhaustive experiments on 
Al at 25-35 atm. are reported and summarized as follows: The metal 
stream entering the die casting mold changes its cross section; the 
direction of flow on entering is essentially maintained, but the 
metal spreads until it contacts the walls, and keeps on flowing 
until it reaches the farthest part of the die (contrary to Frommer's 
theory). The rate of flow is reduced, due to the spreading of the 

etal and resistance of the trapped air. The shortest times re- 
quired for filling the die is obtained if the inlet orifice amounts to 
20-30% of the size of the casting. Since the flow of metal in die 
and inlet come to an end simultaneously, solidification also takes 
place at the same time.. Thus, it appears practically impossible 
to press additional metal into the inner sections of the solidifying 
casting. If no air is trapped, the shrinkage in die castings of Al 
amounts to about 6.5% of the volume of the casting. 31 illus- 
trations. EF (3a) 
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HE value of Purite in refining cast iron is 

universally recognized today. Used in the 
cupola charge or as ladle treatment, Purite im- 
proves the soundness, strength and machinability 
of iron castings. 
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The new elongated teapot ladles, covered and 
insulated, open up new possibilities for refining 
with Purite—they require minimum cupola head- 
room for installation, a smaller volume and depth 
of bath for complete refining and, by holding 
temperature loss in the mixer ladle to a mini- 
mum, make the refining with Purite equally 
practical for light castings and for foundries 
melting as low as two or three tons per hour. 


Can you longer afford to pass up the econo- 
mies in mixture cost and in better castings that 
are now assured with the proper use of Purite? 


The MATHIESON ALKALI WORKS (inc.) 
60 East 42nd Street New York, N. Y. 


(Licensee of Metallurgical Development Company, Inc.) 
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LET US TELL YOU HOW PURITE WILL IMPROVE YOUR CASTINGS 
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"The inherent advantages of high frequency melting 
as applied in the Ajax-Northrup Furnace have made 
it possible for our students to prepare laboratory 
‘samples of many high-melting alloys which could not 
be prepared effectively, in small lots, by any other 
method. Automatic stirring, freedom from chances for 
contamination, and speed, combine in many instances 
to give this method of melting a decided advantage 
for alloys which can be made at temperatures within 





Any result obteined in the labore- 
tory with Ajas-Northrup Furnaces 


can be reproduced in quentity pro- 
duction in a factory with the same 
advantages of speed, accuracy 
and perfect control. 


the range of other methods of heating.” 


AJAX-NORTHRUP MELTING FURNACE CAPACITIES: ONE OUNCE TO EIGHT TONS 
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Ductile Titanium and Zirconium (Verformbares Titan und 
Zircon) W. Kroii. Z. anorg. allgem. Chem., Vol. 234, No. 1, 
Sept. 22, 1937, pp. 42-50. Original research plus review of per- 
tinent work. The various chemical and metallurgical conditions 
involved in the reduction of Ti and Zr from their halogen and 
oxygen compounds are examined closely. A practical method and 
the required apparatus for the reduction of larger amounts of the 
oxides with Ca are described in detail. The metal prepared in 
this way is not completely free of oxides, and, although ductile 
when hot, is more or less brittle when cold. Very pure, cold- 
ductile metal may be prepared on a small scale by thermal dissoci- 
ation of the iodide. Unsuccessful attempts were made to find a 
metal which would deoxidize the molten metal. Sintering and 
melting in high vacuum did not succeed. The necessary refining 
treatment of the raw materials used in the process is described. 

HFK (3a) 

Manufacturing Light Metal Alloys in Sand Mold, Chill Mold 
and Die Castings (Die Erzeugung von Leichtmetall- Sandform-, 
Kokillen- und Spritzguss) H. REININGER. G/essereipraxis, Vol. 
58, Dec. 5, 1937, pp. 494-497; Dec. 19, 1937, pp. 513-518; Vol. 
59, Jan. 2, 1938, pp. 10-12; Jan. 16, 1938, pp. 26-30. Compre- 
hensive survey on the above subject dealing with (1) allovs used; 
(2) proper choice of alloys for the application in question; (3) 
various types of casting (a) sand-molded castings (mold and 
cores), molding technique, (b) chill mold casting (c) die casting; 
(4) proper metal treatment necessary to attain sound castings. 27 


references. GN (3a) 


Metal Refining with Sodium Carbonate. Fuxing Treatment 
for Non-ferrous Metals. Metal Ind., London, Vol. 51, Oct. 1, 
1937, p. 334. Practical. The use of Na carbonate is recom- 
mended for use with Cu melts with high sulphur residues, and in 
refining scrap Cu for the removal of arsenic. In melting brasses 
and bronzes, it prevents oxidation losses, and may also be used to 
degasify the melt. By its additions to Ni silver, the sensitivity 
to sulphur is reduced. It may also be used to modify AI-Si alloys. 

RWB (3a) 

Particular Difficulties in Making Heavy Metal Castings (Be- 
sondere Schwerigkeiten bei Schwermetallguss) Giessereipraxis, 
Vol. 59, Jam. 2, 1938, pp. 7-10. Outlines practical experience 
gained in processing such heavy castings as a bronze gear part with 
10% Sn and up to 2% Pb, a thin-walled boiler of Al bronze, a 
Pb-bearing red bronze, and brass castings to be subsequently elec- 
troplated. In the last instance a brass containing at the most 
0.75-1% Pb should be used. GN (3a) 
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Refining Gold at Royal Canadian Mint. I. A. L. ENTWISTLE. 
Can. Metals Met. Ind., Vol. 1, Jan. 1938, pp. 17-22. Descriptive. 
Present method of refining is Miller chlorination, which permits 
refining and casting 98% of the Au content of crude bullion in an 
8-hr. day. “Rough Au” received at the mint varies in Au content 
from 99.9 to 20%; it is melted in oil-fired graphite crucible fur- 
naces, usually under a cover of coarse charcoal, then poured into 
hot Fe molds coated with a mixture of kerosene and lamp black. 
Ingots are dumped, as soon as solid, into water. Chlorination con- 
sists simply in treating the melted crude bullion with Cl: gas, 
which combines with Ag and the base metals, but not with the Au. 
The chlorides are baled off, leaving the refined Au, which assays 
at least 99.5%. A clay pot is used in this operation, as graphite 
reduces AgCl. FPP (3a) 


3b. Ferrous 


C. H. HERTY, JR., SECTION EDITOR 


Some Observations on the Addition of Silicon and Tin to 
Gray Iron. E. VALENTA & N. CHvoriNor. Foundry Trade ]., 
Vol. 57, Sept. 16, 1937, pp. 228-232. Original research. Two 
types of graphitization must be distinguished, namely, normal 
graphitization and ‘“‘supercooled’’ graphitization; mixed graphi- 
tization is a combination of both types. The processes of graphi- 
tization may, however, be still further differentiated, and depend 
on the conditions of physical dispersion of non-metallic phases in 
the molten metal. For a given physical condition of the molten 
Fe, the foundry and mechanical properties of the metal are ex- 
clusively a function of its chemical composition and cooling rate. 
The addition of 0.25% of 90% Fe-Si increases the strength of 
hypoeutectic irons (particularly in conjunction with low C con- 
tents) and decreases that of hypereutectic irons. If, after the 
addition of 90% ferro-Si, the charge is maintained in the liquid 
condition for a certain time, the metal returns to its original state, 
[diagrams do not give conclusive support to this statement— 
A.1I.K.} and no relation can be detected between the causes of 
the modification of its physical state and the final chemical com- 
position. The metal, cast directly after the addition of ferro-Si, 
possesses after machining the smell of acetylene (as prepared from 
Ca carbide), but if, after the addition, the melt is held for in- 
creasing periods prior to casting, then the odor diminishes in 
accordance with the gradually decreasing effectiveness of the addi- 
tion. It is reasonable [not necessarily—-C.H.H.} to suppose 
that the effect on the physical condition of the Fe corresponds to 
the influence of Ca, which is contained in ferro-Si and in ferro-Mo 
in large quantities. The effect of Ca then would be to modify 
profoundly the degree of dispersion of the inclusions in the Fe. 
The influence of small additions of Sn on graphitization is to 
modify the physical condition of the Fe and the mechanical prop- 
erties of the matrix, which is hardened and strengthened, but 
simultaneously embrittled. Apart from these effects (on the 
whole unfavorable) of Sn, the addition of Sn up to 1-2%, in- 
creases hardness somewhat more than the addition of 1.25% Ni 
and 0.35% Cr. The effect of Sn in diminishing wear is con- 
siderably greater than that of other additions within the range of 
easy machining. Illustrated with diagrams. AIK (3b) 


Alloying of Malleable Iron. W. F. CHuBB. Foundry Trade 
]., Vol. 57, Dec. 9, 1937, pp. 457-458; Dec. 16, 1937, pp. 465- 
467. Up-to-date review. The subject is studied under the 3 
following headings: (a) Alloy metallurgy of malleable Fe, (b) 
physical properties of Mo malleable Fe and (c) foundry advan- 
tages of Mo malleable Fe. Advantages of Mo additions are: 
Control of chemical composition results in less danger of obtaining 
mottled Fe. Mo promotes the production of sounder castings 
It produces a tougher malleable Fe as well as imparting increased 
ductility to the basic white Fe; breakages in handling white Fe 
are therefore lessened. Mo permits casting white Fe in unusually 
heavy sections. Under certain conditions, Mo allows a reduction 
in annealing times. Losses due to the cracking of white Fe in 
the molds may be reduced. Mo imparts increased tensile strength 
and ductility, and enables valuable properties to be secured by 
suitable heat treatments. Mo causes an appreciable refinement 
in the grain structure. AIK (3b) 


Increasing the Life of Basic Hearths. J. ANDREEV & A. JuR- 
BENKO. Iron & Coal Trades Rev., Vol. 135, Oct. 29, 1937, p. 
713. Experiments on open-hearth furnaces in operation showed 
that, generally, the more deeply situated portions of the hearth are 
subjected to the greatest wear. Life of the hearth is prolonged 
by repairing hollows or cavities at the highest temperature, and 
not shutting off the gas entirely. The optimum shape of the 
nhearth should be ascertained by watching variations of profile dur- 
ing the working period of the furnace. Burning-in at 1650° C. or 
more results in increased life; slags used for Saal odes the first 
bottom should be highly basic, and in fine powdery form; sufh- 
cient Al,O; (in powder form also) should be added to obtain best 
fluidity. Ha (3b) 
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Modern Views of Cast Iron. A. L. Norpury. Foundry Trade 
]., Vol. 57, Dec. 16, 1937, pp. 471-473. Review. Cast Fe can 
be greatly affected by conditions in the molten metal that are not 
revealed by ordinary chemical analysis. These ‘inherent proper- 
ties’ result from the presence or absence in the molten metal of 
large number of minute slag particles, such as silicates, etc. Such 
particles are so small that, although their number may be of the 
order of 10°/in.* of molten metal, their weight is only of the order 
of 0.1%. Coarse graphite is produced when solid non-metallic 
inclusions such as silicates are present in the molten Fe when the 
graphite separation temperature (1140° C.) is reached. When 
inclusions are absent or are still liquid at 1140° C., the graphite 
solidifies at a lower temperature, in a much more finely divided 
state. Ti and oxidation change the silicate slag inclusions to 
silicate-titanate slag inclusions of lower melting point, so that they 
are still liquid when the graphite is due to solidify. If the molten 
metal in the fine-graphite forming condition is subjected to reduc- 
ing conditions, for example by treating with Ho, a coarse graphite 
structure is formed. It is suggested that FeO is reduced to Fe, 
and the melting point of the slag inclusions consequently raised. 
Melting in contact with coke also tends to produce the same effect, 
which makes the production of fine-graphite Fe more difficult in 
cupola melting. From the practical point of view, the presence 
in the pig Fe of Ti is the most important. English Hematite 
(low P) pig Fe normally contains below 0.1% Ti,, which is not 
enough to refine the graphite. Phosphoric (e.g., 1.5% P) irons, 
however, contain about 0.2% Ti, and this may be enough if the 
melting conditions are oxidizing. A Norwegian pig Fe, known 
as “Vantit,”” contains up to 0.6% Ti, and gives completely re- 
fined structures if melted under oxidizing conditions with sufficient 
steel to prevent kish formation. Mixed fine and coarse structure 
in a low-T.C. Fe gives a lower strength than either a uniformly 
fine or a uniformly coarse, because the mixed flake formation 
offers more continuous lines of weakness. The graphite nodules 
in malleable Fe usually contain non-metallic inclusions as their 
centers, and there is considerable evidence to show that such in- 
clusions help to initiate the deposition of temper graphite on 
annealing. The AI-Si alloy is modified by adding about 0.1% 
Na which is precipitated from the molten metal during cooling 
as fine liquid particles on the solid particles of Al,Os, etc. pres- 
ent, and thus prevent them from “‘inoculating’’ the Si solidification. 

AIK (3b) 

Distribution of the Metalloids in Rimmed-steel Ingots. J. W. 
HALLEY & T. S. WASHBURN (Inland Steel Co.) Metals Tech., 
Vol. 5, Feb. 1938, T. P. 898, 11 pp. Original research. Rimmed- 
steel ingots 67 in. high from 24 x 43 in. molds were split with 
dynamite and samples taken for analyses, in order to obtain data 
on composition at any point in the ingot. Several ingots were 
investigated and analyses averaged. Average ladle analysis was 
0.09% C, 040% Mn, 0.009% P, and 0.025% S. At 85% of 
ingot height from bottom C fell slightly from surface to junction 
of rim and core. At the junction C rose 0.04%, and then rose 
gradually to 0.18% at center. At 50% of height C fell slightly 
as above, then rose 0.03% and remained constant across core. At 
10% from bottom C was constant across section. Mn fell slightly 
from surface to junction and then remained constant in all sec- 
tions. At 85% and at 50% of height Mn increased by 0.09% 
and 0.03%, respectively. At 10% of height Mn decreased by 
0.02%. S remained constant at 0.020% in rim at 85%, rose to 
0.040% at junction and then rose gradually to 0.10% at center; 
at 50% it was constant at 0.20% in rim and constant at 0.030% 
in core; and at 10% it was constant at 0.020% in rim and at 
0.025% in core. P content was too low to determine segregation. 
Drillings from slabs indicated that segregation of Sn was pro- 
nounced, like S, and that segregation of Cu was not great. Be- 
havior during solidification is discussed in light of the analyses 
reported. The values given above are for ‘‘normal” ingots of 
rimmed steel as made by Inland, and changes in practice may 
change segregation. JLG (4b) 

Temperature Measurements of Basic Open-hearth Baths 
(Temperaturmessungen im Stahlbade des basischen Siemens- 
Martin-Ofens) G. Ligper. Arch. Eisenhiittenw., Vol. 11, Aug. 
1937, pp. 63-66. Temperature measurements of an open-hearth 
bath vere made with a W-Mo thermocouple, provision being 
made for water cooling the cold junction well inside the protec- 
tion tube, so as to enable using shorter W-Mo thermocouple wires. 
Good reproducibility of temperatures was obtained. Such read- 
ings were used in determining the emissivity coefficient in cor- 
responding optical measurements of molten steel. The coefficient 
depended, of course, on the appearance of the metal surface, but 
tor fairly dark surfaces, € averaged about 0.445. SE (3b) 

The Effect of Oxygen on Armco Iron. G. VEINBERG & S. 
PROSHUTINSKU (Moscow Inst. Metals) Stal, Vol. 7, Jan. 1937, 
pp. 78-86. In Russian. Original research. Curves are presented 
showing that in Armco Fe containing 0.017 to 0.143% O, an in- 
crease in O content decreases tensile strength, elastic limit, elonga- 
tion, impact resistance and sp. gr., and increases grain size. 

HWR (3b) 
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Study of the Open Hearth Process in Connection with Non- 
metallic Inclusions in Plates for Electric Locomotives. M 
HALPERIN. Metallurg, Vol. 12, Feb. 1937, pp. 21-29. In Rus 
sian. Original research. An exceptional amount of dirt found 
in plates during their machining into electric locomotive frames, 
led to an experimental and statistical investigation of the open 
hearth process used for making these plates. More than 100 
heats were investigated. For prevention of dirt formation the 
charge should be calculated so that when melting down, the 
content would be 1-1.2% min. and Mn at least 0.5-0.6%; good 
grade of scrap should be used; decarburization rate should be 
maintained at higher than 0.005% per min.; ore should be fed 
slowly and gradually; Mn should not be allowed to drop below 
0.5%; and the heat should be finished by partial killing with 
12% ferro-silicon. (3b) 


Present Situation of Technique and Application of Wear- 
resistant Iron Castings (Situation Actuelle de la Technique et de 
Application des Mou'ages en Fonte Resistant 4 |’Usure) T. 
BoissAuX. Rev. Tech. Luxembourgeoise, Vol. 29, July/Aug. 1937, 
pp. 77-82; Sept./Oct. 1937, pp. 110-116. General review. The 4 
principal groups of wear-resistant cast irons, i.e. the pearlitic- 
graphitic, pearlitic-carbide, martensitic-graphitic and martensitic- 
carbide, and the effects which additions of Ni, Mn, Cr, Mo and 
W have on the structure and the properties, are discussed at length 
and curves are given showing the change of properties as a function 
of the content of the additions. 11 references. Ha (3b) 


Change in the Tilting-moment of a Converter during a Cam- 
paigus and Possibilities of Regulating It (Veradnderlichkeit der 
Kippmomente des Konverters durch Zustandsanderungen und 
Moglichkeiten zu ihrer Regelung) H. KONIG & H. MEINERT. 
Arch. Eisenhiittenw., Vol. 11, July 1937, pp. 1-10. Practical. 
Changes in the tilting-moment of a converter because of erosion 
and building up of lining and base were studied. Methods of 
regulating the tilting-moment are discussed. SE (3b) 

Experience With Balanced Blast Cupola. W. LEE ROUECHE 
(McWane Cast Iron Co.) Iron Age, Vol. 140, Dec. 2, 1937, pp 
43-46. Gives data on actual experience and figures on size of 
cupolas operated both before and after conversion to balanced 
blast system. Tabulates result of chemical analysis of metal and 
melting records from a 66-in. balanced cupola, and melting records 
for 72-in. cupola. Includes a‘ comparison of gas analyses and 
heat losses. VSP (3b) 
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Simple Method for Making Pearlitic Irom. E. Basicu. 
Liteinoe Delo, Vol. 8, No. 10, 1937, pp. 32-40. In Russian. 
Extended experimental study of the influence of adding borings 
to the cupola charge. Borings were added as briquettes, made by 
mixing them with cement and water and drying for a week in air. 
Preparation and properties of briquettes so produced are dis- 
cussed. Addition to the charge of 20-30% of borings lowers C 
content of the metal 8-10%, assures pearlitic structure with finely 
divided graphite, increases the strength of the metal, and in- 
creases its wear resistance. The use of this amount of borings 
results in total metal losses of 2%, Si drop of 18-20% while Mn 
loss and S absorption remain the same as in regular operation. 
Casting and other physical properties improve with this practice. 

(3b) 

The Importance of Chemical Equilibrium in the Production 
of a Steel with a Low Slag Content and Uniform Composition 
(Ueber die Bedeutung des chemischen Gleichgewichtes bei der 
Herstellung eines Stahles mit niedrigen Schlackengehalt una 
gleichmassiger Zusammensetzung) C. BENEDICKS. Metal]wzri- 
schaft, Vol. 17, Jan. 21, 1938, pp. 59-60. Discussion. In order 
that the metal phase of a ternary system be as free as possible 
from the slag phase, it is necessary that chemical equilibrium be 
attained before pouring. In order to save time and materials, it 
is possible purposely to influence the composition of the phases in 
the direction of equilibrium, e.g., when adding Mn to the melt, 
add MnO to the slag. The same conditions hold for a polynary 
system, provided that the metal phase and slag are immiscible. 

GA (3b) 

Advances in Carbon Steel Manufacture and Application. RICH- 
ARD W. SIMON (Carnegie-Illinois Steel Co.) Metal Progress, Vol 
32, Oct. 1937, pp. 431-437, 444. Describes present methods of 
open-hearth control, particularly the interpretation of pancake tests 
of slag in regard to the CaO/SiO, ratio of the slag. Outline of 
method for the identification of inclusions in Fe and steel, a stand- 
ard grain size chart, and a diagram showing the balance between 
P content of basic steel and slag are given. WLC (3b) 

Makes Diesel Engine Castings. JOHN E. OLSON & ELMER J. 
CaRMoDY. Foundry, Vol. 65, Dec. 1937, pp. 30-32, 83. Prac- 
tical discussion of the casting of Diesel cylinders and exhaust 
manifolds. Good molding and core making practice is prime 
requisite. A natural clay bond sand, a coarse silica sand, pitch 
and used molding sand are the ingredients. Gating system is of 
vital importance. Gives an example, showing method used by 
authors. VSP (3b) 
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Equilibrium Studies of Dephosphorization and Desulphuriza- 
tion in the Thomas Process as Function of the Addition of Lime 
(Etude des Equilibres de la Déphosphoration et de la Désulfura- 
tion au Procédé Thomas, en Fonction de la Mise au Mille de 
Chaux) J. WELTER. Rev. Tech. Luxembourg., Vol. 29, Nov./Dec. 
1937, pp. 306-314. Original research. For each heat there exists 
an optimum percentage of lime for which the total loss in Fe oxide 
is a minimum (125 kg. per ton of Fe in the test). Good dephos- 
phorization could be obtained with 115 kg. and still keep the Fe 
oxide in reasonable limits. The ratio of S in slag to S in metal 
increases with the basicity of the slag, and also the degree of de- 
sulphurization which latter attains a maximum of about 48% with 
a basicity of 20%, corresponding to 130 kg. lime per ton of cast 
Fe. Beyond this amount, the desulphurization remains constant. 
If the S content of the Fe is greater than 0.065%, greater quan- 
tities of lime have to be used. Any reduction of basicity, e.g. by 
addition of siliceous sands, increases the loss of Fe by oxidation 
and diminishes, at the same time, the degree of desulphurization. 
5 references. Ha (3b) 

The Use of Electrolysis for Determining Non-metallic In- 
clusions in Steel (Die Anwendung der Elektrolyse zur Bestim- 
mung nichtmetallischer Einschliisse in Stahl) O. L. BIHET & 
F. WituiamMs. Arch. Eisenhittenw., Vol. 11, Sept. 1937, pp. 
125-130. Original research. A new method is proposed. The 
drawback to the older electrolytic methods for determining the 
inclusion content is that, although silica and alumina inclusions 
can be separated, MnO and FeO inclusions are either dissolved in 
acid solutions or form hydroxides in alkaline solutions. The 
proposed method is to hold the pH of the electrolyte between 
5 and 6 by using 2 anodes and 1 cathode—one anode is the Fe 
or steel sample, the other is a graphite rod, and the cathode is a 
netting of Cr-Ni wire; the electrolyte is a citrate solution. The 
residue is then treated with an iodide solution. Results of analy- 
ses on laboratory and commercial Fe and steel samples are given, 
these being as yet rather unsatisfactory. SE (4b) 

Behavior of Nitrogen in the Arc Furnace (En studie dver 
kvavets férhallande vid elektrostalprocessen) Nits BONTHRON. 
Jernkontorets Ann., Vol. 121, Oct. 1937, pp. 637-59. Original 
research. The behavior of N in the duplex process (basic 
Bessemer-arc furnace) was studied in several full scale furnace 
charges. Basic Bessemer steel contains 0.010-0.015% N. When 
anthracite, which contains 1% N, is used for carburizing in the 
arc furnace, the N content goes up. Decarburizing to about 0.25% 
C can lower the N content to about 0.005%, as in high grade, 
basic open-hearth steel. It cannot be lowered further than 
0.004%, because some absorption takes place in the region sur- 
rounding the electrodes. Addition of Al to form a stable nitride 
which could be drawn off with the slag proved unsuccessful. 
Segregation of N during solidification was of the same order as 
that of P. HCD (3b) 


Steel-making with Basic Electric Arc Furnace and the Problem 
of Flakes. MicHio Kusa. Tetsu-to-Hagane, Vol. 23, Oct. 25, 
1937, pp. 966-979. In Japanese. Original research. The causes 
of flakes in basic electric furnace steels may be any or all of the 
following: (1) Non-homogeneity in heating and mixing of molten 
steel. (2) Excessive oxidation of molten steel in the melting and 
oxidizing periods. (3) Excessive deoxidation of molten steel in 
the reduction period. (4) Absorption of H: from lime by molten 
steel. (5) Absorption of furnace gas by molten steel. To elim- 
inate flakes in such steels, the following procedure is recom- 
mended: (1) Thoroughly stir the molten steel. (2) Maintain Mn 
content of molten steel between 0.2 and 0.38%. (3) Keep car- 
bide content of slag 1-2% and carefully select the time for deoxi- 
dizing. (4) Use completely dried lime. (5) Leave half the quan- 
tity of oxidized slag in the furnace. NS (3b) 


How Shall I Slag My Cupola? D. J. Reese (Int. Nickel Co.) 
Foundry, Vol. 65, Nov. 1937, pp. 36-37, 96. Practical discussion 
of the most suitable method of slagging a cupola. Current prac- 
tice favors adding a flux on top of coke bed on every charge, 
regardless of whether cupola is operating for an hr. or a day. 
Slag in tuyere zone insulates the metal from cooling air currents 
and increases tapping temp. 50°-70° F. Slag also acts as a cleaner 
for metal droplets passing through. Also considers slag removal 
and disposal. VSP (4b) 


Invisible Shrinkage in Castings. Harry A. SCHWARTZ (Nat. 
Malleable & Steel Castings Co.) Foundry, Vol. 65, Nov. 1937, pp. 
27, 90. Practical. Discusses solidification in white cast Fe. Den- 
drites grow into liquid metal during solidification. The metal, 
after solidifying, is cut off from the supply of liquid to replace 
contraction resulting in micro and macro cavity. These small 
cavities are difficult to see even by the use of X-rays. VSP (3b) 


Stainless Strip Is Barium’s Specialty. T. W. Lippert (Staff) 
Iron Age, Vol. 140, Dec. 9, 1937, pp. 50-55. Describes the plant 
of Barium Stainless Steel Corp., Canton, O., which produces cor- 
rosion-resisting alloys in open-hearth furnaces, and stainless steel 
strips narrower than 16 in. in all commercial gages and analyses. 

VSP (3b) 
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The Physical Chemistry of Steel Making Processes. N. N. 
DoBROKHOTOV. Teoria i Pract. Met., Vol. 9, No. 12, 1937, pp 
18-30. Im Russian. Mathematical. In a saturated solution the 
solute acts as a pure substance, so that the activity of a substance 
must be taken as the thermodynamic concentration. Its activity 
is given by a = cf/Cmax where c is the concentration of the sub- 
stance in the solution, Cmax its maximum solubility, and f its 
coefiicient of activity, which is the result of interaction between 
the solute and the solvent. Though the solubility of SiO. in 
molten steel is small, the activity of SiO., which must be inserted 
in the equation of the maximum work, will be equal to one, pro- 
vided the steel is fully saturated. In the same way, the activity 
of C in a 1.5% Si cast Fe containing 4% C, i.e. fully saturated 
with C, is equal to unity and by no means to 0.04. 1% C in 
an otherwise similar Fe will have an activity of about 25%. In 
heterogeneous reactions like open hearth processes, substances 
produced by chemical reactions are originally precipitated in an 
extremely finely divided state, so that they have at this moment a 
high surface energy which cannot be disregarded. For example, 
submicroscopic bubbles of freshly formed CO must push aside 
many Fe molecules with a high pressure, expressed by the formula 
p == 2s/r, where s is surface tension of Fe and r is the radius of 
the bubble. Methods for deriving equations for equilibrium reac- 
tions of any given system are given. Determination of free oxide 
concentrations is the basis of application of thermodynamics to 
steel making processes. The pressure of CO is not equal approxi- 
mately to atmospheric, but is many times greater, due to the 
minute size of bubbles in which it is originally formed. Elimina- 
tion, for example, of Si in a ‘Bessemer converter is impossible, 
assuming that the metal is free from any other oxides. The order 
of oxidation of elements in the bath means a simultaneous oxi- 
dation of all of them in a proportion defined by equilibria of the 
chemical components among themselves. There is no foundation 
for assuming that O is distributed among elements inversely pro- 
portional to the dissociation pressure of their oxides. Fe:O; in 
the basic open hearth slag does not increase its oxidizing power, 
being tied in a very stable compound, CaO. Fe;O,. (3b) 

An Investigation of Hydrogen and Nitrogen in Steel. Sasa- 
BURO KOBAYASHI. Tetsu-to-Hagane, Vol. 23, Oct. 25, 1937, pp. 
954-965. In Japanese. Original research. A vacuum extraction 
method for He analysis and the method proposed by the 19th 
Sectional Committee of the Japan Society for the Promotion of Sci- 
ntific Research for Ne, were applied to the analysis of gases in 
steel made in various furnaces. The results obtained are as fol- 
lows: (1) In acid open-hearth refining, there is more Hz in the 
melting down period than at the oxidizing stage, but near the end 
of the latter there is a tendency towards an increase which becomes 
more noticeable at the killing period and after being tapped. N:2 
content decreases during boiling of steel. (2) In the basic-open 
hearth furnace, the quantity of H: increases in the oxidizing and 
boiling periods, but that of Nz is considerably decreased. (3) In 
the arc furnace, variation of Hz is not noticeable, but it increases 
n the reducing period and after being tapped. (4) In each melt- 
ing process, the quantity of Hz before tapping is generally 0.0004- 
0.0007%. (5) He in steel comes from gas, water, etc., contained 
in steel-making material, slag-making agents, combustion gases, 
air, ladles, and molds. The boiling action is very effective in 
eliminating N2, but not for He. (6) In ingots, more Hz and N: 
are found at the top and bottom than at the middle. The differ- 
ence is more noticeable for Nz. (7) Diffusion of Hz in steel 
occurs even at normal temperatures; below 1000° C. it is most 
rapid just below the transformation point. NS (3b) 


Regular Production of Pearlitic Iron under Usual Plant Con- 
ditions. S. Brrutya. Liteinoe Delo, Vol. 8, No. 10, 1937, pp. 
21-27. Im Russian. Theoretical discussion supplemented with 
statistical study. Basic statements of Osann, connecting formation 
of pearlitic Fe with the dependence of eutectic composition on 
cooling speed, possibility of producing eutectoid structure with 
eutectic composition and opposing action of Si and P, are fully 
supported by contemporary evidence when proper corrections are 
introduced in the terminology originally used. The results of 
plant production of a foundry were examined in the light of 
composition tables proposed by Osann for directly controlling 
pearlitic structure by selecting a proper analysis. The statistical 
method used convincingly demonstrated the correctness of this 
procedure. For the best results, Osann’s tables can be amplified 
by introduction of the corrections for the casting temperature used, 
deviation of S and Mn from the standard, and cooling efficiency 
as a function of the shape of the articles cast. (3b) 


Utilization of Borings in the Iron Foundry (Gusspdneverwer- 
tung in der Eisengiesserei) J. MEHRTENS. Giessereipraxis, Vol. 
59, Jan. 30, 1938, pp. 44-48. Discusses at length the problems 
involved, and deals with the various American patents by Whitney, 
Prince and others, and the German methods of Ronay, Weiss, 
Waldmann, etc., all applying briquetting processes. The points to 
be observed in making briquettes of borings are considered. 5 
references. GN (4b) 
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Ingot Phase of Steel Production. Emit GATHMANN (Gath- 
mann Engineering Co:) Blast Furnace Steel Plant, Vol. 24, Dec. 
1936, pp. 1067-1068; Vol. 25, Jan. 1937, pp. 81-83; Feb. 1937, 
pp. 202-204, 213; Mar. 1937, pp. 289-291; Apr. 1937, pp. 416, 
418; May 1937, pp. 504-505; June 1937, pp. 622-623; July 1937, 
pp. 730-731; Sept. 1937, pp. 1004, 1017. Discusses design of 
ingot-molds and practices in the production of ingots, with em- 
phasis on the importance of soundness and relative homogeneity 
in the ingot. To assure soundness in ingot, molten metal must 
be thoroughly deoxidized before teeming; mold chamber should 
be of big-end-up design; ingot should be kept in a vertical posi- 
tion until solidification is complete; and a suitable shrink-head 
casing, holding at least 10% by volume of total ingot mass, should 
be used. For good surface quality, ingot must be free to con- 
tract upon itself vertically and horizontally, during solidification, 
without hanging to walls of mold chamber; salients and corners 
of ingot must be of a shape that is not readily overheated in 
soaking-pit, and should be struck on relatively small radii; and 
primary ingot faces should be relatively narrow and extend far 
enough above corners that corners will not be over-worked in 
initial mill passes and so that adjacent unworked sides will not be 
harmfully stressed before they are acted on by the rolls. 

MS (3b) 

Replacement of Limestone with Burnt Lime in the Charge of 
Open Hearth Furnaces. I. BRAININ & S. IOFIN. Teoria i 
Pract. Met., Vol. 9, No. 9, 1937, pp. 18-21. In Russian. Ten 
25 ton heats were made in a basic open hearth furnace, in five of 
which limestone, and in the other five burnt lime, were used. 
Heats made with limestone showed a time-saving of 3.5% over 


burnt lime heats. (3b) 

Effect of Copper on Quality of Gray Iron. I. LANKIN. 
Liteinoe Delo, Vol. 8, No. 10, 1937, pp. 46-52. In Russian. 
Specimens were prepared by adding Cu to 20-lb. ladles. Cu has 


some beneficial effect on mechanical and structural properties of 
Fe, but the data presented show considerable variation. Solu- 
bility of these alloys in a 25% solution of HCI decreases with 
increasing Cu content. (3b) 

Melting and Casting Metals in Vacuo. W. J. P. ROHN. Trans. 
Electrochem. Soc., Vol. 70, 1936, pp. 227-229. Tests showed 
advantages of melting steels in vacuo. Mechanical properties are 
greatly enhanced, and the method is therefore recommended 
for steels that must be held to very close tolerances. GBH (3b) 
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4a. Rolling 


S. EPSTEIN, SECTION EDITOR 


Determination of the Production Capacity and Degree of 
Utilization of Rolling Mill for Heavy and Medium Sheets 
(Détermination de la Capacité de Production et du Degré 
d’Utilisation des Laminoirs 4 Téles Fortes et Moyennes) L. 
AGRE & L. LIEBERMANN. Rev. Mét., Vol. 35, Jan. 1938, pp. 10- 
16. Original research. Since the first 18-20 passes are the same 
for all sheets, regardless of final thickness if the same type of 
billet is used, a table may be constructed giving the thickness, 
amount of reduction, and dimensions of sheet for each pass, as 
well as the time of rolling and the time for auxiliary operations, 
and total time elapsed from the start of rolling to the end of each 
pass. From this table the time normally necessary to roll a certain 
gage sheet from a definite type of billet can easily be found. 
Since the weight of the billet is known, the hourly production for 
any sheet may be calculated. For ready mill use, graphs may then 
be constructed, giving the rolling time and production for each 
gage sheet for the various types of billets. The production is a 
linear function of the quantity of metal vertically displaced by hot 


work in 1 hr JZB (4a) 
How Thin Can Strip Be Rolled? J. D. KELLER. Blast Fur- 
nace Steel Plant, Vol. 25, Oct. 1937, pp. 1110-1113. Practical. 


In a given cold strip mill, as rolls in last pass are screwed down, 
the final thickness of strip decreases to a minimum, after which 
further screwing down produces an increase in thickness. This 
was confirmed by actual miil experience. Presents curves showing 
variation of minimum thickness with force exerted on rolls by 
screw-down for case where diam. of working rolls is 18 in., 
strength of strip is 110,000 lbs./in.*, coefficient of friction of strip 
on rolls is 4%, and tension front and back is 33,000 Ibs./in.’. 
For these conditions, minimum thickness is reached when average 
pressure of strip on rolls is about 2144 times the strength without 
tension, or 214 times (strength minus tension) with tension. 
Reduction of thickness produced by tension is nearly proportional 
to amount of tension. Theory shows that to produce thinner 
strip, tension must be increased, lubrication of strip and roll sur- 
faces must be improved, smaller working rolls must be used, or 
strip must be annealed. MS (4a) 


The Hot and Cold Working of Malleable Cast Iron. JoHN 
V. Murray. Metallurgia, Vol. 17, Jan. 1938, pp. 85-87. Original 
research. Experiments with small bars of white-heart malleable 
Fe proved that the material could be hot rolled and subsequently 
cold rolled provided reductions were not too heavy and tempera- 
ture not too high. When heated to too high a temperature for 
rolling, cementite formed and prevented reduction without crack- 
ing. An Fe with 0.8% Si could be rolled, but could not be 
straightened after rolling. JLG (Aa) 


New Continuous Rod Mills, American Steel and Wire Co., 
Joliet, Ill. Jron Steel Engr., Vol. 14, July 1937, pp. 50-52. 
Descriptive. Unusually high speed continuous mills (final pass 
gives No. 5 rod at 3,428 ft./min.) are capable of rolling the heavi- 
est single bundle (600 lbs.) of No. 5 rod in the world. The 
combined capacity of the 2 new mills is 220,000 tons/yr. Com- 
plete description of mills, auxiliary equipment, buildings, etc., is 
given. FPP (4a) 


Cold Roll Forming of Strip Steel. Howarp W. KANE (Kane 
& Roach, Inc.) Irom Steel Engr., Vol. 14, Sept. 1937, pp. 28-29. 
General discussion. Advantages of cold forming are good strength 
—lightness combination, adherence to closer tolerances, flexibility 
of the operation and saving in time. Emphasizes probable future 
wide application of cold forming methods in the production of 
pre-fabricated houses. FPP (4a) 


Roll Bushings (Ueber Walzenlager) W. ROHN. Z. Metall- 
kunde, Vol. 29, Aug. 1937, pp. 261-2. Mechanical. Bronze bush- 
ings in a cold strip mill were replaced by roller bearings, which 
bear directly on a thin, hard steel sleeve that fits over the roll 


axle. Seizing was reduced one-third and power consumption one- 
half. GD (4a) 
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4b. Forging & Extruding 


A. W. DEMMLER, SECTION EDITOR 
Mandrels for Steel Tube Mill. WN. S. ALFEROVA & G. 
GrRiGOR’EV. Teoria i Pract. Met., Vol. 9, No. 12, 1937, pp. 114- 


119. Im Russian. As the average life of cast Fe mandrel plugs 
used in Russian plants is from 2 to 3 passes, a series of alloys 
was investigated to obtain better service life. Steels used were: 
0.32-0.40% C, 0.33-0.54 Mn, 0.55-0.72 Si, 1.11-1.59 Cr, 1.33- 
1.96 Ni; 1.16-1.48% C, 0.41-0.76 Mn, 0.62-0.70 Si, 1.55-2.42 Cr, 
0.99-1.35 Ni, 0.22-0.34 Mo; 1.08-1.18% C, 12.92-13.80 Mn, 0.37 
Si; 1.72% C, 0.69 Mn, 0.63 Si, 16.50 Cr, 0.42 Si, 1.12 W, 2.82 
Co; and 1.53-1.81% C, 0.25-0.53 Mn, 0.6-0.8 Si, 13.87-17.75 Cr, 
0.79-1.48 Ni. The best results were obtained with Cr-W-Co 
steel, which showed an average of 566 passes, chill cast 14% Cr 
steel gave 334, and the rest much less. (4b) 
The Behavior of Some Low Alloy Steels in the Single-blow 
Drop Test. OWEN W. Extis (Ontario Res. Foundation) Trans. 
Amer. Soc. Metals, Vol. 25, Sept. 1937, pp. 826-842. Original 
work on the forgeability of low alloy and C steels. Graphs show 
the relationship between % deformation and temperature (1100°- 
2200° F.). With a 0.40% C steel the forgeability is affected by 
grain-size at forging temperature. The substitution of 0.75% 
Si, 0.50% Cu, 1.00% Cr and 0.15% P for 2.50% of Fe in 
0.10% C steel reduces its forgeability over the entire range of tem- 
perature studied. Im Mn and Si steels, the effect upon forge- 
ability of these alloys is masked by their effect on the grain-size 
of these steels. WLC (4b) 
Metal Flow in Tube Extrusion. CLEMENT BLAzEyY. Metal Ind 
London, Vol. 51, Oct. 8, 1937, pp. 353-356. Research. Little is 
known of the modifications introduced by the mandrel when Ci 
alloy tubing is being extruded. The process may be considered in 
5 stages: The hot billet is placed between the die and pad; the 
plunger is brought down on the pad; the mandrel is driver 
through the billet; the mandrel and stem are forced down, and thx 
billet is extruded as the tube; and the mandrel and stem ar 
withdrawn and the tube removed. After studying the flow by 
methods, namely: marks stamped on the outside of the brass billet 
etching to develop grain structure at various stages of extrusion 
and examination of composite billets, it was concluded that th 
flow is essentially similar to that which occurs with rod extrusior 


by the direct method. RWB (4b) 


Large Steel Forgings in Carbon and Alloy Steels. W. H. Ha‘ 
FIELD, Iron & Coal Trades Rev., Vol. 135, Dec. 17, 1937, pp 
1010-1011. In the production of large steel forgings, a most 
important step is to slowly freeze the large masses of liquid meta! 
required, in order to obtain a good separation of impurities. Th: 
processes involved in forging, handling, reheating, testing fo: 
heterogeneity, and providing sufficient material to cover all losses 
by scaling, forging, etc., are described at length. Ha (4b) 

The Pirelli Lead Extruding Machine. Engineer, Vol. 164, Nov 
26, 1937, pp. 609-612. Descriptive. This machine was developed 
by the Pirelli General Cable Works, Ltd. Both dies are station 
ary, which allows the pipe to extrude without any twist. No ai: 
enters with the Pb, therefore there are no defects such as pinholes 
or air blisters. LFM (4b) 


4c. Cold Working Shearing, 


Punching, Drawing & Stamping 


The Production of Automobile Sheets by Cold Rolling (Die 
Herstellung von Kraftwagenblechen nach dem Kaltwalzverfahren) 
Otto ANDRIEU. Kaltwalzwelt, Dec. 1937, pp. 85-92. Compre- 
hensive discussion of the present status of the manufacture of cold 
rolled automobile sheets, based on the literature. Choice of steel, 
pretreatment of hot-rolled breakdowns, normalizing and pickling, 
cold rolling on 3- high, 4- high and 6- high mills, box annealing, 
grading and packing for shipment are described. The paper offers 
no new knowledge to the expert, but covers European practice at 
length. GN (4c) 
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The Properties of Sheet Metal. Behavior of Metal during 
Deep Drawing. J. D. Jevons. Metal Ind., London, Vol. 51, 
Aug. 6, 1937, pp. 127-131; Aug. 13, 1937, pp. 157-161; Aug. 
20, 1937, pp. 181-184. General discussion of those special prop- 
erties desired by the user of sheet for deep drawing and stamping 
operations. The degree of conformity of much of the metal sup- 
plied to “average grain size’ specications is still unsatisfactory. 
The practical influence of grain size upon the rate of work-hard- 
ening of the aggregate has yet to be clearly established, although 
this is of considerable importance. Regularity of the crystal size 
is insufficiently attained. Properties attributed to “inherent’’ grain 
size may be due to other causes. Ductility and tenacity, coupled 
with work hardening, are the properties which largely determine 
the behavior of sheet during deep-drawing operations. Reaction 
to speed of deformation is dependent upon rate of work-harden- 
ing. The actual property of hardness is not in itself a criterion 
of the capacity of the sheet to withstand deformation by deep 
drawing, but it is of real value in indicating the probable uni- 
formity of sheets of similar metals. Directional effects are of 2 
types, those caused by segregation and non-metallic inclusions 
present in the original ingot, elongated into threads or planes 
during processing, and those related to orientation and properties 
of the crystals composing the finished sheet that can not be 
attributed to the original ingot. The effect of directionality is 
insufficiently appreciated. Failures often caused by it are not 
recognized. When sheet has to be annealed, the liability to criti- 
cal strain crystal growth should be smail. 7 references. Speci- 
fications of Deep Drawing Quality Sheet. [/d., Oct. 1, 1937, 
pp. 335-340. Properties commonly incorporated in specifications 
are criticized, and the drafting of specifications for sheet metal 
discussed. In addition to chemical analysis, cupping value, aver- 
ge grain size and tear length, other properties which should be 
hecked are the shape of the stress-strain curve and the permis- 
ble variation in the crystal size above and below the specified 

erage. RWB (4c) 


4d. Machining 


H. W. GRAHAM, SECTION EDITOR 


Machining Aero-engine Cylinder Blocks. Machinery, London, 
ol. 51. Oct. 14, 1937, pp. 33-39. Descriptive. Cylinder blocks for 
he Rolls Royce Merlin engine are made of Al alloy RR 50 con- 
ining 0.8—2.0% Cu, 0.8—1.75% Ni, 0.05—0.30% Mg, < 2.8% 
‘i, O8—1.4% Fe, and 0.05—0.2% Ti. Complete machining oper- 
tions are given. After machining, the blocks are heat treated to 
btain the following minimum properties: Tensile strength, 11 
ins/in.*; elongation, 2.5% in 2 in. Machining Aero-engine 
‘rankshafts. Jbid., Oct. 21, 1937, pp. 65-70. Descriptive. 
rankshafts for the Rolls Royce Merlin engine are made from 

Cr-Mo steel forging. 54 different machining operations are 
iecessary. After machining, the crankshaft is nitrided (core hard- 
1ess 255—286 Brinell), and the pins and journals lapped. The 
amshafts are machined from 5% Ni steel bars, which is then case 
hardened (core hardness 200—300 Brinell; surface hardness 57—65 
Rockwell C.). JZB (4d) 

Influence of the Cutting Fluid on Machining of Light Metals 
(Einfluss von Schneidfliissigkeiten auf die Zerspanung von 
Leichtmetallen) H. SCHALLBROCH, R. WALLICHS & H. BETH- 
MANN. Z. Metallkunde, Vol. 29, Sept. 1937, pp. 301-4. Experi- 
mental. The effect of cutting fluids during machining was found 
to be greater on a cast Al-Si-Mg alloy than on a cast Al-Cu-Mg 
alloy, an Al free-machining alloy, or a Mg alloy. Comparison of 
cutting forces on this cast alloy showed sulphurized mineral oil, a 
bore—oil emulsion, and rape oil to decrease in effectiveness in the 
order named. This order corresponds to their lubricating power 
rather than to their cooling power. Chip-form was also affected 
in this order. GD (4d) 

Improving the Free-cutting Steels. J D. Armour (Union 
Drawn Steel Co.) Metal Progress, Vol. 33, Jan. 1938, pp. 60-64 
Machinability of steel is stated by the author to be a function of 
strength, ductility and inclusion content. Low strength means 
greater ease in separating the particles of metal with the tocol. 
Low ductility results in a chip that breaks in short pieces and frees 
the tool. Inclusion contents enable the tool to proceed from in- 
clusion to inclusion rather than through a continuous mass of 
ductile metal. Grain size is important only as the grain size of 
the steel in the condition in which it is being machined is of 
moment. WLC (4d) 

The Machining Characteristics of Free-machining Light Metals 
(Die Zerspanbarkeitseigenschaften der Automaten-Leichtmetall- 
Legierungen) H. Opitz & W. ZIMMERMANN. Z. Metallkunde, 
Vol. 29, Sept. 1937, pp. 296-300. Experimental. Tests on a 
number of commercial Al alloys showed that the width of the 
cutting mark on the free face of the tool could be used as a 
measure of machinability. Surface quality of the machined part 
was nearly independent of cutting speed. GD (4d) 
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rounds or flats, this 
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tric eye for temper- | 
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AMERICAN CAR AND FOUNDRY COMPANY 


30 CHURCH STREET . . NEW YORK, N. Y. 
CHICAGO DETROIT ST. LOUIS 











Plant lovers everywhere 


will rejoice in this New Book on 


Soilless Growth of Plants 
By Carleton Ellis and Miler W. Swaney 


Few technical developments of the past decade have 
aroused more general interest than this subject of 
‘Soilless growth,’ also referred to as tank farming. 
chemical gardening or the new coined word ‘“‘hydro- 
ponics.”’ 


This book brings within the reach of everyone a com- 
plete picture of the principles, practices and equipment 
of soilless growth. To persons already engaged in grow- 
ing plants, it will offer new avenues for plant work. 
For those not hitherto participating in raising flowers, 
vegetables and fruits, it will afford a splendid opportunity 
for developing a new and extremely fascinating hobby. 
Professional men and laymen alike will find ‘‘Soilless 
Growth of Plants’’ packed with choice information which 
will make it a worthwhile investment either for pleasure 
or profit. 


160 Pages “ illustrations; 3 in color $2.75 


; tahi 330 W. 42d St., 
Reinhold Publishing Corp., Dept. New York, U.S.A. 
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J-HEAT TREATMENT 





Tractor Tracks. H. J. GrecG (Surface Combustion Corp.) 
Steel, Vol. 102, Feb. 7, 1938, pp. 58-60. Describes practice of 
Caterpillar Tractor Co. in heat treating shoes, links, and drive 
sprockets of tracks. Shoes, of rolled SAE 1045 steel, are hard- 
ened in gas-fired furnaces with drag-chain type conveyors. They 
are brought to 1530° F. in 40 min. and are soaked for 10 min. in 
the holding zone, which has separate temperature control. After 
quenching, Brinell hardness is about 300. They are heated to 
900° F. in 60 min. in a draw furnace heated by recirculated air 
and held at this temperature for 20 min. Final Brinell hardness 
is 260. Links, of forged SAE 1045 steel, are annealed in tray- 
type furnaces having 5 zones. They are preheated to 500° F. in 
114 hrs., heated to and held at 1550° F. for 3 hrs., cooled very 
slowly to 1500° F. in 1% hrs., cooled rapidly to 1250° F. in 
114 hrs., and cooled slowly to 850° F. in 6 hrs. After machin- 


ing, they are hardened and selectively quenched in a _ special 
fixture. Sprockets are cast from steel close to SAE 1045 in com- 
position. After drawing hardness is 400 Brinell. MS (5) 

Heat Treating Developments, 1937. W. B. Harvey. Heat 
Treating Forging, Vol. 24, Jan. 1938, pp. 33-38, 42. Review. 
Among processes announced were “dry cyaniding’’ and “Ni- 


Carbing,”’ which are carried out in a gaseous atmosphere consist- 
ing of carburizing gases and NH;. New steels for heat treating 
includes 2 types of graphitic steel; carburizing steel, unofficially 
designated SAE 4120, containing 0.20% C, 0.54-0.80% Mn, 
0.016-0.012% S, 0.25-0.29% Si, 0.83-0.88% Cr, and 0.22-0.24% 


O. E.. HARDER, SECTION EDITOR 


Mo; and “Speed Treat X-1545", a 0.40-0.50% C_ open-hearth 
steel with tensile strength of 110,000 Ibs./in.* and machining 
rating of 90%. Developments in furnaces are also described. 


MS (5) 


Sa. Annealing 


Radiant Tube Annealing. PHitip J. BoweEN. Iron Steel 
Engr., Vol. 14, Dec. 1937, pp. 75-76. Practical. Four factors 
to be taken into consideration in box annealing are: time, tempera- 
tures, grade and uniformity of material. Radiant tubes furnaces 
have the advantages of lower initial installation costs, less space 
required and more rapid firing cycle. Such furnaces are adaptable 
to natural or artificial gas or to fuel oil, with gas preferred be- 
cause better control is obtainable. Speed of firing cycle must be 
balanced against uniformity of hardness and structure in the pile 
of sheets. With too fast a firing rate, temperature differences of 
150°-200° F. from edge to center and 75° F. from top to bottom 
may result. It is not possible to maintain easily the maximum 
temperature for soaking period, because the refractory walls do 
not absorb and retain heat. Radiant tube furnaces are much 
better than the old type of in-and-out furnaces, but there is little 
performance difference between radiant tube furnaces and the new 
oil-fired, insulated in-and-out box annealing furnaces. REB (5a) 
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| The New 


Are 


Pyrometer 
Controller 


U. S. Patent No. 
1,861,929 


June 7, 1932. Others 
Pending. 


Here is a very moderately priced simplified Controller, which operates 
on the electronic principle similar to a radio. 


It controls electric heat directly, or oil or gas fired units with 
motorized or solenoid valves, A red bull’s eye indicates whether the 
heating unit is on or off, 


It has no motors, no depressor bars, no contacts to stick or become 
inoperative. The temperature indicating pointer is free at all times 
to give continuous indication and hair-line control. 


Write for New Folder 


Hnows eatin Laboratories Inc 


425 No. LaSalle St. Chicago, III 
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Misco pots are long life pots. This is proven by service records up to 
20,000 hours. ... That is why more than 100 users of pot furnaces speci- 
fy Misco lead, cyanide, and salt pots exclusively. . . . Misco pots are 
sound and correctly proportioned to achieve maximum operating effi- 
ciency. Misco has many standard designs and more than 200 stock 
sizes. Designs for special requirements will be furnished gladly. Misco’s 
experience in producing thousands of lead, cyanide, and salt pots is at 


your disposal. 


YOUR INQUIRIES ARE INVITED 


Misco pots are cast of the correct Member Alloy 
alloy the t service in. ; 
yas Fs Le Research Institute, Inc. 


MICHIGAN STEEL CASTING COMPANY 


One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings 


1981 GUOIN STREET, DETROIT, MICHIGAN Heat and Corrosion Resistant Alloys 


A dependable source of supply for Furnace parts, Chain, Roller rails, Furnace conveyor rolls, 
Trays, Carburizing and annealing boxes, Retorts, Lead and cyanide pots, Dipping baskets. 
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A Stewart representative is located near you. Let us 4 
know and we will see that he gets in touch with 4 
you quickly. 





i) 


Sb. Hardening, Quenching 
& Drawing 


Case Hardening by Direct Transformation of Austenite. BER- 
NARD R. QUENEAU (Univ. of Minn.) & RALPH L. DOWDELL 
(Univ. of Minn.) Trans. Amer. Soc. Metals, Vol. 25, Sept. 1937, 
904-922. Original research on the transformation of the austenite 
of carburized steel at 400°-600° F. The quenching of carburized 
steel into media at room temperature results in stresses that reduce 
the strength of the piece, owing to transformation of the carburized 
case and the core occuring at different times. The core might be 
strengthened safely by increase in its C content, if transformation 
of the austenite at some elevated temperature was effected to pre- 
vent excessive stresses. Physical properties obtained by such treat- 
ment, and by conventional quenching and drawing, are compared. 
Hardening by transforming austenite in carburized steel at 600° F. 
was found to result in no improvement in usual low C core work, 
but greater core strength is obtained with higher C. Alloy con- 
tent, such as Mn or Cr, may be necessary to harden large sections 
Costs may be increased by the method owing to cost of quenching 
salt baths and slower machining of higher C material. Shallower 
case would be permissible because of harder backing of higher C 
core, resulting in lower cost of carburizing. Tempering and its 
cost is eliminated. Stresses are at a minimum with this hardening 
method. 4 references. WLC (5b) 


Sc. Aging 


Hardening of Mg-base Alloys. Machinery, London, Vol. 51, 
Dec. 23, 1937, p. 376. Descriptive. A new patented process 
(Engl. Pat. 472,812), covering the heat treatment of Al-bearing 
Mg alloys by a solution treatment at 280°-550° C. for a minimum 
of 5 hrs., followed by a quench or air cool, and an aging treatment 
at 100°-200° C. for 12-24 hrs. is described. IZB (SC) 


Se. Carburizing 


Plow Shares. C. A. ANDERSON (Minneapolis-Moline Power 
Implement Co.) Steel, Vol. 102, Jan. 24, 1938, pp. 62-63. 
Describes carburizing practice at author's plant. SAE X-1015 (fine 
grained) steel plate with 0.10-0.20% C and 0.70-1% Mn is used 
for shares and mold-boards. Plates are pack-carburized in wooden 
boxes in natural-gas fired muffle furnaces at 1700° F. for 22-26 
hrs. They are H:O quenched to 900° F., annealed at 1350° F. 
for 114 hrs., rolled to straighten, and air cooled. For cutting 
point on share, pieces of SAE 1095 steel with 0.90-1.05% C and 
0.25-0.50% Mn are spot-welded on top and bottom. Assembly is 
reheated to 2400° F. for land-side and 2100° F. for plate, and 
drop-hammer welded. After share face is ground, it is heated 
to 1450° F. and quenched in 15% brine held at 40° F. During 
cooling, share is held in a press under clear running H:O to pre- 
vent distortion. MS (Se) 

A New Case Hardening Process. Indian & Eastern Engr., Vol. 
80, Feb. 1937, pp. 193-4. Descriptive. Principles of the Perliton 
process of case hardening are explained. The Perliton Liquid Car- 
burizer is operated in ordinary salt bath furnaces, and claims the 
following advantages:—greater penetration, shorter time, higher C 
(0.9%) case, lower fuel consumption, cleaner shop conditions, 
lower cost/ton of steel hardening, and absence of fumes. This 
method is especially recommended for small parts requiring cases 
from 0.005 to 0.050” deep (¥Yg mm. to 14% mm.). For selective 
hardening, the parts to be left soft are protected from carburizing 
by Cu plating. Illustrations and photomicrographs are given 


APS (Se) 


Sf. Nitriding 


Chapmanizing. R. L. RoiF. Steel, Vol. 102, Jan. 10, 1938, 
pp. 48-51. Describes process, advantzges, and prope.ties pro- 
duced. Permits use of inexpensive, low-C, free-machining steels. 
Time required to produce case is fraction of that required by 
other processes. In wet method, steel is subjected to action of 
active N: in a salt-bath and is then quenched. In dry method, 
alloy steel is treated with active N2 at a low temperature in a 
container under pressure. Active N: is produced by electrical 
decomposition of anhydrous NHs. Case produced has a monotron- 
Brinell hardness of 700-1000, and is ductile. Nitrides are in a 
finely dispersed condition in the a-Fe lattice. MS (5f) 
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Furnace Conveyor Rolls—centrifugally cast—Load—80-320 Ibs. per 
sq. ft. of Hearth at 1450-1750"! 





Roller Rails to Carry 6500 Ib. trays for Continental Industrial En- 
gineers, Inc. 
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The Choice of Leading Furnace 
Manufacturers for Alloy Furnace Parts 





lf you still believe all Chrome Nickel alloys of same Cr Ni 
content are about the same—let us give you the Facts— 
backed by tests of CALITE B-28 in TWO leading Neutral 
Laboratories. CALITE B-28 has TWICE the load carrying 
ability of several well advertised alloys of similar but not 
identical composition and method of manufacture. 


Superior Foundry Technique 
Widest Selection Hi-Temp Metals 


CENTRIFUGAL Casting 14 Years’ EXPERIENCE 
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415 Hill Ave. PITTSBURGH, PA. 
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here is the furnace to use... 


The “AMERICAN” Electric 


Pre-Heating Furnace 





The latest production-type unit with 
automatic atmospheric control, auto- 
matic temperature control, and foot 
treadle door mechanism. 


@ Comes up to heat fast. 

@ Holds uniform temperature. 

@ Does not scale, burn, nor decarburize 
your work, 


May we forward data? 


. Ses 


U. S. PATENTS: 
1,357,790 1,652,200 
1,399,638 1,819,514 
OTHER PATENTS PENDING 


American Electric Furnace Co. 
29 Von Hillern Street Boston, Massachusetts 
All Types Industrial Furnaces 
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B+ FURNACES, REFRACTORIES AND FUELS 





Box Annealing in the Modern Continuous Strip Mill. A. H 
SHONKWILER (Bethlehem Steel Co.) Steel, Vol. 101, Nov. 15, 
1937, pp. 62, 65-67. Describes box annealing furnaces, and thei 
operation, in Lackawanna plant of Bethlehem Steel Co. There are 
44 radiant tube furnaces, each equipped with 3 bases and 3 inner 
covers. Outer furnace cover has 3 tiers of horizontal, hair-pin, 
cast, 25% Cr and 12% Ni tubes along each side. Mixture of 
blast-furnace and coke-oven gas is burned. Inner and outer covers 
extend into sand seals. Temperature is raised as rapidly as pos- 
sible to slightly above annealing temperature. This requires 30-40 
hrs. for sheets, and about 20 hrs. for loose coils. Strip is allowed 
to soak at this temperature for about 22 hrs. for sheets, and 6 hrs. 
for coils. From the time the temperature reaches 900° F. and for 
the remainder of cycle, protective atmosphere, prepared from 
natural gas, is maintained under inner cover at a slight pressure. 
After soaking, burners are turned off, outer cover is removed, and 
strip is allowed to cool, with inner cover on, to 200°-250° F., 
when it is uncovered. Automatic control is provided. MS (6) 

Acceptance and Utilization of Fireclay Brick (Abnahme und 
Verwendungsfahigkeit von Schamottesteinen) R. RAscH. Glick- 
auf, Vol. 73, Nov. 13, 1937, pp. 1033-37. Review. If the brick 
does not bind properly, it is due to insufficient decomposition of 
the clay. Cracks do not impair the quality, but rather improve 
the resistance to temperature changes. Bricks should not be brittle 
or contain striations; the latter are caused by air inclusion during 
manufacturing processes and are harmful. Waviness is due to dis- 
integration of the mass of fireclay during forming. Remarks on 
general appearance are added. Ha (6) 


M. H. MAWHINNEY, SECTION EDITOR 


Progress Report on Tests of Various Electric Heating Ele- 
ments for Furnace Temperatures between 1100 and 1500 Deg. 
C. Part I. M. G. TooLte & R. E. Goutp (Tenn. Valley 
Authority) Trans. Electrochem. Soc., Vol. 70, 1936, pp. 89-109. 
Si carbide, graphite and Si carbide-graphite assemblies were tested 
Si carbide showed relatively high power loss, a material decrease 
in mechanical strength with use, and failure when the resistance had 
increased 500%. No difference in resistance increase was noted 
for constant as against intermittent load. Rapid current increase 
just prior to failure was noted. An average life of 1700 hrs. was 
observed. Graphite resistance operated successfully when protected 
from oxidation with propane gas, using a Si carbide protection 
tube. The outside terminal block is the weakest point of the 
whole assembly. Tests with high-frequency induction heating are 
also described. Indications are that a non-metallic heating unit 
can be developed that under regular production conditions will 
have a life long enough to make its cost, per unit treated, com- 
paratively small. FPP (6) 

Influence of Manner of Mixing on the Combustion of Gas 
and Air in Furnaces (Der Einfluss des Mischvorgangs auf die 
Verbrennung von Gas und Luft in Feuerungen) K. RUMMEL. 
Arch. Eisenhittenw., Vol. 10, June 1937, pp. 541-548; Vol. 11, 
pp. 19-30, 67-80, 113-123, 163-181, 215-224. A comprehensive 
discussion of the fundamental theory of furnace port and furnace 
design, the mixing of combusting gases, and the aerodynamics of 
flames in furnaces, arrived at from calculations and experimental 
models. A practical gas burner for controlling the flame contour 
and furnace atmosphere is also described. SE (6) 
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NOW! THE EXACTING SCIENCE DEVEL- 
OPED IN THE PRODUCTION OF COOPER 
STAINLESS CASTINGS * IS AVAILABLE TO 
USERS OF HIGH TEMPERATURE CASTINGS. 


* Largest Single Producer of “18-8” Corrosion- 
Resisting Alloy Castings in America. 





Superior work and service guaranteed. 
For quotations and complete details, 
write direct to— 


MEMBER OF THE ALLOY CASTING | 
RESEARCH INSTITUTE, INC. 


The Cooper Alloy Foundry Co. 


ELIZABETH, NEW JERSEY 
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Fundamentals of Fuel Oil Combustion. E.G. RoBEerts. Power 
Plant Eng., Vol. 42, Feb. 1938, pp. 111-114. Practical discussion. 
Fuel oil combustion reactions are classified as (1) thermal decom- 
position caused by a deficiency of oxygen forming C (as soot) 
and H:, (2) hydroxylation when excess oxygen is present, forming 
formaldehyde, which in turn burns to CO, CO, and H:0. Ignition 
temperatures, limits of inflammability, rate of flame propagation, 
and final stages of combustion are discussed. A list of 11 funda- 
mental requirements for efficient operation of oil-fired furnaces are 
given. ECK (6) 

Prevention of Surface Damage to Metals by Furnace Atmos- 
phere Control. J. L. RosBinson. Gas J., Vol. 217, Mar. 24, 
1937, p. 779. Describes process of atmosphere control for par- 
ticular application to high speed steel hardening, especially to 
protect delicate edges of cutting tools, which may suffer severe 
damage through overheating. Processes make use of a complete 
muffle, eliminating the possibility of flame contact and ensuring 
uniform heating. Atmosphere with which muffle is purged is 
free from excess air or gas at all times, thereby eliminating decar- 
burization and permitting only a minimum of oxidation during 
heat treatment. MAB (6) 


Electrical Heat in the Light Metal Industries (Die Elektro- 
warme in der Leichtmetallindustrie) Fr. KNoops. Metal! uw. Erz, 
Vol. 34, No. 17, 1937, pp. 453-460. General description. The 
uses of crucible and hearth, or trough, types of resistance furnaces 
are discussed from the standpoint of heat treating and melting. 
Heat treating furnaces with and without forced circulation are 
compared. Low and high frequency induction furnaces are con- 
sidered. Numerous illustrations supplement the article. 

PCR (6) 

Selection of Bricks for Blast Furnaces. ALFRED B. SEARLE. 
Iron Steel Ind., Vol. 11, Oct. 1937, pp. 7-10; Nov. 1937, pp. 55- 
57. The general principles governing the selection of bricks for 
the various zones of a blast furnace are examined in detail. A 
brief consideration of the main causes of failure in brickwork, and 
the trend of modern practice, is also given. CE] (6) 


Lead Melting Furnace. Engineer, Vol. 164, Dec. 10, 1937, 
p. 667. Descriptive. The furnaces are used at the Pirelli Gen- 
eral Cable Works and made by the Monometer Mfg. Co., Ltd. 
They are gas-fired, and the burners are so arranged that the hot 
gases pass directly over the molten metal, producing a reducing 
atmosphere which prevents the formation of oxides. LFM (6) 


Choosing the Right Brickfor Insulated Furnace Walls. R. S. 
Moore (Harbison-Walker Refractories Co.) Ind. Heating, Vol. 5, 
jan. 1938, pp. 69-72. Review. Advantages of using insulating 
refractories are briefly explained; 2 types are made at present, one 
for use up to 1600° F., the other up to 2000° F. Specific ex- 
amples of selecting bricks are given and the importance of con- 
sidering heat storage in furnace operation is pointed out. Ha (6) 


Mass Heat Treating. J. B. NEALEY (Am. Gas Assoc.) Ind. 
Gas, Vol. 16, Feb. 1938, pp. 3-5, 18. Practices in heat treating 
1utomobile parts in mass production are described. In order to 
produce a fine grain, the parts are carburized in gas-heated furnaces, 
‘ooled in the pot, reheated to 1550° F. and quenched in oil for 
core refinement (reheated to 1420° F. and quenched in oil for case 
refinement) and finally drawn at 300° F. to relieve quenching 
strains. Equipment is described. Ha (6) 


X-ray Studies on the Systems CaO-AlO; and SrO-AlL.O, 
(Réntgenuntersuchung der Systeme CaO-Al.O; und SrO-Al,O;) 
K. LAGERQVIST, S. WALLMARK & A. WESTGREN. Z. anorg. allgem. 
Chem., Vol. 234, Sept. 22, 1937, pp. 1-16. Original research. X- 
ray studies revealed the presence of 5 intermediate crystal forms in 
the system CaO-Al,O; and 4 in the system SrO-Al,O;. The systems 
are analogous for, with the exception of the compound 12 CaO. 
7 Al:Os, each of the Ca aluminates has an analogous Sr aluminate. 
See also Metals and Alloys, Vol. 8, Dec. 1937, p. MA 742L/2. 

HFK (6) 

General Refractories Limited. Indian & Eastern Engr., Vol. 80, 
Mar. 1937, p. 316. Descriptive. Among the super-refractories be- 
ing made by General Refractories, Ltd., England, is the new Sax- 
pyre brick, a basic refractory introduced to withstand rapid temp. 
changes without spalling. These bricks combine better spalling 
resistance with higher refractoriness under load, and when used in 
exposed positions, show a greater margin of safety and greater 
durability for basic open hearth furnaces, electric steel melting 
furnaces, soaking pits, re-heating furnaces, and Cu smelting fur- 
naces. APS (6) 

Industrial Propane as a Gas Plant Fuel. Glass Ind., Vol. 18, 
Nov. 1937, pp. 377-380. Compilation of average properties of 
industrial propane given. Describes the common types of burners, 
nozzle mixing, atmospheric, low-pressure Premix and high-pressure 
Premix, that can be adopted for this fuel. RAW (6) 

Industrial Heating Progress. Ind. Heating, Vol. 5, Jan. 1938, 
pp. 11-66. Comprehensive review of developments in 1937 in 
heat-treating, forging, brazing, malleableizing, galvanizing and melt- 
ing furnaces, with descriptions of equipment in steel plants as well 
as various industrial applications. Ha (6) 
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GO! 
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TYSON really has ‘something’. Produced by the DE- 
AIRED, dry-pressed process, these brick are free from 
trapped air. . . giving maximum density and stability and 
are uniform in size and structure. TYSON wins preference 
wherever it is necessary to withstand the ravages of intense 


heat, accompanied by spalling . . . and slagging. 


TYSON originates with selected Olive Hill, Kentucky, 
clays that are carefully controlled as to grain sizing. They 
are produced under vacuum with higher than average 


pressures, and fired to above normal temperatures. 


For those jobs where maximum production performance 
is essential... specify TYSON. Ass checkers, furnace 
linings, boiler settings, or wherever a first quality fire brick 
can be used... TYSON climaxes the job, giving pro- 


longed life and lower operating expense. 


TYSON costs no more than ordinary first quality, high 


heat duty fire brick and is available in all standard sizes... 


why be satisfied with anything less than TYSON ? 


THE CHAS. TAYLOR SONS COMPANY 


Manufacturers of P. B. Sillimanite and Fire Clay Refractories 


Cincinnati, Ohio 
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ON DEMPSEY AND GILBERT 
& BARKER FURNACES 


‘Spencer Turbo Compressors have been used for 
operation of our Gilbert & Barker Burners and Fur- @ 
naces as far back as 1915 and 1916. We have in- § 
stalled Spencer machines of various sizes from 
fractional horsepower to 150 H.P. Our DEMPSEY 
furnaces have been operated with Spencer Turbo 
Compressors for more than |5 years. 


“The experience with both DEMPSEY and GILBERT 
& BARKER installations in these many years readily 
demonstrates that installing a Spencer Turbo Com- ) 
pressor solves our customer's furnace and burner air 
requirement problems. Spencer machines we in- 
stalled more than 20 years ago are still in operation. 
They provide air in a steady flow without pulsation 
and are comparatively free of noise, as well as main- 


tenance expense.” 


THE M. K. EPSTEIN COMPANY 
126-G 


THE SPENCER TURBINE COMPANY ¢ HARTFORD, CONNECTICUT 


PENCER [U)AB0- ih 


35 TO 20,000 CU. FT. ¥3 TO 300 H. P. 8 OZ. TO 5 LBS. 
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7b. Welding & Cutting 


E. V. DAVID, SECTION EDITOR 


Shrinkage Stresses in Welding—A Review of the Litera- 
ture to January 1, 1937. W. SPRARAGEN & G. E. CLAUSSEN. 
Welding ]., N. Y., Vol. 16, Nov. 1937, Supplement pp. 2-62. 
Comprehensive review of the work in this field, with conclusions 
as to the amount of stress and distribution with various welding 
methods and evaluation of the methods used by various investi- 
gators. The review includes sketches and drawings from the 
original references, thus making it unnecessary for future investi- 
gators to go back to the source. Subjects covered are: (1) oxy- 
acetylene butt welds with and without restraint; (2) arc butt 
welds without restraint, and with restraint (straight butt joints) ; 
(3) arc butt weld (patches) with restraint; (4) carbon arc welds; 
(5) effect of thickness; (6) fillet welds; (7) tee joints; (8) plug 
welds; (9) welded beams; (10) welded lattice girders; (11) 
welded boilers and other cylinders; (12) beads deposited on sur- 
face; (13) edge beads for single and double edges; (14) flame 
cut plates; (15) local torch heating; (16) artificial cooling; (17) 
preheat; (18) stress relief by annealing, overstrain, time-relaxation 
at room temperature; (19) welds made under stress; (20) effect 
of residual stress on tensile properties, buckling, fatigue; (21) 
relation of cracks to stress and crack-sensitivity tests; (22) stress 
in other than mild steels; (23) considerable space given to theo- 
retical aspects. A bibliography of 160 references is appended, 
together with notes on methods of measuring strain. A list of 
suggested research problems on shrinkage stresses closes the review. 

WB (7b) 

Report of the Subcommittee on Welding of Low Alloy Steels. 
J. H. Crrrcuetr (Union Carbide & Carbon Co.) Welding J., 
N. Y., Vol. 17, Jan. 1938, Suppl. pp. 8-14. Thorough survey of 
all the low C, balanced alloy steels, with particular reference to 
analyses and welding characteristics. Three general classifications 
of welding are made: (1) Foolproof steels, easy to weld and 
containing, in general, .15% C or less. (2) Intermediate weld- 
ability steels, with less than .30% C in general, and which may 
suffer a large enough drop in ductility in the heat affected area to 
require stress relief or other heat treatment. They require special 
attention when fillet welded. (3) Difficult-to-weld, “tricky’’ steels 
with more than .30% C in general, for which heat treatment sub- 
sequent to welding is essential. The data on all these steels are 
tabulated from information obtained in the literature, the source 
being noted, and the data indicating physical properties and impact 
value to be expected for the steels under the conditions of welding 
and testing as stated. The classification of weldability is based on 
hardenability, which is considered by the committee to be a very 
rough qualitative index of ductility that may be highly misleading. 

WB (7b) 

Multi-lengthening Cast Iron Pipe by Welding. C. L. LANE 
(Walworth Co.) Intern. Acetylene Assoc.,. Preprint, Nov. 1937 
meeting, 9 pp. Ind. & Welding, Vol. 11, Feb. 1938, pp. 15-18. 
Description is given of 3 types of cast Fe pipe for increased cor- 
rosion resistance: plain C and 2 low-alloy types, which are cast in 
5 ft. lengths and provided with threaded joints. Preparation of 
cores is a special problem which has been solved by producing a 
round core deflected uniformly along the length to care for 
the sag in the core bar and the buoyant effect of ferrostatic 
pressure. With this core, it is possible to cast 5 ft. lengths of 
144" pipe having an I. D. of 1.232 in. and a tolerance of .023 
in. for wall thickness. The welding of the cast pipe is described 
in detail, special jigs being used for gas welding, using preheat. 
The ends are cast with a 30° bevel for welding, thus eliminating 
machining costs. Very little change in the structure of the cast 
Fe will occur in welding. WB (7b) 

Some Notes On Monel Arc Welds. F. G. FLocKE & J. G. 
SCHOENER (Int. Nickel Co.) Welding ]., N. Y., Vol. 17, Jan. 
1938, Suppl. pp. 5-7. Discussion and tabulated data on (1) 
physical properties of Monel sheet and plate, (2) of Monel to 
Monel welds in flat position, (3) same in flat, vertical and over- 
head positions, (4) Monel to steel welds, (5) high strength 
Monel welds. WB (7b) 
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The Widinanstatten Structure in Welds (Etude de la S:ruc- 
ture de Widmanstaetten dans les Soudures) N. T. BELAIEW & 
M. D. SEFERIAN. Rev. Mét. Vol. 34, Dec. 1937, pp. 690-702 
Original research. Although oxy-acetylene welding favors the 
format'on of Widmanstitten structure, this type of secondary crys 
tallization may be found in welds made by all processes. TI 
microstructure may be characterized by the interlamellar distanc 
8, which is about 0.10-0.15 yw for troostite, 0.15-0.25 mw for sor 
bite, and 0.26-0.30 m for pearlite. 45 may then be used to differ 
entiate between sorbitic Widmanstiatten with 6 << 0.25 4, and 
pearlitic Widmanstatten with 6 > 0.25 uw. Under similar welding 
conditions, increasing C favors the formation of sorbitic Widm-n- 
statten, whereas the presence of alloying elements that increas: 
hardenability decreases the amount of Widmanstitten, due 
formation of troostite and martensite. Widmanstitten structur: 
affects the physical properties in 2 ways: (1) grain size, which 
in turn depends on the amount of superheating; (2) the natur 
of the aggregate present. Since the brittleness of welds is pa 
tially caused by the presence of Widmanstatten, welds may b 
made more ductile if the amount of Widmanstatten is decreased 
by means of suitable heat treatment, use of certain welding met! 
ods, or addition of certain alloying elements. JZB (7b) 

Hard Facing Solutions. Mires C. SmitH (Colmonoy, Inc. ) 
Ind. & Welding, Vol. 10, Oct. 1937, pp. 27-30; Nov. 1937, p; 
24-28. General, descriptive article of where and how to app 
hard facing. Applications are becoming more common for m 
chine and machinery parts for resistance to severe wear and co 
rosion. Torch is considered best method of applying the ha 
facing because of lesser penetration than arc into base metal. 7 
flame is directed mostly at hard facing alloy because of high 
m. p. and desire to bring parent metal up to sweating heat on 
Neutral flame conditions must be rigidly observed to preve 
lack of bonding and porosity of overlay. Hard facing of sol 
large-diameter shafts presents some unsolved problems beca: 
of differential cooling of exterior and center. Hollow tubes 
present no problems due to rapid cooling of interior. Stress 
relief and normalizing is advocated to prevent cracking of ov 
lay; local heating with torch may provide this operation. 

WB (7b) 

The Corrosion Resistance of Welded Galvanized Sheet (Un- 
tersuchungen iiber die Korrosionsbestandigkeit von Zinkblech- 
schweissungen) H. WINTERHAGER. Autogene Metallbearbeit, Vol. 
30, Dec. 15, 1937, pp. 405-407. Original research. Welded 
and unwelded galvanized sheets were exposed to diluted 
H:SO,, NaCl solution and SO:, containing atmosphere. With 
careful welding and cleaning of the seam, the corrosion resistance 
of the seam was generally better than that of the parent material. 
The transition between weld and material, and between recrystallized 
structure and as rolled structure of the material, was particularly 
affected. Cold-hammering of the seam does not materially reduce 
the corrosion résistance. Ha (7b) 

Metal Deposition in Arc Welding. G.E. Doan. Welding J. 
N. Y., Vol. 17, Jan. 1938, Supplement pp. 15-19. Fundamental 
research in which a study of drop formation on the end of metal 
electrode has been paralleled with drop formation of liquids at 
end of capillary tube. Results and mathematics indicated that a re- 
duction of surface tension of molten steel in the arc would reduce 
drop size and increase melting rate and efficiency of welding cur- 
rent. Additions of various metals were made to the electrode 
coating, the most successful addition and method being metal spray 
of Sb directly to bare rod surface. Oscillograms show greater drop 
frequency and less short circuiting with latter. WB (7b) 

Review of the Oxy-acetylene Industry—1937. GrorGE V. 
SLOTTMAN (Air Reduction Co.). Intern. Acetylene Assoc., Pre- 
print, Nov. 1937 meeting, 9 pp. Welding Engr., Vol. 22, Dec. 
1937, pp. 24-27. Review of progress in wider use of O». Higher 
value of steel scrap encouraged the use of cutting torch for scrap- 
ping obsolescent equipment, and increased the use of Os, due to 
a more convenient method of distributing gas through plants by 
means of pipe lines. The use of O; for deseaming stock and re- 
placing chipping hammer is increasing, and some blooming mills 
are now desurfacing hot slab or bloom completely by machine torch 
cutting at speed in excess of 2 ft./sec. Other developments in 
welding and cutting are briefly reviewed. WB (7b) 
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The Problem of Susceptibility to Cracking in Welding of Air- 
plane Tubing (Zur Frage der Schweissempfindlichkeit von 
Flugzeugbaustahlen) F. BoLLENRATH & H. CoRNELIUS. Arch. 
Eisenhiittenw., Vol. 10, June 1937, pp. 563-573. Original research. 
Welding tests of sheets were made while the sheets were held in 
clamps, in order to introduce internal stresses. Such stresses were 
not comparable, however, to those formed in ordinary welds. In 
well-made “radial” or “knot’’ welds of tubing, the stresses intro- 


duced and the resulting cracks were less than in welds of tubes  a- 


held by clamps. Atomic arc welding gave less tears and cracks 
than gas welding. Formation of cracks depended mainly on the 
manner of melting the fused in metal and on the composition of 
the welded tubes or sheets. The tests indicated that in Cr-Mo 
steel tubing, S and P contents of 0.02 and 0.025%, respectively, 
are not harmful. The effects of O2, N2, and H: in the steel on the 
susceptibility to cracking in welding could not be ascertained. 


SE (7b) 


Resistance Welding Expands. PAUL G. WEILLER (Welding -—— 


Timer Mfg. Co., Newark, N. J.) Welding Engr., Vol. 22, Nov. 
1933, pp. 42-45. Resistance welding is considered primarily a 
mass production method, since the determination of best condi- 
tions for welding timer, current, pressure, etc., require readjust- 
ment of machine, which becomes uneconomical for short runs. 
When entire reliance is placed on operator's skill, the product 
may be satisfactory, but may contain more welds than required if 
fewer perfect welds had been made. In addition, the surface 


destruction produced by wrongly proportioned welds requires ex- “~ 


pensive refinishing. Some of the applications of spot welding are 
reviewed, and importance of timing control in extending applica- 
tion is indicated. WB (7b) 

[he Progress in Metal Arc Welding of Aluminum and Its 
Alloys (Die Fortschritte der Metall-Lichtbogenschweissung des 
Aluminiums und seiner Legierungen) C. AUCHTER. Z. Mefall- 


kunde, Vol. 29, Sept. 1937, pp. 310-15. Experimental. Micro- 
graphs are presented in conjunction with data on hardness and 
tensile properties to show that satisfactory welds can be made in ™~ 
a large variety of Al-alloys. GD (7b) 


Oxy-acetylene Cutting in Fabrication. A. E. Gipson (Well- 
man Eng. Co.) Intern. Acetylene Assoc., Preprint, Nov. 1937 
mecting, 6 pp. Review of uses and advantages of torch cutting. 
When cutting air-hardening steels, the cut edge is reheated with the 
torch, thus preventing excessive hardness. WB (7b) 
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What about Preheating? Orvitte T. BARNETT (Black Sivalls 
& Bryson, Inc.) Welding Engr., Vol. 22, Nov. 1937, pp. 26-28. 
Discussion of the advantages in preheating as shown by a review 
of the literature. Better toughness and finer grain size of weld 
metal are obtained when interpass temperature is around 400°- 
500° F. Literature also indicates quench effect on parent metal 
is a function of total heat input, which the author reasons can be 
regarded as same as heat of preheat plus heat input. Plates 114” 
thick should be preheated to 400° F. for at least the first pass if 
below .25% C, with greater amount of C, preheat should be con- 
tinued during entire welding operation. When temperatures are 
below 60° F. a preheat of 200° F. should be used. The advan- 
tages of denser weld metal freedom from porosity and lower 
quench effect of metal mass, are claimed for preheat. WB (7b) 

Effect of Flame Cutting on Steel. Machinery, London, Vol. 
50, Sept. 9, 1937, pp. 732-733. Practical. A thin (under 4 in.) 
layer of sorbite is formed next to the cut when C steel with under 
0.35% C is cut with the oxyacetylene torch. The steel is usually 
strengthened slightly. Steels with over 0.35% C and low alloy 
steels should be preheated before cutting; the steel will be con- 
siderably stronger and stiffer after cutting. Torch-cut edges are 
preferable to sheared and sawed edges because there are no embryo 
checks, torn particles and incipient cracks. JZB (7b) 

A New Controlling Device for Electrical Spot Welders (Eine 
neue Steuerung fiir elektrische Punktschweissmaschinen) H. 
WiILBERT. Elektroschweissung, Vol. 8, Oct. 1937, pp. 191-192. 
Descriptive. Welding current and pressure, during a controllable 
welding time, can be altered according to a desired program. 
These spot welders are used especially for Al alloys with resulting 
joints of high dynamic strength. HR (7b) 

Welding 4-6% Chromium Steels. W. D. WILKINSON, JR. 
(Electro Met. Co.) Ind. & Welding, Vol. 10, Dec. 1937, p. 40. 
Brief comparison of welding in parent metal with and without 
Cb. Air hardening is shown to have been reduced with use of 
Cb. Impact (Izod) values of 35 ft. lbs. for the Cb-bearing mate 
rial in as-welded condition are cited, but no comparison with non- 
Cb bearing material is given. WB (7b) 

How a Gas Company Saves Money in Reconditioning Pipe. 
A. F. Davis. Am. Gas J., Vol. 146, May 1937, pp. 17-18. If 
corrosion pits are less than 0.1 in. deep, they are chipped out and 
filled by electric welding. Reclaimed pipe is pressure-tested and 
placed into service. CBJ (7b) 





PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND PRACTICE 


Manufacturing executives, engineers, designers, pro- 
duction supervisors, architects, contractors, welding 
operators, technical schools and colleges the world 
Over recognize the Procedure Handbook and use it 
regularly as the authoritative reference guide on all 
phases of arc welding. 


1012 PAGES... 1243 ILLUSTRATIONS 
The big new fifth edition Procedure Handbook gives 
you valuable, up-to-date information that will enable 
you to improve your position and increase your earn- 
ing power by taking advantage of the opportunities of 
welded design and application. This complete, authori- 
tative Handbook gives you quickly the right answers 
to problems in the development, production or utiliza- 
tion of steel products. It stops risky guess work and 
prevents costly errors. It is one of the wisest invest- 
ments you can make for your future welfare. Order 
your copy today. Mail your order and check to— 


BOOK DEPARTMENT 
REINHOLD PUBLISHING CORPORATION 
330 West 42nd St. New York, N. Y. 
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Cleaning Processes for Product Finishes. J. DELMONTE. 
Product Eng., Vol. 9, Jan. 1938, pp. 13-15. Review. Tables are 
given showing agents for cleaning and degreasing by vapors, 
alkalies and acid, their application, and the metals for which they 
are suitable. Protective Coatings for Product Finishes. 1[4/d., 
Feb. 1938, pp. 67-70. Inorganic protective coatings, as obtained by 
treatment with a phosphate, chromate, oxalate, or silicate, or by 
oxidizing are discussed, and their fields of application and proper- 
ties on different metals described. A table is appended giving 
procedure, time and temperature of application, metals treated, spe- 
cific advantages of the coatings, suitability, and trade names for the 
various processes. Ha (8) 


Sb. Cleaning including Sand Blasting 


Metal Degreasing before Electroplating. Multi-liquor Trich- 
lorethylene Plant. Metal Ind., London, Vol. 51, Aug. 13, 1937, 
pp. 167-168. General discussion of the advantages of trichlor- 
ethylene for cleaning prior to plating. Advantages of solvent de- 
greasing were early appreciated, but none of the common solvents 
tried proved satisfactory. Trichlorethylene overcomes the com- 
mon disadvantages, has a low specific heat, boiling point and 
latent heat. It can, therefore, be easily heated and vaporized for 
distillation and self cleaning. At one time it was common prac- 
tice to use the well-known trichlorethylene vapor degreasing plants 
to prepare steel parts for Ni and Cd plating, but vapor degreas- 
ing was unsuitable for brass work, since it did not dislodge the 
remains of the polishing compound. Cleaning by the solvent 
liquor proved successful and is now used in plating shop for all 
classes of work. The plant described in this article consists of 5 
gas heated compartments. The work is washed in 3 compart- 
ments, the fourth is the concentrator into which dirt is collected, 
and the fifth is an oven for drying the work. RWB (8b) 

The Electrolytic Cleaning of Strip Steel, Part II. M. STONE 
(United Engineering & Foundry Co.) Metal Cleaning Finishing, 
Vol. 10, Jan. 1938, pp. 20-22. Industrial note. A description of 
the automatic cleaning of strip steel on a large scale, preparatory 
to tinning. The steel passes through a hot alkaline solution in a 
tank 60 ft. long. Heating is automatically controlled. The strip 
then passes through an automatic scrubber provided with rotating 
tampico brushes, and after a final rinsing in boiling water is 
recoiled at speeds approaching 900 ft./min. For Part I, see also 
Metals and Alloys, Vol. 9, Mar. 1938, p. MA 170R/4. AB (8b) 


8c. Polishing & Grinding 


Automatic Polishing and Buffing of Copper, Nickel-silver and 
Stainless Steel. C. GARNER (Internatl. Silver Co.) Monthly 
Rev. Am. Electroplaters’ Soc., Vol, 25, Feb. 1938, pp. 96-101. 
Practical. The different types of machines, and the considerations 


governing the selection of buffs and abrasives are discussed. 
AB (8c) 


Electrodeposition of Manganese Using Insoluble Anodes. 
C. G. Fink & M. Kotopney. Trans. Electrochem. Soc., Vol. 71, 
1937, pp. 287-300. Investigation of the chloride and sulphate 
electrolytes. Electrodeposited Mn is susceptible to oxidation, but 
it may be stabilized by immersion in dichromate solution. Best 
deposits were obtained from a solution containing 100-200 g./I. 
Mn sulphate, 50 g./l. ammonium sulphate, 50 g./l. glycerol; pH 
2.5-3.0; 25° C.; and 10-12 amps./dm.* Graphite anodes are used. 
Alloys, containing either Fe or Zn may be deposited. GBH (8d) 

The Electrodeposition of Bronze Using Bi-metallic Anodes. 
C. Becuarp. |. Electrodepositors’ Tech. Soc., Vol. 11, 1936, pp. 
15-22. A study of bimetallic anodes of Cu and Sn, with alkaline 
cuprocyanide-stannate and oxalate baths. The latter was found to 
be impractical, but the former showed promise. GBH (8d) 
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H. S. RAWDON, SECTION EDITOR 


The Electrodeposition of Copper-nickel-zinc Alloys from 
Cyanide Solutions, Part III. CuaArites L. FAustr (Battelle 
Memorial Inst.) & Gro. H. MoNTILLON (Univ. Minnesota) 
Trans. Electrochem. Soc., Vol. 73, 1938, Preprint No. 2, 15 pp. 
Original research. The effect of various additions to “bath No. 5” 
is reported. The composition of the bath is: K-Cu cyanide, 
33.02 g./l.; Ni cyanide, 28.08 g./l.; Zn cyanide, 0.58 g./l.; K2COs,, 
4 g./l.; KCN, 19 g./l.; NaHSOs, 4 g./l. The free cyanide was 
3 g./l. or less of KCN. An increase in free cyanide caused a 
decrease in cathodic current efficiency, and a decrease in the Ni and 
Cu content of the deposit. KCl, in amounts up to 30 g./I., in- 
creased both the cathodic current efficiency and the % Zn in the 
deposit, at the expense of the Cu. NH,Cl, in amounts up to 
24 g./l., increased the cathodic current efficiency, but not as much 
as did KCl. It also increased the Cu content of the deposit and 
decreased the Ni content. At the higher conc. of NH,Cl the 
deposit was unsatisfactory. Additions were also made to “bath 
No. 6,” the composition of which is as follows: K-Cu cyanide, 
13.2 g./l.; Ni cyanide, 32.4 g/.l.; Zn cyanide, 0.54 g./l.; K2CO,, 
4 g./l.; KCN, 17.3 g./l.; KCl, 3 g./l. Ammonium hydroxide 
(6 cc./l. of 28%) increased the cathodic current efficiency, but 
good deposits could not be obtained above 0.8 amp./dm.? K:CO, 
had little effect either on the deposit or the cathodic current 
efficiency. Electrode potentials and deposition potentials are given, 
They vary with the history of the bath. The formation of mono- 
valent Ni-compounds in the bath is discussed. Salt spray tests 
on deposits containing 17-23% Ni, 23-37% Cu, and 46-54% Zn 
showed them to have about 24 the corrosion protection life of Zn 
deposits of equal thickness. See also Metals and Alloys, Vol. 6, 
June 1935, p. MA 236R/9. AB (&d) 

The Electrodeposition of Manganese from Aqueous Solutions. 
I. Chloride Electrolytes. H. H. Oaks & W. E. Brant. Truns. 
Electrochem. Soc., Vol. 69, 1936, pp. 567-584. Original research. 
Variables investigated include: cathodic current density, tempera- 
ture, addition agents, cathode material, anode material, diaphragm, 
concentration of Mn, and agitation. Data also are presented on 
the variation of the Mn content of the bath during electrolysis, on 
current efficiency and on the nature and purity of the electrode- 
posited Mn. Smooth, silver-white plates of pure Mn that could 
be given a very high polish, and had a hardness of 5.5-6.0 on the 
Mohs’ scale, were obtained. The preferred bath contained 450 
g./l. MnCl. and 30 g./l. NH«Cl; 26° C.; 20 amp./dm.? II. Sul- 
phate Electrolytes. W.E. Brapt & H. H. Oaks. I[bid., Vol. 71, 
1937, pp. 279-286. Pure, smooth, coherent, silver-white Mn was 
electrodeposited from aqueous sulphate electrolytes. Smooth de- 
posits over 0.4 mm. thick have been prepared. These plates have 
resisted atmospheric oxidation and the corrosive action of laboratory 
fumes for over 3 years. Cathodic current efficiencies of 60-75% 
are normal, using an electrolyte of 100 g./l. MnSO,.4H:O plus 
75 g./l. (NH«)2SO, plus 60 g./l. NH«CNS, a cathode current 
density of 25 amp./dm.*; a pH of 4.0-5.5 and a bath temperature 
of 25° C. Adherence is poor. (8d) 

Nickel and Chrome Plating of Zinc Parts (Das Vernickeln 
and Verchromen von Zinkteilen) Oberflachentech., Vol. 15, Feb. 
1938, pp. 21-22. Practical. To prevent the widely-occurring 
spalling and brittleness of the metal coating, the Zn parts must be 
thoroughly cleaned first by brushing and then electrolytically by 
making them cathodes in a trisodium phosphate solution (35 g./l.). 
NaOH and NaCn must be absent. Subsequent pickling in 1% 
cold HF or 5-10% HCl is recommended. Additions of Na citrate, 
Al-, Mg- or an alkali sulphate prevent or reduce the spalling of 
the deposit. An addition of 5 g./l. Na lactate produced bright, 
soft and firmly-adhering Ni deposits on Zn. To improve throw- 
ing power in the Cr bath, the distance between electrodes should 
not be too small. Increase of voltage and current also helps, but 
may result in excess Cr deposit on projections. Polished surfaces 
are better than rough ones. A good throwing power and bright 
Cr deposit are obtained in a bath composed of 250 g./l. CrOs 
1.25 g./l. SO, at 55° C. and an average current density of 
35 amp./dm.’ at about 6 v.; if only 5 v. is available, the solution 
should consist of 400 g./l. CrOs and 2 g./l. SO, at 45° C. with 
15 amp./dm.” Ha (8d) 
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R. D. BLuE & F. C. 
MATHERS. Trans. Electrochem. Soc., Vol. 9, 1936, pp. 519-527. 
(For previous work, see also Metals and Alloys, Vol. 6, June 1935, 
p. MA 236L/7.) Original research. An improved bath for elec- 
trodepositing Al is described in detail. The bath is superior to 
any hitherto suggested in that it is easier to prepare, is less expen- 
sive and operates with higher electrode efficiencies. The bath con- 
tains 20 g. Al bromide, 20 g. Al chloride and 4 g. Al in 40 cc. 
ethyl bromide, 80 cc. benzene and 40 cc. xylene. The average 
cathode efficiency is above 75%, and the average anode efficiency 
above 100%. HBr and HC! may be substituted for ethyl bromide 
under certain conditions. Current density was 1.55 amp./dm.’, 
temperature 20° C. Al anodes and Cu cathodes were used. The 
authors believe this bath has commercial possibilities. Electro- 
deposition of Aluminum Alloys. J[bid., pp. 529-534. Most of 
the heavy metals could be co-deposited with Al as alloys from the 
Al bath described above. The limiting concentration of Al for 
bright deposits varied with the different alloying metals. The de- 
posits generally were dark, granular, and loose, with low con- 
centrations of Al. Such a great number of alloys could be de- 
posited because the potentials of most of the metals were not far 
from that of Al in the benzene bath. (8d) 


Nickel-cobalt Alloy Plating from Acid Sulphate Solution. 
C. B. F..YouNG & N. A. Goutp. Trans. Electrochem. Soc., Vol. 
69, 1936, pp. 585-597. Original research. The co-deposition of 
Ni and Co from an acid sulphate solution using a rotating cathode 
was investigated. Increase of temperature of the bath resulted in 
an increase in the Co content of the alloy produced and a decrease 
of current density decreased the Co content. Increasing the speed 
of rotation of the cathode decreased the Ni content of the deposit 
and a change in H ion concentration toward higher acidity resulted 
in an increase in the Ni content. Gelatin added to the solution 
produced bright deposits at a fairly high current density without 
noticeable effect on the composition of the alloy. Nickel-cobalt 
Plating from Low pH Acid Sulphate Solutions. C. B. F. YouNG 
& C. EGERMAN. Ibid., Vol. 72, 1937, pp. 447-460. Investigation 
of the deposition of Ni-Co alloys, with a rotating cathode. Effects 
of various conditions are discussed. The Co content was increased 
by increased agitation, current density, temperature and acidity. 
The addition of brightener did not affect the composition of the 
deposits. GBH (8d) 

Electrolytic Zinc Methods Applied to Galvanizing. U. C. 
TAINTON. Metal Ind., London, Vol. 51, Aug. 13, 1937, pp. 165- 
166. Descriptive. A process, useful both for the electrolytic 
production of Zn and for the Zn-plating of steel wire and sheet. 
The raw material consists of roasted Zn concentrate with about 
69°° Zn. The Zn is dissolved in 25% acid solution, the 
return electrolyte from the plating cells, which has been puri- 
fied by filtration and treatment with Zn dust. The pure ZnSO, 
solution is then drawn into the plating cells at a rate correspond- 
ing to that at which Zn is being used for plating the wire. The 
wire first passes through fused caustic soda which degreases, de- 
scales, and anneals the wire. Then it passes to the plating cell, 
where it is plated at a C.D. of 750-2,000 amp/ft.2 The deposited 
Zn is finally compressed and polished by rotary polishers. The 
coatings are much heavier than those usually made by the hot-dip 
process. RWB (8d) 

Removal of Carbonate from Cyanide Plating Solutions by 
Gypsum. R. O. Hutt (E. I. du Pont de Nemours & Co.) 
Monthly Rev. Am. Electroplaters Soc., Vol. 25, Jan. 1938, pp. 29- 
38. Practical. Excess carbonate is objectionable, for it lowers 
the cathode current efficiency and decreases the bright plating 
range. Carbonate can be removed by agitating the bath with an 
excess of finely divided gypsum. The NasSO, formed by meta- 
thesis is not harmful to the bath, and may be partially removed 
by cooling to 10° C. AB (8d) 

Steel for Plating Purposes. FREDERICK FULFORTH. Monthly 
Rev. Am. Electroplaters Soc., Vol. 25, Jan. 1938, pp. 25-28. Prac- 
tical. Steel strip for plating purposes should be purchased with 
regard to finish, oiling, papering, boxing, temper, and grain size. 
It is economical to use specially finished cold rolled steel and thus 
saves on polishing costs. AB (8d) 


Aluminum Plating from Organic Baths. 


8e. Metallic Coatings Other 


Than Electroplating 


Metal Spraying, with Special Reference to Adhesion. E. C. 
ROLLAsoN. Metal Treatment, Vol. 3, Autumn 1937, pp. 118- 
125, 130. Descriptive. Wire pistols are especially suitable for 
Spraying the interior of tubes, for repetition work, and for build- 
ing-up. Molten metal pistols are simple to make and use; powder 
Pistols can spray brittle metals unobtainable as wire. Adhesion 
of sprayed coatings, which depends largely on surface roughness, 
and methods of measuring adhesion, are discussed. Sand blastin 
systems are described, with special reference to efficiency an 
healthy working conditions. JCC (8e) 
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is cutting costs in 95 per cent 
of the country’s pickling 
rooms. 


RODINE 


more than pays for itself. By 
its use, economies of 30 to 60 
cents per ton of metal pic- 
kled are frequently gained. 


RODINE 


eliminates pitting of the 

metal. Minimizes acid brit- 
tleness. Reduces rusting of 
pickled stock. 


RODINE 


makes pickling operation 
easily controlled and gives 
consistent results. 
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Microscopic and Chemical Studies of Metal-clad Materials 
(Mikroskopische und chemische Untersuchungen an plattierten 
Werkstoffen) C. SCHAARWACHTER. Z. Metallkunde, Vol. 29, 
Aug. 1937, pp. 270-76. Experimental. Protective coatings of 
Ni, Cu-Ni, Cu, and Cu-Zn (Tombak) applied to Fe by the metal- 
cladding process were examined microscopically. Oxides or other 
imperfections in the Fe result in poor working properties of the 
metal-clad material. Diffusion rates were observed in the basis Fe 
as well as the coating, and details of the chemical analyses are 


described. GD (8e) 


Sf. Non-Metallic Coatings 


Testing Eloxal Anodic Coatings (Zur Kenntnis der Priifung 
eloxierter Ueberzuge) W. BAUMANN. Metallwirtschaft, Vol. 17, 
Mar. 4, 1938, pp. 236-238. Experimental. A quantitative test of 
the value of an eloxal coat is described, wherein the coated Al is 
made the cathode in a 3-5% BaCl: and the amount of H evolved 
recorded as a function of time. A qualitative test for coating 
porosity can be made by laying a blotter soaked in BaCl, and phe- 
nolphtalium upon the coating to be tested and laying a Cu plate 
on the other side of the blotter. After a few minutes a record 
of the distribution of coat porosity is obtained. GA (sf) 


The Comparison of Various Protective Films on Mg and Mg 
Alloys. HaAcHiE SAWAMOTO. Sxuiyokwai-Shi, Vol. 9, Jan. 1938, 
pp. 459-466. In Japamese. Original research. The protectiveness 
of various films on Mg and Mg alloys was estimated by immersing 
each sample-in a 0.04 M. solution of K dichromate and titrating 
the solution electrometrically with 1.13 N HCl solution. The 
amount of HCl added before an abrupt change of potential 
occurred was assumed to be an index of film merit. The films 
produced by Furukawa’s Se dioxide process were more protective 
than those by the I. G. Process. HN (8f) 


The Production of Black Anodic Coatings on Tin and Tin 
Alloys. R. Kerr & D. J. MACNAUGHTAN. J. Electrode positors’ 
Tech. Soc., Vol. 12, 1937, pp. 19-25. Original work. Blue-black 
films were produced on Sn and Sn alloys anodically in a solution 
containing 100-200 g./l. of disodium phosphate, with phosphoric 
acid added to bring the pH down to about 3, at 90° C. and 30- 
40 amp./ft.2 The process took about 4 min. The film was 
harder than Sn itself and had a pleasing appearance. GBH (8f) 
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9 TESTING 


Methods for Treating Microsamples and the Application to 
Metallurgical Studies (Méthodes de Dosage sur Micropréléve- 
ments et Applications aux Etudes Métallurgiques) ALBERT PorRT- 
EVIN & ANDRE LEROY. Compt. Rend., Vol. 206, Feb. 14, 1938, 
pp. 518-520. General description Microchemical methods of 
analysis can determine quantitatively the % Mn in steel more 
accurately than the usual colorimetric method of analysis. Other 
elements in steel, such as P and Cr, lend themselves to this method 
with the requirement of only 0.001 gm. for a sample and greatly 
lessened time for the analysis, compared to the usual quantitative 
analysis. Diffusion in alloys and the identification of corrosion 
products can be studied to great advantage by means of such small 
samples. FHC (9) 

Quality Control in Alloy Steel Plants. A. RASTORGUEV. 
Kach. Stal, Vol. 5, No. 10, 1937, pp. 27-32. In Russian. Descrip- 
tive. In many Russian plants an elaborate system of heat control is 
used. Besides the usual tests, a strong emphasis is placed on 
deep etch test. On the basis of it, steels are classed for average 
and center porosity, liquation, blowholes, flakes and pipe. Five 
grades for each defect are used. Surface is classified on the basis 
of seams and skin blowholes, also in 5 classes. Hardness pene- 
tration is shown schematically by a chart. Grain size is determined 
by the McQuaid-Ehn test. Fiber is checked by quenching notched 
specimens and breaking. Many other tests for specific purposes 
are also used. (9) 





inspection & Defeets, 
including X-Ray Inspection 


CC. 8. BARS ETT: Section sel. 

Some Physical and Radiographic Properties of Metallic Intensi- 
fying Screens. HERMAN E. SEEMAN (Eastman Kodak Co.) J. 
Applied Phys., Vol. 8, Dec. 1937, pp. 836-848. Original research 
on those physical factors on which the use of metallic intensifying 
screens is based. The intensifying action of 20 sheet metal mate- 
rials was studied. Intensification increased with atomic number. 
Pb is the best practical material. Front screens are more effective 
than back screens. The intensification seems to be due mainly to 
electron emission, and slightly to characteristic and scattered X-rays. 
The intensification factor of Pb increases with the hardness of the 
X-rays used, but there appears to be a maximum at some wave- 
length, because the effect is much less in y-ray photography. An 
indicated advantage of the front screen is its differential intensi- 
fication of primary and secondary radiation. A_ thickness of 
0.010-0.015 cm. for the front screen is satisfactory. Back screens 
should be thick enough to reduce back-scattered radiation. Consid- 
erable intensification is derived from the back screen alone. The 
screens should be of homogeneous material, possess clean surfaces 
and be in intimate contact with the film. Dirt and coatings of 
enamel are detrimental. Screens are of particular advantage in the 
radiography of small objects not covering the film, for the screen 
absorbs some of the strong radiation around the object. Attempts 
at improving a metal screen by the addition of a layer of fluorescent 
material have not been successful. HFK (9a) 

Radiographic Examination of Light Metal Objects (Grob- 
strukturpriifung von Leichtmetall-Werkstiicken mittels Réntgen- 
strahlung) M. WIDEMANN. Metallwirtschaft, Vol. 17, Feb. 4, 
1938, pp. 109-115. Original research. Radiographic experiments 
on an Al die casting were made. For detecting small flaws, the 
X-ray films are more sensitive than fluorescent screens. A sharp 
focal spot will produce a sharper flaw image than a broad focal 
spot. With increasing metal thickness, there is decreasing sensi- 
tivity due to scattering. GA (9a) 

Measurement of the Internal Stress by X-rays. TosnHio 
NISUIHARA & KOHE! Kojima. Trans. Soc. Mech. Eng., Japan, 
Vol. 3, Aug. 1937, pp. 203-207. Im Japanese. English abstract 
pp. S49-S50. Experimental and mathematical study of the useful- 
ness of X-rays in determining stresses. A comparison with similar 


determinations by photoelasticity and extensometer is made. The 
internal stresses in welded, plain and slotted pieces of Fe sub- 
mitted to bending are determined at various characteristic points. 

EF (9a) 
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Detection of Defective Joints in Welds of Steel by X-rays 
(Der Bindefehlernachweis an Schweissnahten in Stahl Durch 
Réntgenstrahlen) M. WIDEMANN. Z. Ver. deut. Ing., Vol. 81. 
Dec. 4, 1937, pp. 1403-1406. An investigation was made to deter- 
mine the limit of detectability of small, improperly welded open- 
ings (fissures) in the weld. These defects are due principally 
to imperfect welding, leaving fine cracks filled with oxides, which 
are hard to detect with X-rays, even in the most favorable position, 
Detection of fissures of less than 0.1 mm. width is very uncertain. 
A table shows the relation between kv. on the X-ray tube and the 
minimum depth that can be detected. Ha (9a) 

X-rays and Gamma-rays—Their Industrial Application. T. A. 
TripLetTT. S§. A. E. Journal, Vol. 40, Mar. 1937, pp. 122-127. 
Review. Relative advantages and disadvantages are discussed. 
Examples of radiography are given and illustrated with photo- 
graphs. These include defective castings, progress of corrosion 
tests, spotwelds, etc. Applications of X-ray diffraction, including 
a study of strains, identification of alloys and grain sizes, dif- 
ferences in structures between surface and interior, etc., are dis- 
cussed. Cost is cited as varying from 70c to $2.00/ft.? of film. 
A number of condensed opinions of users of X-rays and y-rays 


are given, all taken from various publications. REB (9a) 
Sb. Physical & Mechanical Testing 
WwW. A. TUCKER, SECTION BDITOR 


Work Sensitivity, Embrittlement by Cold Work. S. L. Case 
(Jones & Laughlin Steel Corp.) Metal Progress, Vol. 32, Nv, 
1937, pp. 669-674. Discussion of a test for sensitivity of stec! to 
embrittlement by cold work. The embrittlement is measure by 
Izod testing at various points along a cold drawn bar of uai!orm 
diameter. The cold drawn bar is produced from a tapered bar, 
thus giving varying degrees of cold work along its length and 
permitting the measurement on a single bar of the effect of cold 
work upon the dynamic strength. The test indicates differences in 
steels that are not detectable by other tests. In practice, the encrgy 
loss as ordinate is plotted against the % reduction of a as 
abscissa, and the slope and general level of the resulting  urve 
measure the ‘“‘sensitivity’ to cold work. Tests show that sensi- 
tivity characteristics are a fixed property of an entire heat; that 
steels of the same chemical composition but from different 
heats have striking differences in sensitivity; that a considerable 
spread in sensitivity exists between medium and high C sitcels 
Fine-grained steels are ordinarily insensitive, but coarse-grained 
show wide differences in degree of sensitivity. The test ‘s also 
useful for indicating the sensitivity of steel to aging after cold 
work, and in this respect is believed to give a better insight into 
the behavior of aged steel under dynamic service conditions than 
do hardness or tensile tests. Damping Capacity and Aging of 
Steel. Jbid., Vol. 33, Jan. 1938, pp. 54-59. Original study of 
effect of cold work on damping capacity of steel. Simplified 
equipment for testing damping capacity is described. The damp- 
ing capacity of all steel, whether the steel be sensitive or insenst- 
tive to cold work, is greatly increased by it. Such changes m 
damping capacity with work serve as a precise evaluation of aging 
characteristics of the metal. Damping capacity and work brittle- 
ness test are in close agreement in their appraisal of aging be- 
havior. Grain size is not a sure criterion of work sensitivity of 
aging characteristics, and since work sensitivity and aging have 
an important bearing upon the usefulness of metal in fabrication 
and service, these tests appear to have merit in appraising metals. 

WLC (9b) 

Mechanical Tests and Their Engineering Significance. J. ©. 
CHASTON. Metal Treatment, Vol. 3, Winter 1937, pp. 159-164. 
Review. Proof stress is that required to produce a small clearly- 
defined amount, often 0.2%, of permanent set. As a basis for 
design, it is preferable to use either maximum tensile strength, 
yield point (neither of these is permissible stress), elastic limit 
or limit of proportionality. The last two depend on the sensitivity 
of the extensometer used in their determination and are largely 
affected by variations in the diameter of the test piece and by 
small amounts of previous overstrain. Fatigue and impact tests 
are briefly discussed. 12 references. jcc (9b) 
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Hardenability as It Affects Heat Treated Parts. M. A. 
GROSSMAN (Carnegie Illinois Steel Co.) Metal Progress, Vol. 33, 
Apr. 1938, pp. 373-376. Review. Hardenability may be defined 
by the quenching rate (slow quench is high hardenability) re- 
quired to bring about the maximum available hardness in a mate- 
rial and should be carefully differentiated from potential maxi- 
mum hardness itself. Steels of different C content, for example, 
may attain different maximum hardnesses, yet have the same hard- 
enability. Methods recently proposed for quantitatively measur- 
ing hardenability include: (1) Measurement of the length of time 
required for the pearlite transformation in the 1000° F. zone; 
(2) determination of the quenching rate required to prevent 
formation of fine pearlite; (3) application of the penetration- 
fracture test; (4) determining the ratio of 2 areas: the area under 
a hardness distribution curve as related to the area representing 
full hardening; and (5) quenching a bar at one end under con- 
trolled conditions, and measuring the distance along the bar that 
is found to be hardened. Careful consideration of all the struc- 
tural and mass factors associated with steel hardening indicates 
that the most accurate method depends on examination of the hard- 
ness distribution curve, based on the variation of hardness from 
edge to center. Appearance of fracture, or determinations of 
center hardness alone, may lead to false conclusions. WLC (9b) 

The Yield Point in Tension Testing with Reference to the 
Manner of Stressing and the Elastic Spring of the Testing 
Machine (Die Streckgrenze beim Zugversuch unter besonderer 
Beriicksichtigung des Einflusses der Belastungsweise und der 
Maschinenfederung) E. Sippet & S. SCHWAIGERER, ef al. Arch. 
Eisenhiittenw., Vol. 11, Jan. 1938, pp. 319-328. Original re- 
search. Stress-strain curves of low-C steel were obtained at low 
rates of loading to determine whether the softness of the elastic 
springing of the machine was the cause of the drop in the beam 
and the lower yield point. Varying the stiffness or rigidity of 
the machine had relatively little effect on the lower yield point, 
and this appeared in all the tests made. However, the extent of 
the lower yield point portion was greater with softer springing. 
To avoid the effect of springing on the shape of the stress-strain 
curve, the rate of deformation should be slow and the testing 
machine rather rigid. The usual testing machine can record the 
upper and lower yield points satisfactorily. SE (9b) 


Deep-drawing Test on Light Metals by the Draw-wedge 
Deepening Method DRP. 611658 (Tiefzugpriifung an Leicht- 
metallen nach dem Keilzug-Tiefungs-Verfahren, DRP. 611658) 
H. A. J. Sverryes & O. WEILER. Aluminium, Vol. 20, Feb. 
1938, pp. 109-117. The “unsuitability” of the deep-drawing tests 
of Erichsen, Olsen, Siebel and others is discussed, and the new 
method of H. Kayseler is described, in which a wedge-shaped 
specimen is drawn out to a rectangular shape, and then the Erich- 
sen test, with a punch of 12 mm. diam., is made on several places. 
According to the degree of deformation during drawing, the 
decpening will be different at different points, and conclusions 
as to the suitability of the material for a given purpose can be 
wn. For light metal testing, a specimen of double-wedge 
shape has proved to be particularly suitable. The application 
is described in detail, with curves of the deformation process. 8 
references. Ha (9b) 


Elongation during Reduction of Area and Work Done during 
Fracture (Wydluzenie przewezeniowe i praca przy rozrywaniu) 
W. BRONIEWSKI. Przeglad Techniczny, Vol. 77, Mar. 2, 1938. 
Original research. Discusses in mathematical language the elon- 
gation that occurs during reduction of area of a test sample. 
Calculations are checked experimentally. The elongation before 
is distinguished from that after the elastic limit is reached, and 
both are introduced into formulas. Gives an expression for cal- 
culation of work done during breaking of sample, and states that 
there is a distinct relationship between work and the mechanical 
properties, composition and heat treatment of the metal. 

JMG (9b) 

The Effect of Bending Stresses on the Stress-strain Curve in 
a Tensile Test (Der Einfluss der Einspannbiegung auf den 
Verlauf der Spannungs-Dehnungs-Kurve beim Zugversuch) F. 
Urset. Arch. Eisenhiittenw., Vol. 11, Jan. 1938, pp. 329-336. 
Original research. Improper alignment of grips, etc., may cause 
non-axial loading in a tensile test and give rise to bending moments. 
Such bending stresses are shown to lower the upper yield point, 
and when the stresses are great enough, to suppress it entirely. 

SE (9b) 

A Plane Bending Apparatus with Interferometer Strain 
Recorder for Metallurgical Investigations. J. W. CUTHBERT- 
SON. J. Sci. Instruments, Vol. 14, 1937, pp. 268-275; Tech. Pub., 
Intern. Tin Research Development Council, Ser. A, No. 60, 14 
pp. Original research. A mew apparatus is described for the 
examination of the elastic behavior of soft metals, such as Sn, 
babbits and other Sn alloys, under the necessarily small stresses 
which can be applied to them. By using an interferometer, high 
Sensitivity amd accuracy are ensured when testing specimens 3 
jected to pure bending without interfering with their free move- 
ment. BWG (9b) 
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Contribution to the Notch Toughness of Welded Joints with 
Special Consideration of Soft Boiler Plates (Beitrag zur Kerb- 
zahigkeit von Schweissverbindungen unter besonderer Beriick- 
sichtigung weichen Kesselblechs) J. QUADFLIEG. Arcos Z., Vol. 
14, Feb. 1937, pp. 1562-1568; Apr. 1937, pp. 1593-1604; June 
1937, pp. 1634-1641; Aug. 1937, pp. 1657-1668. Original re- 
search. The effect of different kinds of heat treatment and cold 
deformations on the notch toughness of welded joints, made with 
coated unalloyed electrodes, was studied. Due consideration was 
given to changes in experimental conditions, the effect of which is 
easily underestimated. This holds true of the cooling conditions 
following a heat treatment, and of the type, direction and size of 
cold deformation with the notch toughness test in aged material. 
The tests were made on soft boiler plate of 57,000 lbs./in.* T.S. 
and Cr-Mn-Si-Cu structural steel of 82,000 Ibs./in.’ tensile strength. 
In regard to the effect of the various heat treatments applied 
(normalizing with rapid cooling, normalizing with slow furnace 
cooling, heat treating by water quenching and then drawing to 
600° C.) upon the notch toughness of welds, it was found that the 
notch toughness is particularly affected by the ferrite grain size and 
the type of pearlite distribution. In comparison with the notch 
toughness of the weld in the non-heat treated condition, normal- 
izing brings about an improvement of the notch toughness with 
higher testing temperatures. For samples in the quenched and 
drawn condition, an increased notch toughness at lower testing 
temperatures is attained. Therefore, normalizing is advisable for 
boilers and similar parts subjected to higher service temperatures, 
whereas quenching and tempering is advisable for welded joints 
that must possess high resistance to shockwise loads at lower 
temperatures. Boiler plate and welded joint showed different 
effects of stretching and upsetting deformations upon the notch 
toughness. That is chiefly due to the different structures of the 
materials compared. A considerable influence upon the notch 
toughness was found in the relation of the notch to the rolling and 
deformation direction. With the soft boiler steel plate tested (N 
content below 0.01%) artificial aging at 250° C., subsequent to a 
10% deformation, brings about a greater decrease of notch tough- 
ness than a 6-week natural aging. The same heat treatment may 
even bring about an increase of notch toughness with N contents 
of 0.01-0.02% in weld joints. Even under very unfavorable weld- 
ing conditions the notch toughness of the seam is not decreased to 
unsatisfactory values. 17 references. GN (9b) 


The Yield Point in Metals. M. GENSAMER (Carnegie Inst. 
Tech.) Metals Tech., Vol. 5, Feb. 1938, T.P. 894, 11 pp. Theo- 
retical discussion. A transition between homogeneous and hetero- 
geneous flow will occur at every point on a flow curve (true stress 
o vs. strain €) when the slope equals 6. Whether or not the 
yield point will be characterized by heterogeneous flow (Liders’ 
lines, the Piobert effect) is determined by the value of the stress 
at the yield point and the rate of work hardening of the material; 
the lower the stress at the yield-point and the greater the rate of 
work-hardening, the less will be the yield-point elongation and the 
more difficult to detect. If the slope of the flow curve is initially 
greater than o, flow at the yield point will be homogeneous. In- 
creasing the speed of the test raises the yield-point stress and lowers 
the rate of work-hardening, and consequently increases the amount 
of elongation at the yield point. This is explained by considering 
the effect on the stress-strain curve to be expected by strain-aging. 
The effect of changing the testing temperature may be similarly 
explained. It is necessary to pay more attention to the theory that 
work-hardening is caused by development of internal stresses; this 
theory provides a simple explanation for elastic recovery. 18 refer- 


ences. JLG (9b) 


Precise Measurement of Slow Changes in Length (Noggrann 
béstamning av langsamma langdférandringar) HAKAN SWEDEN- 
BORG. Jernkontorets Ann., Vol. 121, Oct. 1937, pp. 633-7. 
Descriptive. Measurement of electrical capacity is used to deter- 
mine linear changes. A condenser is set up, consisting of an 
upper plane surface of the test piece and the lower plane surface 
of a steel plate placed over the test piece. This capacity forms 
part of 1 dynatron high frequency circuit, and a variable micro- 
condenser of special design is part of another. Both circuits are 
tuned to a frequency of 1 megacycle/sec. A beat frequency of 50 
cycles/sec. is chosen and measured with a reed frequency meter 
after rectification and low frequency amplification. Measurements 
are made by first putting a standard test piece in the circuit, and 
then the unknown specimen. The difference in the setting of the 
micro-condenser is then proportional to the difference in length. 
Differences of .000005 mm. are readily measured. HCD (9b) 


Method of Testing the Gas Content of Aluminum with the 
Vacuum-metal-testing Instrument of Straube-Pfeiffer) M. Boss- 
HARD, H. HuG & E. HANSLER (Al.-Ind A.-G.) Aluminium, Vol. 
19, Nov. 1937, pp. 699-704. Describes an apparatus in which a 
definite quantity of liquid metal is placed in a vacuum before 
pouring, and the solidification process observed through a window. 
The amount of gas escaping from the surface indicates whether the 
metal is suitable for the required purpose. Exact procedure is 
described. Ha (9b) 
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Calibration of Testing Machines under Dynamic Loading. 
BRUCE WILSON & CARL JOHNSON. J]. Research Natl. Bur. Stand- 
ards, Vol. 19, July 1937, pp. 41-57. Descriptive. The errors of 
the indicated loads of testing machines used to determine the 
mechanical properties of engineering materials are usually deter- 
mined for static loads. Testing machines are often used to load 
specimens continuously to failure at a given rate of loading. The 
additional errors, due to rate of loading, of 6 testing machines 
comprising 4 types widely used in this country, were determined 
by means of a special elastic calibrating device for rates of load- 
ing up to 50,000 lb./min. The additional errors in the indicated 
loads of these machines, due to rate of loading, at rates currently 
used in testing, exceeded in several cases the tolerances specified 
for such testing machines. These errors, therefore, cannot in 
general be neglected when determining the rates of loading to be 
used in materials testing. The results of these tests, although 
they cannot be used to correct the indicated loads of other testing 
machines of the same types because of small inherent differences 
in the weighting systems and slight differences of adjustment, are 
useful in that they indicate the magnitude of the errors to be 


expected. WAT (9b) 


Conversion of Tensile Test Data from One Form of Test 
Piece to Another. E. J. JANiTsKy (Carnegie-Ill. Steel Corp.) 
Trans. Am. Soc. Metals, Vol. 25, Dec. 1937, pp. 1149-1165. 
There are 2 stages in the plastic extension of a tensile specimen: 
(1) uniform elongation, during which the cylindrical form of the 
specimen is unchanged, although its length increases and _ its 
diameter decreases; and (2) the local constriction elongation which 
precedes failure. The former is independent of gage length, but 
the constriction elongation decreases hyperbolically as the gage 
length increases. The asymptote of the hyperbola is 0% local 
elongation. Thus, the total elongation, the sum of the 2 elon- 
gations, approaches, with very long gage lengths, the percentage 
uniform elongation. Plotting of experimental data shows local 
elongation to be proportional to the diameter gage length ratio. 
The uniform elongation, that between yield point and maximum 
load, being independent of gage length is added to the local 
elongation which gives a general equation for converting from 
one specimen to another. Plots show that such calculation from 
the American standard specimen to other types agree. Refinements 
in the determination of the uniform elongation will improve the 
accuracy of this conversion method. WLC (9b) 


True Stress-strain Curves for Polycrystalline Material. R. K. 
HASKELL (Watertown Arsenal) J]. Applied Phys., Vol. 9, Jan. 
1938, pp. 30-33. Experimental work is described, which indicates 
that the ‘true stress’’-strain curve yields not only the degree of cold 
work required to produce a given increase in tensile strength, but 
also that the area below this curve is equal (in work units) to the 
energy absorbed by a similar test piece in the impact tensile test. 
Furthermore, by determining experimentally the heat generated ina 
test piece during the test and adding this to the energy given by the 
area under the ordinary load-strain curve, the sum obtained was 
almost exactly that given by the impact value. The results, if they 
should prove to be generally true, may lead to a more exact inter- 
pretation of both the load-strain and the true stress-strain curves. 

HFK (9b) 


Torsional Damping Recorder. Engineering, Vol. 144, Dec. 10, 
1937, pp. 652-654. Descriptive. The recorder is a modification 
of the Féppl-Pertz apparatus. The test piece is made from a 
34 in. square bar of 192 mm. in overall length, the ends and center 
being left square and the rest turned down to 8 mm. diameter. 
The test piece is clamped to the frame at each end with the inertia 
bar clamped to the center. Thus it is subjected to pure torsion, 
and damping due to bending is prevented. The recording is done 
by a stylus on celluloid, which has the advantage of producing a 
minimum of damping, as the record is marked by displacement and 
not by cutting. The record is ready for examination immediately 
and is not easily defaced. A measuring microscope is used for 
interpreting the records. A photograph is given of the apparatus, 
as well as a record obtained from a Cr steel bar and from cast Fe. 

LFM (9b) 


Yield Point of Single Crystals of Iron under Static Loads. M. 
GENSAMER & R. F. Ment (Carnegie Inst. Tech.) Metals Tech., 
Vol. 5, Feb. 1938, T.P. 893, 6 pp. Original research. Static-load 
tests on 9 single crystals of decarburized mild steel, in which elon- 
gation was measured to a sensitivity of 10°, have shown the 
existence of a true yield point, a stress below which no perceptible 
permanent elongation occurs. At stresses at which yielding occurs, 
the rate of elongation is initially low, then increases, and finally 
decreases to zero. 11 references. JLG (9b) 


Metallic Damping. S. L. RoBERTON. Metal Treatment, Vol. 3, 
Autumn 1937, pp. 138-142, 150. Review of German work on 
significance and measurement of damping capacity. Points out 
that since notch sensitivity involves local strains much greater than 
those used in damping measurements, it is mot necessarily asso- 
ciated with low damping capacity. JCC (9b) 
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Standard Hardness Blocks for Rockwell C Testing (Jern- 
kontorets standardhardhetsblock f6ér Rockwell C provning) AXEL 
HULTGREN. Jernkontoreis Ann., Vol. 121, Oct. 1937, pp. 619-632. 
Descriptive. A set of testing blocks has been developed by the 
technical division of the Swedish Ironmaster’s Association, which 
give greater accuracy in the Rockwell C method, without loss of 
sensitivity. The dimensions of the blocks are 50 x 30 x 10 mm., 
and the hardness levels are Rockwell C 65, 60, 55, and 50, with an 
accuracy of +0.2 units. High speed and high-C high-Cr steels 
are hardened in oil and tempered 3 times to decompose unstable 
constituents. The blocks are lapped on Pb wheels and finished with 
Wellsworth emery No. 302. The blocks are calibrated by com- 
parison with secondary standards, which in turn are calibrated with 
primary standards. Blocks may be purchased from Jernkontorets 
Tekniska Byra, Stockholm 16, Sweden. HCD (9b) 


Graphical Computation of Stresses from Strain Data. Am- 
BROSE H. STANG & MARTIN GREENSPAN. J]. Research Natl. Bur. 
Standards, Vol. 19, Oct. 1937, pp. 437-441. Mathematical. The 
arithmetic involved in the use of the analytical solution for prin- 
cipal stresses in terms of strains on 4 intersecting gage lines 45° 
apart is very tedious if these stresses are computed at many loca- 
tions. Graphs are presented which materially reduce the time and 
labor necessary for such computations. There are presented, also, 
graphs by means of which normal and shearing stresses on oblique 
planes are readily obtained from principal stresses. The use of 
the various graphs is illustrated by numerical examples. 

WAT (9b) 


The Graphic Interpretation of the Results of the Jovignot 
Test (Sur Il’Interprétation Graphique des Résultats de [Essai 
Jovignot) PH. ToNGAs. Rev. Mét., Vol. 34, Dec. 1937, pp. 702- 
704. Original. Nomograph is given for quickly and accurately 
calculating results of Jovignot drawability test (Rev. Mét., May 
1937, p. 339). JZB (9b) 


9c. Fatigue Testing 


H. F. MOORE, SECTION EDITOR 


The abstracts appearing under this heading are prepared in c 
operation with the A.S.T.M. Research Committee on Fatigue « 
Metals. The purpose of this cooperation is to make readil 
available complete references to the literature of this subject. T) 
Committee does not necessarily subscribe to the statements of eith: 
the author or the abstractor. 


Fatigue Tests of Butt Welds in Structural Plates. W. } 
Witson (Univ. Ill.) Welding J., N. Y., Vol. 16, Oct. 1937, sup- 
plement pp. 23-27. Original research. Reports on tests to cc- 
termine fatigue strength, defined as max. stress to which a we'd 
can be subjected 2 million times without fracture. A machine 
previously used to test the fatigue resistance of riveted joints was 
used to apply repeated axial load to specimens. The capacity of 
the machine is 200,000 Ib. tension to 200,000 lb. compression. 
Nine groups each containing three identical specimens each con- 
taining butt welds in 34-inch plate, some of plain carbon structural 
steel and others of silicon structural steel were fatigue-tested so 
as to cause fracture in approximately 1, 1 and 2 millions of cycles 
of stress varying from zero to a maximum tension. Multiple bead 
welds were made with a manual metallic arc. Another series of 
specimens were welded with automatic carbon arc. The metallic- 
arc welds were tested: (1) with weld bead planed flush with plate, 
(2) as welded, (3) stress-relieved, (4) purposely poor welds, and 
(5) welds with each bead peened. The carbon-arc welds were 
tested: (1) stress-relieved and (2) as welded. Fatigue strength is 
increased by planing bead flush with plate. This is due to 
reduced stress concentration. For plain C steels the automatic 
carbon arc gave slightly better properties than those found in the 
metallic-arc welds. For silicon steels the fatigue strength of joint 
was limited by the strength of the filler metal. Peening and 
stress-relieving had little effect on fatigue strength of joint. 
Fatigue strength of welds was about 88 per cent of fatigue 
strength of plates of riveted joints. Fatigue strength of purposely 
poor welds was about 90 per cent of good welds in as-welded 
condition. WB + HFM (9c) 


Behavior of Welded and Bolted Gusset Plate Joints under 
Static and Alternating Bending Stresses (Verhalten von 
geschweissten und geschraubten Steifknotenverbindungen bei 
ruhender und wechselnder Biegebeanspruchung) F. KOrBer & 
M. Hempet. Mitt. Kaiser-Wilhelm Inst. Eisenforsch., Dissel- 
dorf, Vol. 19, No. 19, 1937, pp. 273-287. Original research. 
Fatigue fractures occurred with riveted and bolted connections 
under loads that produced no noticeable injury to the welded 
joints. The importance of stress distribution is wean," 

Ha (9c 
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The Degree of Fatigue of Carbon Steels Under Reversed 
Bendings. FUMIO OsHIBA. Science Repts. Tohoku Imp. Univ., 
Vol. 26, Dec. 1937, pp. 323-339. In English. Original re- 
search. Horizontal beam specimens of Swedish steel bars of 0.1, 
0.3, 0.5, and 0.7% C were investigated in the furnace-cooled con- 
dition. Two types of specimens were used: notched and un- 
notched. From both types impact specimens were cut after vari- 
ous stressing cycles. The ‘degree of fatigue’’ was defined as the 
percentage decrease of Charpy impact resistance from the un- 
stressed condition. Unnotched specimens: The degree of fatigue 
increased rapidly at first, then more slowly with the cycles of 
stressing. The final value of the degree of fatigue at the instant 
of fracture decreases with applied stress. Below the endurance 
limit, the degree of fatigue tends to reach a constant value. 
Notched Specimens: The degree of fatigue increased slowly at first, 
then more rapidly, and finally more slowly with increasing cycles 
o! stressing. The endurance limit of all specimens may be more 
rationally defined as the stress level below which the impact value 
does not change from the unstressed condition; 7.e. no degree of 
fatigue as measured by impact resistance. There are 2 opposed 
effects that affect the impact value of alternately stressed steel: 
formation of cracks, and grain refining action due to the fatigue 
process. [Is it certain that the endurance limit would be affected 
to the same extent as the impact value?—H.F.M.} If the latter 
etiect predominates, the impact value remains at a relatively high 
level, but if the former predominates, the impact value drops 
rapidly. See also Metals and Alloys, Vol. 8, Dec. 1937, p. MA 
756R/1. AUS (9c) 

Bending Endurance and Tensile-Com ion Endurance Tests 
(Dauer-Beige- und Chever-Cueeiiaadis Vera’ Geo. WELTER. 
Rev. Tech. Luxembourgeoise, Vol. 29, Sept./Oct. 1937, pp. 101- 
109. The question of producing in the test uniform stresses over 
the whole section is discussed and a tension-compression test 
method is described which, in this respect, is superior to bending 
tests. A description of the testing machine and its calibration 
method is given. New Knowledge on the Fatigue Effects under 
Tensile-compressive Stresses (Neue Erkenntnisse iiber Ermiidungs- 
einfliisse bei Zug-Druck-Beanspruchungen) I[bid., Nov./Dec. 
1937, pp 294-305. Results of tests om a new machine are 
described which, contrary to the fatigue-bending test, gives an 
entirely uniform distribution of the stresses over the entire vol- 
ume of the test specimen. This test acts less on the fatigue 
limit of the material than the fatigue-bending test. The fatigue 
of mild steel shows 4 stages: (1) no temperature increase is 
observed, (2) considerable temperature increase, (3) temperature 
equalization and slowly increasing heating, and (4) a short but steep 
increase immediately before fracture. In the first phase, already 
noticeable changes of mechanical properties take place in the 
steel. Influences of surface conditions on the changes are described. 

Ha (9c) 

oo Tests with Steel-aluminum and Hollow Copper Cables 
for ium and High Tension Transmission Lines (Schwin- 
gungsversuche mit Stahlaluminium- und Kupferhohlseilen fiir 
Hoch- und Hic ungslei mn) PAUL BEHRENS & HEL- 
MUT Hutter. Elektrizitatswirtschaft, Vol. 36, May 15, 1937, 
Pp. 331-336. Original research. Arrives at the following con- 
clusions: Cables built up by heavy strands show lower fatigue re- 
sistance than thin-wire cables. The greater the steel reinforcement, 
the more stable the Al-steel overhead lines. A considerable improve- 
ment can be achieved by lowering the pre-stressing. The steel-Al 
cables (ratio 1:6 and 1:4.3) and the hollow Cu cable stood up 
well in service. On the basis of the experimental evidence, fur- 
ther improvements are to be expected by using more steel in the 
Al-steel type of transmission line. Fully describes the testing 
mm gym (field) and presents the testing results in graphical and 
tabular form. EF (9c) 
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The Effect of Discontinuities and Surface Conditions on 
Failure under Repeated Stress. F. C. Lea. Engineering, Vol. 
144, July 23, 1937, pp. 87-90; Aug. 6, 1937, pp. 140-144. Re- 
view plus original research. Fatigue tests were made under cor- 
rosion conditions, using 4 steels containing 0.16% C, 0.32% C, 
0.46% C and 1.03% C, respectively, using the Haigh and the 
Wohler machines. For tests on the continuity of corrosive action, 
a 12-14% Mn steel was used in the Woéhler machine. Specimens 
were tested in air, and wetted with distilled water and synthetic 
sea water. Although no actual fracture occurred, there was defi- 
nite evidence of corrosion penetration from small surface pits. 
In the case of a 0.16% C steel that withstood 100 X 10° cycles 
under corrosive conditions without fracture, extension of the 
elapsed time for application of the same number of cycles would 
have produced fracture, due to the penetration of corrosion. Tests 
were made on 0.84% C steel specimens with collars clamped on 
and collars turned on. Air and distilled water were used for 
corrosive effect. In air the clamping of the collar reduced the 
fatigue range from +39 tons/in.* to £20 tons/in.’ In distilled 
water the collar has no effect on the fatigue range. Specimens 
broke away from the collar in these tests, but where there were 
no corrosive conditions the break occurred at the collar. The 
fatigue range for the specimens with fixed collars for more than 
10 X 10° repetitions was +19 tons/in.* Tests on a case-hardened 
0.16% C steel showed that the fatigue range is raised by case- 
hardening from +15 tons/in.? to 29.5% tons/in.’ It was found 
that small indentations make little difference in the safe fatigue 
range of a steel in the normalized condition, but in quenched 
and tempered steels, cold-drawn steel and Cu wire, there is a 
very marked effect. Further tests showed the effect of grooves, 
keyways, holes and Ni plating on the fatigue range of mild steels 
and high-C steels containing from 0.84 to 0.86% C. The effect 
of corrosion and repeated stress was determined for an 18:8 Cr-Ni 
steel, which when subjected to repeated stresses heated rapidly 
then cooled down and withstood many millions of repetitions with- 
out failure. The effect of corroding solutions, sea water and 
0.1% H:SO,x was not very marked on the Cr-Ni steels. Tests were 
made of plate specimens with holes in them, and riveted joints. 

LFM (9c) 

Fatigue Life of Tapered Roller Bearings. WM. O. CLINEDINST 
(Timken Roller Bearing Co.) J]. Applied Mechanics, Vol. 4, Dec. 
1937, pp. A143-A150. Mathematical analysis and experimental 
investigation. The typical fatigue failure in a roller bearing con- 
sists spalling or pitting of the rolling surfaces. This is due to 
repeated stress and the two common theories are (1) failure due to 
tangential stress and (2) failure due to shearing stress just below 
the surface. Indefinitely long life is not to be expected from 
roller bearings. For any given size of bearing the life may be 
predicted with fair reliability by an equation of the form k= nS" 
in which n is the number of revolutions to failure, S is the stress 
and k and p are constants; * is taken as 6.64. The “life expectancy” 
method of designing a bearing is to base capacities of bearings on 
about 1/4-to 1/5 the average life of a lot of test bearings, this 
corresponds to a “life expectancy” with 10 per cent failures. Elab- 
orate mathematical analysis of stresses in bearings is given. 

HFM + Ha (9c) 

Fatigue Failure from Stress Cycles of Varying Amplitude. B. 
F. LANGER (Westinghouse El. & Mfg. Co.) J. Applied Mechanics, 
Vol. 4, Dec. 1937, pp. A160-A162. A theory is developed and a 
method proposed to find (1) the highest stress to which a material 
can be subjected an infinite number of times without failing, and 
(2) if the stress applied is higher than the endurance limit, how 
many times does it have to be repeated to produce failure? This 
depends on the stress concentration, which can be derived from 
curves taken with a given material. Ha (9c) 
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The Effects of Longitudinal Scratches on Valve Spring Wire. 
F. P. ZIMMERLI, WILLIAM P. Woop & G. D. WILson. Am. Sor. 
Metals, Preprint No. 24, 1937, pp. 1-23. A special torsion-fatigue 
testing machine is described. Neither the depth nor contour of 
scratches produced from carefully prepared tools could be predicted 
from the shape of scratching tool or depth to which it was fea 
Scratches had to be measured. This was done satisfactorily by 
heavy Cu plating of the specimen in the scratched area, mounting 
the piece and polishing transverse to the direction of the scratch 
at the point to be examined. The shape of the scratch was then 
observed under the microscope after a metallographic polish. The 
observed decrease in the endurance lim‘t resulting from the 
scratches was less than that due to the difference between com- 
mercial and polished wire when made into helical springs. Con- 
tour was found to be of greater effect than depth of scratch. 
Scratches and mechanical defects produced in drawing, and coiling 
operations were found to be less serious in producing spring 
failure than seams produced in the manufacture of wire. 37 
references. WLC (9c) 

Effect of Overload on the Fatigue Properties of Several Stee!s 
at Various Low Temperatures. H. B. WisHART & S. W. LYON 
(Univ. of Ill.) Trans. Am. Soc. Metals, Sept. 1937, Vol. 25, No. 3, 
pp. 690-701. Original research. An SAE 1020, a 0.75% C steel 
and a 3% Cr steel with 0.25% C were tested, by the probable 
damage method, for the effect of overstress at +70°, +10°, 

-20° and —40° F. Gives description of the specially constructed 
high speed fatigue testing machines used. The tests conducted in- 
dicate that the endurance limits of these steels increase with de- 
creasing temperature. The 1020 steel showed the greatest change 
of damage range with temperature. The less ductile high C and 
Cr steels show the range of overstress to be more important than 
temperature. These tests indicate that the present method of dam- 
age determination is inadequate to evaluate the results of over- 
stress. 5 references. WLC (9c) 

Corrosion-fatigue of Materials for Piston Rod of a Blast Fur- 
nace Blower. ASAJIRO TAGAWA. Tetsu-to-Hagane, Vol. 23, Nov. 
25, 1937, pp. 1063-1084. In Japanese. Original research. Cor- 
rosion-fatigue tests on a piston rod made of Ni-Cr steel on C 
steels with a tensile strength of about 85,000 Ibs./in.’, show that 
(1) C steel is satisfactory for the piston rod, (2) the greater the 
degree of forging, the greater the resistance to corrosion-fatigue, 
(3) corrosion-fatigue can be prevented somewhat by the use of an 
emulsified oil as a cooling medium. NS (9c) 
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Surface Cracks (Oberflachenrisse) O. FOppL. Mitt. W dhler- 
Inst., No. 32, 1938, pp. 75-76. Original research. Féppl has pre- 
viously raised the question whether, in the surface working of 
metals to increase the endurance limit, surface cracks are cold- 
welded and made harmless or not. Wachendorf, working under 
Féppl, has used a hydrostatic method of compressing the surface 
up to 13,000 atm. that had been worked out by Lohr. Using 
glucose, carrying methylene blue as the hydrostatic medium, Zn 
specimens were compressed. After cleaning and allowing the 
specimen to rest, blue spots appear, from very tiny cracks, invisible 
by ordinary methods of examination. When the specimen is sub- 
jected to an endurance test, fracture occurs from one of these 
cracks as nucleus. Fdéppl considers that the cracking under com- 
pression is a limitation to this method of improving endurance 
limit. HWG (9c) 
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Magnetic Method for Measuring the Thickness of Non-mag- 
netic Coatings on Iron and Steel. ABNER BRENNER. /. Re- 
search Natl. Bur. Standards, Vol. 20, Mar 1938, pp. 357-368. 
Review plus original research. A nondestructive, magnetic method 
is described for measuring the thickness of non-magnetic coatings 
on steel. The instrument used is similar to that previously 
described for measuring Ni coatings on non-magnetic base metals 
The present method depends on the decrease in the attraction of a 
permanent magnet for steel when the 2 are separated by a non 
magnetic coating. Measurements on commercial coatings, of whic! 
the actual thicknesses were determined by standard methods, 
y‘elded results that were accurate to +10% for most coating 
The results were about 25% low for hot-dipped Sn coating 
which are only about 0.0001 in. thick. Because Ni is less mas 
netic than steel, the thickness of Ni coatings on steel can | 
measured by this method, using a suitable calibration curve. 
WAT (9d 
Measurement of the Thickness of Tin Coatings on Steel by 
Magnetic and an Electromagnetic Method. BruCE CHALME! 
W.. E. Hoare & W.H. Tarr. Tech. Pub., Intern. Tin Resear 
Development Council, Ser. A, No. 66,9 pp. Review plus origin 
research. A Co-Cr steel permanent magnet measures the force nec 
sary to pull it from a Sn coated steel sheet by means of a syph: 
operated water balance. This method is particularly useful on 
plotting Sn thickness contours. An electromagnetic method | 
quickly measuring the average thickness and large-scale variations 
of the coating on Sn plate uses a small transformer which is 
placed on the sheet that a magnetic circuit is formed by the « 
of the exploring head, the non-magnetic coating and the magn 


steel base material. BWG (9-) 
Se. Spectrography 
G. R. HARRISON, SECTION EDITOR 


Notes on Spectrographic Analysis with an Interrupted Arc of 
Limited Arc Length (Ueber einige Erfahrungen bei Spectral 
analytischen Untersuchungen mit einem Abreizbogen bégrenzter 
Bogenlange) JAN VAN CALKER. Z. anorg. allgem. Chem., Vol. 
234, Oct. 22, 1937, pp. 179-188. Original research. An analytical 
sample arc described, in which a motor-driven cam device periodi- 
cally brings the Cu electrodes together, separates them at a desired 
rate and extinguishes the arc when the gap has reached a pre- 
scribed width. Technique followed in determining small amounts 
of Tl in the presence of La is given, and some sources of error to 
be avoided are discussed. Greater spectral sensitivity was obtained 
when the lower (sample cup) electrode was_the anode, but the 
reverse was noted in the cases of As, P, La, and Li. Oscillograph 
studies were made, comparing the arc voltage characteristics of 
the above described arc with those of an interrupted arc with 
fixed electrodes started by a Tesla discharge and extinguished by 
a motor-driven short-circuiting switch. The latter type of arc pos- 
sesses very constant voltage during the operating interval, 4 
characteristic not possessed by the former. Other advantages of 
the self-starting arc mentioned. HFK (Ye) 

Spectrum Analysis in Numismatics (A Espectroanalyse em 
Numismatica) O. BeGstr6OM LourENCO. Rev. brasil. chim., Vol. 
5, Feb. 1938, pp. 61-62. Besides detecting impurities in metals 
by spectrography, this method can be advantageously applied for 
detecting falsifications of coins, medals, etc., by comparing the 
spectrum of these with a standard spectrogram. Ha (9e) 

The State of Spectrographic Analysis (Der Stand der 
Emissionsspektra‘analyse) W. SritH. Z. Metallkunde, Vol. 29, 
Aug. 1937, pp. 252-6. Review of the scope and limitations of 
spectrographic analysis in the field of metallurgy GD (9e) 
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Effects of Carbon on the Hardenability of High Purity Iron- 
carbon Alloys. THomas G. Dicces (Natl. Bur. of Stds.) Am. 
Soc. Metals, Preprint No. 3, 1937, pp. 1-14. Original research. 
A series of 10 Fe-C alloys of high purity and homogeneity was 
prepared by gas carburizing specimens from a heat of vacuum fused 
electrolytic Fe. C contents ranged from .23 to 1.21%. Deter- 
minations of the critical cooling rates were made by quenching 
in Na silicate solution from 1700° F. Annealing at this tem- 
perature established a constant austenitic grain size in all the speci- 
mens, with complete solution of C. The critical rate was taken 
as the average cooling rate between 1110 and 930° F., which 
produced in the quenched specimen a structure of martensite with 
nodular troostite in amounts estimated to be between 1 and 3%. 
Cooling rates were varied by changing the Na silicate content of 
the quenching bath. A photographic time-temperature curve was 
obtained during the quench by means of a string galvanometer 
apparatus and a thermocouple spotwelded to the specimen. With 
constant austenitic grain size and complete solution of the C in 
the austenite, the critical cooling rate decreased continuously with 
increase in C content. The hypereutectoid alloys thus had lower 
critical cooling rates (greater hardenability) than either of the 
alloys of eutectoid or hypoeutectoid composition. However, a 
smal! change in the C content of the lower C alloys had a more 
marked effect on the critical cooling rate than did a corresponding 
change in the higher C alloys. Under similar conditions, the high- 
purity Fe-C alloys hardened less deeply than do plain C steels. 
Abnormal structures were produced in the hypoeutectoid alloys an- 
nealed in vacuum at 1700° F. The results of this research do not 
agree with previous determinations, in which the variables of 
austenitic grain size and extent of solution of C were neglected. 

HLW (10) 

Measurement of Grain Size in Metals; a New Grain Size Scale 
(Matning av kornstorlek i metaller; en ny kornstorleksskala) T. 
BERGLUND, A. HULTGREN & G. PHRAGMEN. Jernkontorets Ann., 
Vol. 121, Sept. 1937, pp. 579-602. After discussing various meth- 
ods for measuring grain size, including the ASTM method, a new 
scale called the JKM grain classification method is proposed for 
the Swedish Jernkontoret. In this classification, a series of stand- 
ard sizes forming a geometric series with ratio = 2 is defined. 
The first number represents a grain section area of 1 “’ and cor- 
responds to the numeral 0; the second an area of 2 »’ correspond- 
ing to numeral 1; the third an area of 4° corresponding to 
numeral 3, and so on indefinitely. It is felt that the geometric 
series covers a more convenient range than an arithmetic series. 
On plotting the total area occupied by the grains of each class 
against the class, a distribution curve is obtained with a distinct 
maximum. This is termed the “leading grain size’ and is con- 
sidered a better characterization of the material than the average 
grain size. The JKM grain size chart is established on the basis 
of a series of standard structures, each number having a “leading 
grain size’ conforming to one of the JKM classes at a magnifi- 
cation of 100. The leading grain size (x) of a structure photo- 
graphed at a magnification (f) is calculated from the number (n) 
of the nearest standard structure by the formula; 

x = n + 2 (log 100 — log t)/log 2. 
Methods are suggested for making direct routine examinations. 


HCD (10) 


The Importance of Boundary Attack in the Etching of Steel 
Specimens. B. L. McCartuHy (Wickwire Spencer Steel Co.) 
Trans. Amer. Soc. Metals, Vol. 25, Dec. 1937, pp. 1058-1083. 
Original research. Suggests that the structural characteristics micro- 
scopically observed are the result of increased rate of attack on the 
constituent and grain boundaries together as well as on the con- 
stituents alone. The “amorphous” metal of the boundaries is 
etched first because of “atomic activity.” The dark lines in pearlitic 
structures are the result of an attack of the boundary between the 
ferrite and cementite. The etching characteristics of tempered 
steels are said to depend upon the particle size of the carbide. In 
the discussion, it is mentioned that the boundaries between car- 
bides and ferrite of a spheroidized structure are more readily 
attacked than the grain boundaries of the ferrite matrix. Agree- 
ment was not reached on the relation between etching time and 
corrosion rate. WLC (10) 
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J. S. MARSH, SECTION EDITOR 

The Retarding Effect of Certain Metallic Elements on Graphi- 
tization. H. A. SCHWARTZ, H. H. JOHNSON & C. H. JUNGE 
(Natl. Malleable & Steel Castings Co.) Trans. Am. Soc. Metals, 
June 1937, Vol. 25, pp. 609-636. Original research. Attempt is 
made to correlate, with nuclear number and migratory rate, the 
expected and observed retardation of graphitizing rate by certain 
elements. It is impossible to predict from the melting conditions 
and composition the number of nuclei that will grow into ¢ 
nodules on germination even in unalloyed irons, and it is unlikely 
that useful data on alloy effects can be obtained unless they can 
be compared with unalloyed Fe made under identical conditions. 
The retarding effect of Cr, Mn, Mo and V is confirmed, except for 
the combination of Mn and high C. Mn increases the number of 
nuclei capable of growth at 1650° F. while the other 3 elements 
reduce the number. This difference is believed due to the melting 
method: Mn, when added to metal similar to that to which Cr, 
Mo and V were added, resulted in a decrease. These elements are 
‘without effect upon the nuclei capable of growth at 1290° F. 
The rate of migration of C in y-Fe is retarded by all the elements, 
and the effect is of similar magnitude for each. Rate of migration 
of C in a-Fe is affected by Cr only. Retarding effect of Mn on 
the graphitizing rate below A; seems to depend on C content 
Solubility of graphite in Y-Fe is not materially affected by alloying 
elements. 7 references. [The last statement is totally at variance 
with all reliable solubility measurements.—J.S.M. } WLC (10) 


Isolation of Pure Cementite by Acid Attack on Ferrous Mate- 
rials and Certain Physical Properties of this Compound (Sur 
’Isolement de la Cémentite Pure par Attaque Acide des Matéri- 
aux Ferreux et sur Quelques Propriétés Physiques de ce Corps) 
ALEXANDRE TRAVERS & ROBERT DIEBOLD. Compt. Rend., Vol. 
205, Nov. 3, 1937, pp. 797-799. Original research. Previous 
attempts to isolate Fe;C by simple acid attack resulted in the 
formation of excess C over the theoretical requirement of 6.67%. 
Authors eliminated this by special washing and drying and obtained 
light straw colored FesC from anodic attack and a steel-grey com 
pound from acetic-acid attack, each of which contained 6.6% C. 
Both dilatation and calorimetric studies showed a Curie point at 
210% C. The potential, which is important for corrosion studies, 
measured against the calomel electrode (saturated KCl), was 
—0.320 volt for FesC where the pH = 2.3. The potential fell 
off to —0.500 volt when pH = 7.3. Cementite was positive in 
relation to Fe and the couple (FesC, Fe) reached 0.230 volt in 
neutral solution at 18° C. Mechanism of Decomposition of Pure 
Cementite by Acids (Sur le Mécanisme de Décomposition de la 
Cémentite Pure par les Acides) [bid., Nov. 15, 1937, pp. 916- 
918. Original research. Authors claim that Fe,;C can never be 
isolated from Fe by acid attack as the reaction causes it to break 
down with the evolution of a hydrocarbon gas and the formation 
of free C with an olefin linkage. This C was found to have 
remarkable adsorption properties since it could adsorb 20% H:O 
or 15% I by weight. FHC (10) 


Investigation of Equilibrium Diagrams of Ternary Alloys by 
X-rays. A. J. Brapitey, H. J. GoipscuHmipt, H. Lipson, A. 
TAYLOR. Nature, Vol. 140, Sept. 25, 1937, p. 543. Ternary 
diagrams may be solved rapidly and efficiently by X-ray diffrac- 
tion. When the corresponding binary diagrams have been studied, 
the whole interior of the triangular diagram (constant temperature 
section) is ugually easier to solve than a single complicated binary, 
for new phases in the interior are rare. A single X-ray picture 
tells (1) the number of phases, (2) the crystal structure type of 
each, (3) the lattice spacings of each, usually making it possible 
to deduce their compositions, (4) the relative amounts of each, 
(5) presence of any superlattice lines. An alloy represented by a 
point in a 2-phase region consists of 2 phases of compositions rep- 
resented by the ends of the tie-line running through the point 
from 1 single phase area to another. The 3-phase areas are tri- 
angles, the vertices of which are at cusps or single-phase areas; 
alloys in these areas have 3 phases of the compositions represented 
by the vertices. Suggestions as to nomenclature are made, and 
have been used in FeNiAl, CuNiAl, CuFeAl, FeCuNi, FeNiAlCu 
investigations to be reported shortly. CSB (10) 
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The Precision Determination of the Linear and Angular Lat- 


tice Constants of Single Crystals. M. J. BuERGER (Mass. Inst. 
Tech.) Z. Krist., Vol. 97, Oct. 1937, pp. 433-468. In English. 
Original research. The methods hitherto developed for precision 
determination of lattice constants all have the inherent crystallo- 
graphic weakness of the powder method, viz. that for crystals other 
than isometric, the diffraction loci of non-equivalent planes are not 
resolved. A more powerful technique is highly desirable for 
orthorhombic, monoclinic and triclinic crystals. The use of single 
crystals is obviously indicated. A new apparatus, making use of 
a small crystal and having symmetrical back-reflection Weissen- 
berg characteristics is described. It represents an absolute meas- 
uring instrument and takes advantage of the fact that film shrink- 
age and other corrections approach 0 as 8 approaches 90°. The 
X-ray beam is introduced through the center of the film; the 
translation range of the latter is reduced to 25 mm., requiring a 
small slot (1% in.). A standard 5 x 7 mm. X-ray film is used. 
Discusses calculation of interplanar spacings from film measure- 
ments. A time saving table of log (n/A) values for all practical 
values of n and A is given. Planning of a run is discussed. Sev- 
eral radiations are necessary. This is facilitated by a table of 
approximate nA values. A new precision method of determining 
interfacial angles is developed, and application of the general 
scheme is made to the determination of all the linear and angular 
lattice constants of monoclinic and triclinic crystals. EF (10) 

Energy of Lattice Distortion in Cold Worked Permalloy. F. E. 
HAWoRTH (Bell Tel. Lab.) PAys. Rev., Vol. 52, Sept. 15, 1937, 
pp. 613-620. Original research. The lattice distortion produced 
by severe cold working of Permalloy (70% Ni) has been studied 
by measuring the broadening of the reflection. The broadening 
decreases upon annealing, and recovery is complete at 650° C., 
when the breadth of the X-ray intensity curve at half-maximum is 
as small as that obtained by use of the 2-crystal spectrometer. 
The mean square distortion in the lattice spacing caused by cold 
work is derived from the X-ray measurements after photometering 
the X-ray film, converting the curve into an X-ray intensity curve, 
fitting the latter with an empirical equation, and using an analysis 
worked out by S. O. Rice. The energy of the distortion is then 
calculated by using an equation derived by G. R. Stibitz. The 
root-mean-square distortion was found to be 0.31% of the lattice 
spacing, after the material had been reduced 96% in cross-sectional 
area by cold working. The energy of distortion in the hard 
worked condition is thus found to be 23 x 10° ergs/cm.® or 0.065 
calorie/gram. WAT (10) 


Relation of Pre-treatment of Steels to Austenitic Grain Growth. 
J. E. Dorn & O. E. Harper (Battelle Memorial Inst.) Amer. 
Soc. Metals, Preprint No. 14, 1937, pp. 1-22. Original research. 
Variations in austenitic grain size of Al-killed steel are explained 
on the basis of dispersion of a grain growth inhibitor. The solu- 
bility of the inhibiting substance, or substances in both ferrite and 
austenite, increases with increase in temperature, and the solubility 
in ferrite at the critical point greatly exceeds the solubility in 
austenite at temperatures just above the critical. Holding at a 
temperature slightly below the critical increases the amount dis- 
solved in ferrite. Aging in this manner results in a heavy pre- 
cipitate in the austenitic grain boundaries when the critical tempera- 
ture is subsequently exceeded. This precipitation produces a fine 
grained austenite, and an elevation of the coarsening temperature. 
Holding at a high temperature in the austenite range, followed by 
quenching, retains the inhibitor in a finely dispersed condition, and 
results in a fine grain when reheated to a temperature above the 
critical. HLW (10) 

Some Factors Influencing Austenitic Grain Size in High 
Purity Steels. G. Derce (Carnegie Inst. of Tech.) A. R. Kom- 
MEL (United Eng & Fdy. Co.) & R. F. Ment (Carnegie Inst. of 
Tech.) Amer. Soc. Metals, Preprint No. 13, 1937, pp. 1-16. 
Original research. Irons containing Al and Si were prepared by 
diffusing the alloying elements into hydrogen-purified carbonyl Fe. 
Part of the samples so prepared were treated in an atmosphere of 
H:-H:O, in order to convert the Si and Al to SiO, and Al.Os. 
Following this treatment, all the samples were gas carburized. 
Results of the study of the grain growth characteristics of these 
steels lead to the conclusion that Al:O; and SiO, inhibit grain 
growth, whereas Al and Si in solid solution do not, and that the 
degree of inhibition is dependent on the dispersion of the oxides. 
The gas carburized samples exhibited no abnormality. Pack car- 
burizing of similar samples produced abnormal structures, indi- 
cating that abnormality is due to O in the carburizing gas, rather 
than to oxides in the metal. HLW (10) 


Erroneous Interpretation of Studies Under Polarized Light. 
ALBERT M. PorTEVIN. Metal Progress, Vol. 32, July 1937, pp. 
63-64. Review. Many difficulties attend the use of polarized 
light, and the proper interpretation of results is difficult. The 
intensity of the light reflected from the specimen is weak, and 
the parasitic reflection and refractions from the vertical illumi- 
nator and the ocular prism modify the polarized cone reaching 
the analyzing apparatus. These factors may cause an apparent 
bi-refringence to appear. WLC (10) 
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An Experimental Study of Gases for Controlled Atmospheres, 
E. E. SLowTeR & B. W. GonseER (Battelle Mem. Inst.) Metals 
and Alloys, Vol. 8, June 1937, pp. 159-168; July 1937, pp. 195. 
205. Describes production of such atmospheres by partial burn- 
ing or cracking, or both, of commercial fuel gases, hydrocarbons 
or NH; with or without removal of CO, or H:O by absorption. 
Reactions of various gases with steel are reviewed. Describes 
experiments on effect of such gases on C steel for time intervals 
of 4% to 3 hrs. A gas containing 5-10% CO, 0.1-0.2% CH, with 
no CO: or H:O seems ideal for bright hardening of C steel of all 
ranges of C content. CO: and H:O must be avoided. H.-N, 
gas mixtures with or without CO may be used for bright hard. 
ening. H: decarburizing action in such gases may be neutralized 
with CH, to suit C content of steel treated. Low Hs content in 
such gases is preferred. Adjustment of gas with CH, is easiest 
when the gas contains CO without Hz, and is difficult or impos. 
sible if CO. or H:O, or both, are present. The effects of gas 
atmosphere on alloy steels is in process of study. 13 references, 

WLC (10) 


The Eutectoid Transformation of Aluminum-bronze. V, 
Change in Structure. ICHIjiI OBINATA & MIKIO HAYASHI. 
Tetsu-to-Hagane, Vol. 23, Nov. 25, 1937, pp. 1092-1099. In 
Japanese. Original research. The crystal structure of various 
phases taking part in the eutectoid transformation of Al-bronze 
was re-examined, and the structural changes during the transforma- 
tion were studied by means of X-ray, electrical resistivity, and 
microscopic analysis. Using the Esser’s microscope stage for 
vacuum heating, an alloy containing 12.66% Al was heated or 
cooled rapidly, and the change in microstructure due to the meta- 
stable transformation 8; == 8’ was photographed with a motion 
picture camera. This micro motion picture showed that the well- 
known needle structure of the quenched alloys first forms at about 
300° C. on cooling, and disappears gradually at about 410° C. 
on reheating. Moreover, the needle itself has no phasial mean- 
ing; it should probably be regarded as due to the slip or shear of 
the lattice planes. NS (10) 


An X-ray Study of Preferred Orientations in Pure Cold- 
rolled Iron-nickel Alloys. D. MACLACHLAN & W. P. Davey (Pa. 
State College) Trans. Amer. Soc. Metals, Vol. 25, Dec. 1937, pp. 
1084-1114. Original research. The X-ray diffraction patterns of 
very pure, homogeneous Fe-Ni alloys with up to 22% Ni were 
studied. The cold rolling treatment was varied as to total reduc- 
tion, reduction per pass, temperature of the rolls and direction of 
rolling, and the diffraction patterns were studied to determine the 
effects of Ni content, total reduction, large vs. small reduction per 
pass, temperature on preferred orientation, and the depth of these 
effects. Below a very thin surface layer, the preferred orientation 
is the same in all specimens. The authors have developed, from 
simple assumptions regarding the rolling process for body-centered 
cubic materials, equations by which the experimental observed pole- 
figures of their cold-rolled specimens can be predicted. WLC (10) 


The Diffusion of Hydrogen Through Nickel and Iron. ’. R. 
Ham (Pa. State College) Trans. Am. Soc. Metals, Vol. 25, June 
1937, pp. 536-570. Research. Desirable conditions in apparatus 
for this work are listed, and the technique for obtaining accurate 
results is described. A diffusion formula is presented that ex- 
plains, within experimental error the diffusion of H through Fe 
and Ni. From the temperature changes necessary to eliminate dis- 
continuities at the Curie point of Ni, it is concluded that the bond 
between diffusing H and O and Ni atoms is the same as among 
the Ni atoms themselves. Alloying of N with Ni changes the H 
diffusion, as probably any alloying will do. Diffusion of H en- 
ables one to- locate transition points with an accuracy limited only 
by temperature control and measuring devices. Such points are 
independent of H concentrations ordinarily used. 14 references. 

WLC (10) 


An X-ray Investigation of the Cause of High Coercivity in 
Fe-Ni-Al Alloys. A. J. BRADLEY & A. Taytor. Nature, Vol. 
140, Dec. 11, 1937, p. 1012. An X-ray determination of the Fe 
Ni-Al system leads to a modification of Késter’s diagram. The 
high coercivity of Fe,NiAl when cooled at a proper rate is ¢X- 
plained as follows: An alloy of this composition consists of two 
phases, both body-centered, cubic and magnetic; but in the Fe 
rich phase the atoms are distributed at random, while in the other 
phase they are ordered and form a superlattice, with 0.3% greater 
lattice constant. Suitable cooling produces islands of the Fe-tich 
phase, which are coherent with the parent ordered lattice and are 
not permitted to contract the 0.3% to their equilibrium value 
Their state of strain causes the high coercivity. CSB (10) 


Surface Migration of Barium, M. BENJAMIN & R. O. JENKINS. 
Nature, Vol. 140, July 24, 1937, p. 152. The surface migration 
of Ba or ribbon filaments of Ni and W, as reported by J. A. 
BECKER (Trans, Faraday Soc., Vol. 28, 1932, p. 155) was not 
confirmed by authors’ experiments, using an electron microscope 
similar to Becker's. Ba spread around the surface only 
evaporation took place. CSB (10) 
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Austenitic Grain Size of Eutectoid Steel. Harry ToBIN & 
Kem L. KENYON (Amer. Rolling Mill Co.) Amer. Soc. Metals, 
Preprint No. 7, 1937, pp. 1-16. Original research, A new 
method of determination of austenitic grain size of eutectoid steel 
js described. A polished specimen is heated under mildly oxidiz- 
ing conditions, followed by careful repolishing and etching in 15% 
HCL in ethyl alcohol. Austenitic grain boundaries are revealed 
as a fine dark network. Reliability of the method was checked 
by comparison with differential quenching method. The method was 
applied in a study of grain size of eutectoid steel. The austenitic 
grain size, developed by a particular heat treatment, was not influ- 
enced by the austenitic grain size resulting from previous treat- 
ments. The rate of heating through the critical temperature did 
not affect the austenitic grain size. A particular steel has a char- 
acteristic austenitic grain growth behavior, which is influenced by 
time and temperature. HLW (10) 


Graphitization in High Purity Iron-carbon Alloys. Cyrit 
WeLLs (Carnegie Inst. ms Tech.) Amer. Soc. Metals, Preprint No. 
20, 1937, pp. 1-56. Original research of unusual precision. The 
results of a study of high purity Fe-C alloys by microscopic and 
dilatometric methods are presented. Cementite was found to be 
unstable at temperatures below the eutectic temperature. Rate of 
graphitization was increased by the presence of graphite nuclei, 
and by increase in temperature. Austenite formed by absorption of 
graphite, possessed a different density than austenite of same C 
content produced by solution of carbide. Graphite formed directly 
from austenite, as well as from carbide. Evidence is presented 
that indicates carbide may change in composition during graphi- 
tization. The effect of rates of heating and cooling on temperature 
of transformation was determined, and an equilibrium diagram of 
the eutectoid vicinity is presented. HLW (10) 


Grinding Microscopic Specimens on a Lead Disc with Fixed 
Abrasive (Slipning av mikroprov pa blyskiva med bundet slip- 
medel) KurT AMBERG. Jernkontorets Ann., Vol. 121, Sept. 1937, 
pp. 603-614. Original research. A method is described for 
grinding microscopic specimens on a Pb disc, covered by a layer 
of varnish in which the abrasive is dispersed. When the abrasive 
has become pressed into the varnish, the surface may be renewed 
by moistening with a soft brush dipped in benzene. W carbide 
powder is recommended for fine grinding. The method is very 
suitable for difficult grindings such as the preparation of specimens 
for studying slag inclusions. The advantages over emery are: (1) 
a very flat surface is obtained to the edge of the specimen and 
grinding is therefore more rapid, (2) the grinding surface is 
quickly renewed, (3) finer abrasives may be used. HCD (10) 


Benzene Synthesis from Carbon Oxide and Hydrogen at 
Ordinary Pressure. XXXV. Microscopic Structure of the 
Alloy Catalyst (Ueber die Benzinsynthese aus Kohlenoxyd und 
Wasserstoff unter gewéhnlichem Druck. XXXV. Ueber die 
mikroskopische Struktur des Legierungskatalysators) SHUNZO 
TSUNEOKA & RoKURA Kuropa. Sci. Papers Inst. Phys. Chem. 
Research, Tokyo, Vol. 33, Nov. 1937, pp. 339-346. In German. 
Original research intends to determine by microscopic investigation 
why Mg cannot be used in lieu of Al and Si in certain alloy 
catalysts. The microstructures of the following alloys are dis- 
cussed: Co-Si (1:1), Ni-Si (1:1) Ni-Co-Si (1:1:2), Ni-Co-Mg 
(1:1:2). See also Metals and Alloys, Vol. 6, Feb. 1935, p. MA 
78R/7. EF (10) 

An X-ray Study of the Ar; and Ac; Points of Iron and Iron- 
nickel Alloys. SipNeyY D. Smiru (E. I. du Pont de Nemours & 
Co.) Am. Soc. Metals, Preprint No. 19, 1937, pp. 1-9. Original 
research. Pure Fe and Fe-Ni alloys were prepared by precipitating 
the hydroxides, reducing with H:, and working to wire or ribbon. 
Critical points of these metals were determined from X-ray dif- 
fraction photographs. Results were: 


Composition of sample Ar Point Ac Point 
Fe (estimated at 99.94% Fe)........ 908° + 2°C. 908° + 2°C. 
Be te Be td 4 6.2 cod bes ccossexee 758° + 2°C. 773° + 2°C, 
We “> DBS. Biles cccsccevcceseeuseee 705° + 2°C. 714° + 20°C, 
BO fo DOU Mibe cise ctvescaueaneceee 608° + 3°C 622° + 3°C. 
HLW (10) 


Note on the Preferred Orientation of the Crystallites of 
Electrodeposited Hexagonal Chromium. W. A. Woop (Natl. 
Phys. Lab.) Phil. Mag., Vol. 24, Nov. 1937, pp. 772-776. X-ray 
examination showed a tendency of the hexagonal crystallites al- 
ways to lie with the hexagonal axis perpendicular to the plane of 
the deposit. This highly oriented structure persists whether the 
deposit is made on Cu, Ni, brass or Fe, and whether the base 
metal is cleaned or not cleaned, so that this orientation appears 
to be an intrinsic property of the hexagonal form of Cr. Ha (10) 


Asymmetry in Metals of Hexagonal Structure. G. W. BrINpb- 
LEY & P. Riptey. Nature, Vol. 140, Sept. 11, 1937, p. 461. 
Asymmetric vibrations have been proved by X-rays for atoms in 
solid Zn and Cd, while Mg has symmetric vibrations; but there 
is an atomic asymmetry in Zn and Cd, the atoms being more 
diffuse along the c-axis. New results on Ru are interpreted as 
showing concentrations of electrons between the atoms in the basal 
planes. CSB (10) 


JUNE, 1938 


Some Alloys for Use at High Temperatures. Part IV.—The 
Constitution of the Alloys of Nickel, Chromium and Iron. 
C. H. M. Jenkins, E. H. BuckNatt, C. R. AusTIN & G. A. 
MELLOR (National Physical Lab.) Iron Steel Inst., London, Sept. 
1937, Advance Copy No. 7, 34 pp. Original research. Consti- 
tution of Fe-Cr alloys is reviewed. Constitution of Fe-Ni alloys 
is reviewed and solidus was determined by quenching experiments. 
Constitution of Ni-Cr alloys is reviewed, and the diagram above 
800° C. studied by thermal and microscopic methods. Constitution, 
of Fe-Cr-Ni alloys is reviewed and diagram above 800° C. was 
studied for alloys containing up to 50% Cr. The phase diagram 
determined is shown by isothermal sections. In the alloys con- 
taining appreciable Cr, N was readily absorbed even from atmos- 
pheres containing little N, and the resulting nitride needles made 
identification of small amounts of a second phase difficult. 36 


references. JLG (10) 


The Initial Stages of Graphitization. H. A. SCHWARTZ 
& MARTIN K. BARNETT (Natl. Malleable & Steel Castings Co.) 
Am. Soc. Metals, Preprint No. 18, 1937, pp. 1-10. Original re- 
search. The time-graphite curve for the decomposition of cemen- 
tite in a certain white cast Fe was investigated, with special refer- 
ence to the initial stage of graphitization. The period for which 
graphite is proportional to the 3/2 power of time (a previously 
established relation) was found to be preceded by an interval in 
which graphite increases slowly in direct proportion to time. This 
interval has been considered by other investigators to be an incuba- 
tion period before the start of any reaction. [The argument is 
rather that there is no measurable reaction during the period of 
induction. The length of the period is thus inversely proportional 
to the sensitivity of the method of measurement.—J.S.M.} 


HLW (10) 
Hydrogen Permeability of Metal Lattices (Durchlassigkeit der 


—s der Metalle fiir Wasserstoff) M. WIDEMANN. Metall- 
wirtschaft, Vol. 16, Dec. 24, 1937, pp. 1367-1368. Theoretical. 
The atomic radius of H is calculated from data on solid H. 
Concludes that the H atom is too large to diffuse through most 
metal lattices. Diffusion is therefore assumed to occur along 
grain boundaries and through voids or regions of disregistry in 
the metal lattice. The permeability of Fe and Ni to H in con- 
trast to the non-permeability of Cu and Al is explained by postu- 
lating such a difference of catalytic powers that a greater H atom 
concentration exists in the cases of Fe and Ni. In Cu and Al, 
on the other hand, low H atom concentration would lead to a 
plugging of voids and gaps in the metal lattice by Hz: molecules. 

GA (10) 


The Rate of Austenite Transformation in Cast Iron. D. W. 
Murpnuy, W. P. Woop & D. Grrarpi (Univ. of Mich.) Amer. 
Soc. Metals, Preprint, No. 23, 1937, pp. 1-16. Original research. 
Methods for determination of austenitic grain size of cast Fe are 
described. Application of these methods reveals a macro network 
structure representative of the grain size in the as-cast condition, 
and a microstructure outlining the grains in reheated Fe. Irons 
having a coarse macro network produce a correspondingly coarse 
micro network on heat treating. The coarse macro and micro 
grains are associated with a slow rate of austenite transformation 
at 1000° F., and with deep hardening. The decomposition of 
austenite in gray cast Fe at 1000° F. is slow compared to decom- 
position in steel. HLW (10) 


The Solid Solution Series Mg-AgCd; in the Ternary System 
Magnesium-silver-cadmium (Ueber die Mischkristallreihe Mg- 
AgCd, im terniren System Magnesium-Silber-Kadmium) F. 
Laves & K. Mogtter. Z. Metallkunde, Vol. 29, June 1937, pp. 
185-9. Original research. Alloys were prepared for the com- 
plete oanllianes system Mg-AgCd;. Cooling curves were taken 
and the products examined microscopically and by X-rays, the 
jatter at various temperatures. This analysis showed that above 
400° C. a continuous series of solid solutions exists; below this 
vemperature, super-structures of the close-packed hexagonal MgCd 
and Mg;Cd types appear. GD (10) 


X-ray Determination of Grain Size of Sheets (R6ntgeno- 
gtaphische Teilchengréssenbestimmung an Blechen) ALBERT 
KOCHENDORFER (Kaiser-Wilhelm Inst. Metallforschung) Z. 
Krist., Vol. 97, Oct. 1937, pp. 469-475. Original research. 
Grain size determination methods on cylindrical samples are 
known. Author derives formulas applying to sheets. The the- 
oretical deductions are checked on 0.15 mm. sheets of Cu, Cu + 
15% Ni and Cu + 8% Ag. The flat samples were pulled in a 
tensile machine. EF (10) 


Electromagnetic Measurements and Steel Structures Cor- 
related. CARL KINSLEY. Amer. Soc. Metals, Preprint No. 8, 1937, 
16 pp. Original research. Description of a method for the de- 
termination of the uniformity of steel samples by electromagnetic 
measurements with a dynamometer and subsidiary phase shifting 
transformers. Representative tests are given where structural 
changes in steel specimens by decarburization and heat treatment 
are detected and measured. HLW (10) 
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Strain Transformation in Metastable Beta Copper-zinc and 
Beta Copper-tin Alloys. ALDEN B. GRENINGER & VICTOR G. 
MOoRADIAN (Harvard U. & Mass. Inst. Tech.) Metals Tech., Vol. 
4, Dec. 1937, T. P. 867, 19 pp. Original research. The mark- 
ings that are present on deformed, or as-quenched, metastable 8 
Cu-Zn and £8 Cu-Sn, formerly believed to be mechanical twins, 
have been shown to be manifestations of lattice transformation. 
For Cu-Zn alloys, the transformation also occurs during cooling 
to liquid-air temperatures, giving metallographic structures that 
are oriented in the same way as those produced by deformation. 
The low-temperature transformation is reversible. Markings in 
the metastable 8 Cu-Zn are roughly parallel to {155}, or {166}z. 
In 8 Cu-Sn, markings are parallel to {133},. 19 references. 

JLG (10) 

Nucleus Formation During Recrystallization. VI. Relation be- 
tween Velocity of Nucleus Formation and Temperature (Ueber 
die Keimbildung bei der Rekristallisation. VI. Die Abhangig- 
keit der Keimbildungsgeschwindigkeit von der Temperatur) M. 
KORNFELD & W. PAWLOW. Physik. Z. Sowjetunion, Vol. 12, 
No 3, 1937, pp. 301-306. In German. Continuation of previous 
research. (See Metals and Alloys, Vol. 8, Nov. 1937, pp. MA 
686 L 1) A simple exponential law was found to correlate linear 
velocity of nucleus growth and temperature in Al plastically de- 
formed 4% : v = 4.5 X 10° e*™”*. This law holds for de- 


formations other than 4% . The relation between speed of 
nucleus formation and temperature cannot be expressed by a simple 
exponential function. EF (10) 


Solubility of Copper in the Grain-boundary Material of a 
Solid Solution of Copper in Zinc. Grorce R. DEAN (Miner 
Laboratories) & WHEELER P. Davey (Pa. State College) Amer. 
Soc. Metals, Preprint No. 22, 1937, pp. 1-11. Original research. 
A technique was developed for removal of samples from grain 
boundaries and from the interiors of crystals of a solid solution 
alloy of Cu in Zn. Spectrographic analysis of a number of 
samples showed the Cu content of the grain boundary material 
to be substantially lower in all cases. The alloys used contained 
approximately 2% Cu. The specimens were annealed at 10° C. 
below the solidus for at least 24 hrs. before collection of samples. 

HLW (10) 
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Debye-Scherrer Photographs of Germanium between 20° 
abs. and 1110° abs. (Debye-Scherrer Aufnahmen an Germanium 
zwischen 20° abs. und 1110° abs.) H. Nitka. Physik. Z., Vol. 
38, Nov. 15, 1937, pp. 896-901. Original research. There is no 
allotropic change between 20° and 1100° abs. in Ge of 99.9% 
purity (0.05% Sn and 0.01% Pb). The lattice constants at dif- 
ferent temperatures and the linear thermal expansion coefficients 
are: 

Thermal expansion 


Temp. ain A.U. co-efficient a K 10# 
es . ae bas CRA OES e 5.648 ¥ 
A A So re 5.655 6.0 
Ve eT eee eee eee 5.664 7.3 
SPA ee ed ee 5.681 7.5 


The previously observed abnormalities of compressibility (Bridg- 
man) specific heat (Christescu & Simon) and of electric resistance 
and thermoelectric force (Dennis & collaborators) are critically dis- 
cussed. EF (10) 
The Magnesium Corner of the System Magnesium-aluminum- 
cadmium (Die Magnesium-Ecke des Systems Magnesium-Alu- 
minium-Kadmium) W. KOsTER & W. DULLENKOPF. Z. Metall. 
kunde, Vol. 29, June 1937, pp. 202-4. Original research. The 
system from 100% Mg to 40% Al and 60% Cd was studied by 
cooling curves, and conductivity measurements. The results, 
shown in 4 vertical sections are in good agreement with the 
similar study of Haughton and Payne (Metals and Alloys, Vol. 
7, Jan. 1936, p. MA 28L/8). Heat treatment showed that the 
series of alloys containing 5% Cd were more susceptible to age 
hardening than those with 10% Cd. GD (10) 
An Improved Method for Studying Inclusions in Alloy Steels, 
W. A. Hare & GILBERT SOLER (Timken Steel & Tubes) Mezals 
and Alloys, Vol. 8, June 1937, pp. 169-172. Cross section, or 
“pie” slices, are taken in their entirety for samples and inclusions 
separated by electrolytic decomposition of the sample as an anode 
in Mgl: solution. The inclusion residue thus obtained is analyzed 
for usual oxides. A portion of such inclusion residue is studied 
petrographically. This study results in isolation of 7 different 
mineralogical phases, which are described. The approximate pro 
portions are tabulated in relation to analysis of the inclusions 
WLC < LO) 
Deformation Figures in Al-Cu-Mg Alloys (Kraftwirkungs- 
figuren an Al-Cu-Mg-Legierungen) EvA RuppeL. Metallwirt- 
schaft, Vol. 16, Dec. 10, 1937, pp. 1307-1308. Experimental 
Microscopic study of aging in deformed Al-Cu-Mg alloys was 
made. Comparison of deformed and undeformed alloys after 
aging for 8 hrs. at 200° C. showed that the deformation had 
accelerated precipitation and produced structures similar to Fry 
flow figures in that precipitation was accentuated along detinite 
zones, probably bands of slip planes. Forty per cent reduction in 
rolling and a critical aging temperature were necessary before 


prominent slip plane precipitation was noticeable. GA (10) 

A Note on Rapid Photomicrography. WILLARD MUTC!/LER 
&. HENRY O. WILLIER (Natl. Bur. of Stds.) Amer. Soc. Meals, 
Preprint No. 6, 1937, pp. 1-8. Practical. A roll film holder, 
which makes rapid and inexpensive photomicrography possibic, is 
described. The device is used in conjunction with an auxiliary 
focusing eyepiece. Bromide emulsion papers may be used. Prints 
from these paper negatives are satisfactory for some routine pur- 
poses. HLW (10) 


The Microstructure of Mo-Max and 18-4-1 High Speed Steels 
Compared. R. G. KENNEDY, JR. (Cleveland Twist Drill Co.) 
Metals and Alloys, Vol. 8, Oct. 1937, pp. 289-293. Set of micro- 
graphs are shown indicating the normal, underhardened, over- 
heated, undertempered and overtempered conditions in these 2 
steels. With comparable treatment, the Mo high-speed, (9.00% 
Mo, 3.65% -Cr,.1.35% W, 1.23% V) cannot be distinguished 
from 18-4-1 under the microscope. WLC (10) 

Occurrence of Crystallization Nuclei Above the Melting Point 
and the Structure of Liquids (Ueber das Vorhandensein von 
Kristallisationskeimen oberhalb des Schmelzpunktes und die 
Struktur von Fliissigkeiten) V. DANiLow & W. NEUMARK 
(Electro-Techn. Inst. Moscow) Physik. Z. Sowjetunion, Vol. 12, 
No. 3, 1937, pp. 313-323. In German. Original research. 
Studies the relations between supercooling of H:O, Bi, Hg and Sn, 
and prior overheating. EF (10) 

X-ray Measurement of the Thermal Expansion of Magnesium. 
j. D. HANAWALT & L. K. Freevet (Dow Chem. Co.) Z. Krist., 
Vol. 98, Nov. 1937, pp. 84-88. In English. Original research 
aiming at removal of existing discrepancy between the single 
crystal and X-ray data. The linear coefficients of thermal expan- 
sion of Mg metal between 50° and 250° C. were found to be 
27.7 + 1.4 X 10° perpendicular to the c-axis, and 29.3 + 1.0 X 
10° parallel to the c-axis. EF (10) 


Direct Observation of Structural Changes at High Tempera- 
tures with the Help of the Electron Microscope (Unmittelbare 
Beobachtung von Gefiigeumbildungen bei hohen Temperaturen 
mit Hilfe des Elektronenmikroskopes) W. G. BURGERS. 
Metallkunde, Vol. 29, Aug. 1937, pp. 250-1. Review of elec- 
tron microscope methods and results. GD (10) 
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Internal Friction in Solids. II. General Theory of Thermo- 
elastic Internal Friction. CLARENCE ZENER (Wash. Univ.) Phys. 
Rev., Vol. 53, Jan. 1, 1938, pp. 90-99. Original research. Stress 
inhomogeneities in a vibrating body give rise to fluctuations in 
temperature, and hence to local heat currents. These heat cur- 
rents increase the entropy of the vibrating solid, and are a source 
of internal friction. The general theory of this internal friction 
is developed. The simplest example of stress inhomogeneity is 
that occurring in the transverse vibrations of reeds and wires. 
Explicit formulae are obtained for reeds and wires, and the effect 
is calculated of crystal orientation in single crystal specimens. 
Microscopic stress inhomogeneities arise from imperfections, such 
as cavities, and from the elastic anisotropy of the individual crys- 
tallites. The internal friction due to spherical cavities is calculated. 
The internal friction due to elastic anisotropy is investigated for 
cubic metals, and is found to be greatest for Pb, least for Al and 
\”. III. Experimental Demonstration of Thermoelastic Internal 
Friction. C. ZENER, W. Otis & R. Nuckoiis (Wash. Univ.) 
lbid., pp. 100-101. In order to demonstrate the presence of 
thermoelastic internal friction, the authors measured the internal 
friction of a Cu reed over a wide frequency range (50 to 4000 
cycles/sec.), and obtained a maximum precisely at the predicted 
frequency. The observed variation of internal friction with fre- 
lency proves that, over a wide frequency range, the internal 
iction due to the flow of heat back and forth across a reed is of a 
ger order of magnitude than that due to all other causes. Inde- 
ndent experiments of Bennewitz and Rétger on wires of Ag, Al, 
iss, steel, and glass are shown to furnish an equally striking 
demonstration of thermoelastic internal friction. WAT (11) 


Useful Tables for Iron-constantan and Copper-constantan 
1ermocouples. WM. F. RoEsER & ANDREW I. DAHL. J. Re- 
rch Natl. Bur. Standards, Vol. 20, Mar. 1938, pp. 337-355. 
eful data compilation. Tables have been prepared giving cor- 
ponding values of temp. and thermal electromotive force at 
rious temps. from —300° to -++1800° F. for Fe-constantan 
rmocouples. Similar tables from —300° to -+750° F. for 
constantan thermocouples, although not new, have been. in- 
ded for completeness. The temp. emf. relations embodied in 
se tables are such that (1) each can be reproduced with mate- 
rials generally and readily available; (2) each is the same (with- 
int 4¥%4%) as the temp. emf. relation of a large percentage of such 
thermocouples of that type now in use; (3) each is near the mean 
of the extreme limits of the temp.-emf. relations for thermo- 
C 
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iples of that type; (4) the table for Fe-constantan is near the 
xisting table most widely used, and (5) the constantan used 
with one element to reproduce one table can be used with the 
‘ther element to reproduce the other table. This paper also gives 
(1) average values of the thermal emf. of Cu, Fe that is gen- 
rally available, and constantan against Pt, as a guide in selecting 
naterials to yield any specified relation between thermal emf. and 
temp. for thermocouples of these types, and (2) the variations in 
thermal emf. that might be expected between samples of these 
materials from the same lot and from different lots. WAT (11) 


Scaling and Aging of the Resistance of Some Alloys for Heat- 
ing Elements (Ueber die Verzunderung und zeitliche Widerstand- 
sinderung einiger Heizleiterlegierungen) Fr. MERTENS (Tech. 
Hochschule Hannover) Elektrowdrme, Vol. 8, Jan. 1938, pp. 3-4. 
Original research. The increase in weight after 800 hr. of open- 
air annealing was used as an index of the life of an element. The 
gain in weight was least in Cr-Fe-Al alloys, and progressively 
greater in Cr-Ni alloys, Cr-Ni-Fe alloys, Cr-Ni with high Ni 
content, Cr-Fe-Si and, finally, Ni-poor Cr-Ni alloys. The good 
result of the Cr-Fe-Al alloy is believed due to the formation of a 
very dense, firmly adhering layer of Al oxide, which prevents 
further oxidation. The electric resistance of these Cr-Fe-Al alloys 
decreases about 3% after 800 hr., while the others show increases 
from 3 to 20%. Ha (11) 


Preparation of Pure Metals (Préparation des Métaux Purs) 
A. R. VAN ARKEL. Métaux et Corrosion, Vol. 12, No. 148, Dec. 
1937, pp. 219-223. Discussion by G. Chaudron, pp. 223-226. 
Review. Metals can be made practically pure through thermal dis- 
sociation. O produces a great effect on the physical properties of 
so-called pure metals. N and H affect several properties. 

GTM (11) 
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A Copper-silicon Alloy to Replace Pure Copper in Hot Water 
Apparatus (Eine Kupfer-Silizium-Legierung als Austausch- 
Werkstoff fiir Rein-Kupfer in Warmwasserbereitungs-Apparaten) 
K. Kaiser. Z. Metallkunde, Vol. 29, Aug. 1937, pp. 263-5. Re- 
view with new experiments. Alloys of Cu with 0-4.34% Si and 
0-1.2% Mn were prepared, and their physical properties examined. 
An alloy containing 2.2% Si and 0.8% Mn was selected as the 
most suitable for hot water apparatus. It has a specific gravity 
of 8.8, melting point 1020° C., thermal conductivity 0.135 
Cal/°C. cm:s.(18°). It can be worked satisfactorily hot and cold, 
and is more resistant to corrosion than pure Cu. The primary 
effect of the Mn is to preserve a fine-grained structure while the 
Si improves the physical properties. GD (11) 
High Temperature Tensile Tests of Wrought Ni-Cr Alloys 
K. E. Quier (Pratt Inst.) Metals and Alloys, Vol. 9, Feb. 1938, 
pp. 40-44. Report of results obtained on tensile tests at 300 
1800° F. on 80% Ni, 20% Cr, and 60% Ni, 16% Cr, 24% Fe 
alloys. A. S. T. M. standard test procedure and equipment were 
used, although the specimens were of substandard size. The 
80:20 alloy shows a deep valley in ductility from 900° to 1300 
F.; the 60:16:24 alloy had a corresponding brittle range, but the 
ductility drop was not so marked. The author's results were in 
general agreement with those of Pilling and Worthington (see 
Metals and Alloys, Vol. 3, Sept. 1932, p. MA 284). HLW (11) 
Materials for High Pressure, High Temperature Steam Serv- 
ice. Guy CHapwick (U. S. Navy) J]. Am. Soc. Naval Engrs., 
Vol. 50, Feb. 1938, pp. 52-83. Comprehensive review of the 
entire field of application of materials for naval piping, flange 
bolts, valves, superheaters, turbine assemblies, etc. The available 
physical and mechanical properties of over 30 alloys are tabulated 
for temp. up to 1000° F. and the limiting temp. of operation is 
suggested from the data. The 18-8 alloy steels are discussed 
from tabulated data, and their particular application for high temp 
service shown. Bibliography appended. WB (11) 
Method for Determination of Elastic Constants (Eine 
Methode zur Bestimmung der Elastischen Konstanten) FRANZ 
KHOL. Z. Physik, Vol. 108, Jan. 26, 1938, pp. 225-231. Original 
research. The piezoelectric effect of tourmaline and quartz and 
the magnetostrictive effect of Ni can be utilized for the deter- 


mination of the elastic properties of these materials FHC (11) 
lia. Non-Ferrous 
A. J. PHILLIPS, SECTION EDITOR 
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Minor Constituents in Copper-lead Alloys. HANS OsBORG. 
Metal Progress, Vol. 33, Jan. 1938, pp. 43-48. To avoid segre- 
gation in Cu-Pb alloys, 2 devices are possible: (1) temperature 
control, stirring and casting with chilling, or (2) the addition of 
minor constituents to contract the region in which emulsions are 
formed. An intelligent use. of both is probably best. Sn, Mn 
and Mn plus Ni are added to Pb bronzes to strengthen the Cu 
matrix or to promote dispersion and homogeneity in the solidified 
material. Ni alone is frequently added to reduce the miscibility 
gap and thus prevent segregation. Higher amounts of Ag may 
accomplish the same purpose (and, in addition, have a less drastic 
effect on thermal conductivity). S additions are of indirect influ- 
ence, for they form Cu and Pb, sulphides whose appreciable solu- 
bility in the molten alloys changes the solubility relations of Cu 
and Pb, each to each, so that the tendency for segregation can be 
reduced. ~O acts similarly. Elements like Si, Li, Ca and Te have 
a noticeable effect on strength, grain size and hardness of one or 
both of the matrices in the alloys, without affecting the consti- 
tutional diagram. Their solid solubility in either matrix is only a 
fraction of a per cent. These elements, if added in strictly 
limited amounts, also function as scavengers. The best purifying 
agents are those that “in tesidue’ have the least effect on the 
thermal conductivity of Cu, or in other words, the least solid 
solubility therein. Co, Li, Li-Ca, B and Ca boride are recom- 
mended. Inasmuch as liberation of dissolved gases (chiefly H:2) 
during freezing can produce inverse segregation, degasification is 
important. Addition agents, like Li, that form stable hydrides are 
recommended WLC (11a) 
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Zine Alloy Die Casting. An Industrial Achievement. W. 
W. BrRouGHTON (N. J. Zinc Co.) Metal Progress, Vol. 33, Apr. 
1938, pp. 381-386. Review, describing progress in the die cast- 


ing art. Since 1922 improvement in alloys and in die casting 
equipment has produced tremendous enhancement of the proper- 
ties of die cast alloys. Impact strengths have increased 400- 
1000%, tensile strengths 10-100%, elongations, where data are 
available, 100%. Dimension changes are 1/2 to 1/5 of earlier 
values. Much of the development and expansion of the die cast- 
ing industry has been due to the imagination and ingenuity of 
designers. Fatigue does not seem to be a vital factor in Zn alloy 
die castings, although conditions inducing creep must be con- 
sidered in design and selection of materials. The new Zn alloys 


chiefly used are Alloy No. 2 (4.1% Al, 2.7% Cu, 0.03% Mg, 
remainder Zn), Alloy No. 3 (4.1% Al, 0.04% Mg, remainder 
Zn) and Alloy No. 5 (4.1% Al, 1.0% Cu, 0.03% Mg, remainder 


Zn). No. 2 has highest tensile strength and Brinell hardness; 
No. 3 has highest purity and least dimension changes in use; No. 
5 is slightly iower in tensile strength and hardness than No. 2 
but is superior as to strength, stability and dimensions. 
WLC (ila) 
The Relation between Shielding Efficiency and Physical 
Properties of Metals. K. HONDA & S. HicucHi. Nippon Kin- 
zoku Gakkai-Si, Vol. 2, Jan. 1938, pp. 3-8. In Japanese. Original 
research. Relation between the energy absorbed by a shield plate 
in resisting penetration by a rifle bullet and the physical proper- 
ties of the material of the plate was studied. ‘Characteristic 
curves” of shielding efficiency of various metals under conditions 
of 3 different initial velocities of the bullet were experimentally 
obtained, and the following relation was deduced: 


2 
V2 Vi-—--— (At? + Bt*) 
m V1 — ‘ 
where V:, V2, m and t denote the initial and residual velocity of 
the bullet, the mass of the bullet and the thickness of the shield 


plate, respectively, and A and B are coefficients of resistance, 





which depend on hardness (H), internal viscosity (“#) and 

thermal diffusivity (K) of the metal of the shield plate. These 

are connected with each other by the expression: Y —= AX” 
HH 

(1 — ee”), where Y = A or B, X = ; a and b are constants 
K 


depending on the initial velocity of the bullet. NS (11a) 
Heavy Tungsten Alloy. Engineering, Vol. 144, Dec. 3, 1937, 
622. Descriptive. The new alloy has been developed by The 
Gahersd Electric Co. for making containers to hold large quantities 
of Ra for therapeutic use. The alloy usually contains 4% Cu 
and 6% Ni in addition to W powder. The mixture of Cu and 
Ni powder is added to the W powder, which is then pressed into 
shape in a steel die, taking into consideration a linear shrinkage 
of about 20%. This is then heated in an atmosphere of H to 
1450° C. The W particles are wetted by the liquid “alloy,” 
shrinkage occurs and the desired density is obtained. The density 
of the finished piece is between 16. 3 and 17.0 g./cm* The tensile 
strength of the alloy is 40 tons/in.*, the yield point 37 tons/in.”, 
elongation is 4% in 1 in. and the ‘elastic modulus is 32 X 10° 
Ibs./in.? The thermal conductivity is twice that of steel and the 
coefficient of expansion about 4 that of steel. The alloy has an 
important use for arcing contacts of heavy-current circuit breakers. 
LFM (11a) 
The Promotion of Nickel Layers by Oxygen. K. ABLESOWA 
& T. ZELLINSKAJA (Inst. Chem. Physics, Leningrad) Acta Physi- 
cochim., U.R.S.S., Vol. 7, No. 1, 1937, pp. 121-126. In English. 
Original research. The catalytic action of Ni in effecting hydro- 
genation is increased by oxygen. This “promoting action” of O 
is not due to the formation of any definite chemical combination 
of Ni and O, but must be attributed to the breaking up of the 
structure of the metal lattice at the moment of its formation. The 
promoting effect has been quantitatively studied and a comparison 
with H shows that the magnitude of the effect depends on the 
nature of the promoting gas. EF (11a) 


Beryllium and Its Alloys (Le Glucinium et ses Alliages) R. 
GADEAU. Rev. Gen. Elec., Vol. 42, Sept. 11, 1937, pp. 328-334. 
History and metallurgy of Be are reviewed, and the Cu-Be phase 
diagram explained. Describes the methods of preparation and 
properties of alloys at present in practical use. Ni-Be with 2.5% 
Be, has a hardness of 600 Brinell after quenching from 1100° C. 
and drawing at 400°-500°; Fe-Be has a eutectic at 9.2% Be at 
1150° C. The coarse grain of this last alloy can not be refined 
by heat treatment. Steel, with 36% Ni and 1% Be, does not oxi- 
dize and is easily machined, and can replace Invar. An addition of 
Be to Au alloys gives them greater hardness. The price of Be is at 
present 2500-3000 Fr. per kg. Ha (11a) 


The Use of Indium in Fusible Alloys. SipNey J. FRENCH. 
Metal Ind., N. Y., Vol. 35, Mar. 1937, pp. 106-107. Addition 
of In to Lipowitz metal (Bi50, Pb27, Sn13, Cd10, m.p. 72° C.) 
lowers the m.p. approximately 1.45° C. for every 1% In. The 
maximum lowering is reached at 47° C., with an alloy containing 
18% In. Suggested uses for this alloy are given. CBJ (11a) 
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Oscillographic Study of Anodic Current on Hydrogen Elec- 
trode of Nickel. Go OKAMoTo & Tomoo Iijima. Bull. Inst. 
Phys. Chem. Research, Tokyo, Vol. 16, Dec. 1937, pp. 1426-1436. 
In Japanese. Sci. Papers Inst. Phys. Chem. Research, Tokyo, Vol. 
34, Dec. 1937, Abstracts Suppl., p. 69. In English. Original re- 
search. Oscillographic study at 26° and 50° C. The ionization 
of the Hz molecule on a H-electrode takes place in 2 phases: (1) 
the dissociative adsorption of the molecule, and (2) the ionization 
of the adsorbed H-atom, the former reaction determining the rate 
of the whole process. The rapid drop of the anodic current dur- 
ing the initial stage is due to the rapid decrease of the adsorbed 
H-atom, while the cause of the slow decrease observed at a later 
stage must be ascribed to the presence of some “reservoir of H- 
atoms in the electrode.” Further conclusion are derived: occlusion 
in the interior of metal plays the réle of the ‘reservoir of H- 
atom.” The course of the anode current at later stages corresponds 
to the progress of outward diffusion of the occluded H-atom. 
The number of the centers of H adsorption is about 10” per cm.’, 
which agrees with values from independent observations. The 
heat of activation for the adsorbed H-atom is 16.6 kg. cal./g. atom. 

EF (11a) 

The Electrical Behavior of Thin Metallic Films Condensed at 
Low Temperatures. H. REES MITCHELL (Johns Hopkins Univ.) 
Phys. Rev., Vol. 53, Feb. 1, 1938, pp. 250-256. Original re- 
search. The changes of resistance of thin films of Zn and Cd 
condensed at low temperatures (0 to —150° C.) has been studied. 
The resistance of a Zn film decreases irreversibly with rising tem- 
perature, but it also decreases slowly at a constant temperature 
above the temperature of deposition. If the surface upon which 
the film is deposited is of a metal similar to Zn, it influences the 
temperature resistance relation, but if of a metal not similar to 
Zn, it does not. The experiments favor the assumption that ag- 
glomeration and crystallization are responsible for the changes in 
resistance. WAT (11a) 


Acute “Tin Pest” (Die akute Zinnpest) ERNstT COHEN, W. A. 
T. COHEN DE MEESTER & J. LANDSMAN. Proc. Koninkl. Akad. 
Wetenschappen Amsterdam, Vol. 40, Nov. 1937, pp. 746-752. 
In German. Original research. Indicates that the considerab!c 
retardation sometimes observed on the transformation of white Sn 
into gray is attributable to the presence of “very minute tracc 
of metals, such as Bi, Pb and Sb. Addition of a small quanti: 
of Al (about .01%) to plastically deformed white Sn accelerat:s 
the transformation rate to such an extent that “acute tin pest’ 
occurs, resulting shortly in a complete disintegration of the so!id 
metal. Emphasizes the importance of the effect of impurities in 
the study of polymorphism of metals. EF (11.) 


Impact Hardness of Wrought Aluminum Alloys (Schlaghi:t- 
eversuche an Aluminium-Knetlegierungen) P. BRENNER & /! 
Kostron. Z. Metallkunde, Vol. 29, Sept. 1937, pp. 293-6. 
perimental. The apparatus for measuring the amount of defor: 
tion suffered from a known impact force was enclosed in a fur- 
nace so that the temperature of the sample and all parts making 
contact with it could be kept the same within 1° C. Below 
250° C. the age-hardening alloys of the Al-Cu, Al-Cu-Ni, and 
Al-Cu-Mg types had the greatest hardness. Above this tempera- 
ture the non-aging alloys of the Al-Mg and Al-Mg-Mn type hid 
the greatest hardness, and this was proportional to the Mg content. 

GD (11a) 

Rivetability and Shear Strength of Aluminum Alloy Rivets 
(Ueber die Schlagbarkeit und die Scherfestigkeit von Nieten 
aus Aluminium-Legierungen, die ohne vorhergehende Warm- 
behandlung geschlagen werden) M. HANSON & E. V. RAJAKo- 
vics. Metallwirtschaft, Vol. 17, Feb. 18, 1938, pp. 187-189. 
Development. Rivets of Duralumin 681H, developed by the 
Diirner Metallwerke A.-G., can be driven in the aged condition. 
They exhibited good rivetability and shear strength. Eloxal coat- 
ings on the rivets increased the shear strength slightly. High 
shear strengths can be obtained by using cold worked Al-Mg alloy 
rivets without sacrifice of rivetability. GA (lla) 


Anisotropy of Heat Conduction and Thermal Conductivity 
and Thermoelectric Force of Regular Metals (Tungsten) in the 
Transverse Magnetic Field at 20° K. (Anisotropie der Warme- 
leitung und Thermokraft Regularer Metalle (Wolfram) im trans- 
versalen Magnetfeld bei 20° K.) E. GRUNEISEN & H. ADENSTEDT. 
Ann. Physik, Vol. 29, Aug. 1937, pp. 597-606. Describes tests 
which show a reduction of the heat conduction in a magnetic field 
of 6100 oersted, to about 1% of the value without magnetic field. 

Ha (11a) 

Pseudo-binary Magnesium Alloys. K. V. PEREDELSKU. Legéie 
Meztal., Vol. 6, Mar. 1937, pp. 27-29. In Russian. Original re- 
search. Mg alloys containing 0-20% SbSn or 0-20% Pb,Sns were 
investigated. The maximum tensile strength of Mg-SbSn alloys, 
30,500 Ibs./in.*, was obtained with 0.5% SbSn, the elongation be 


ing 10.7%. The maximum tensile strength of Mg-Pb,Sn; alloys, 
25,000 Ibs./in.?, was obtained with 2% Pb,Sns, the elongation 
being 9%. SbSn is not soluble in Mg. Pb,Sn; is soluble up to 


about 4% at room temperature HWR (ila) 
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On the So-called “Transformation Temperature” of a Metallic 
Film. II. Bake-out Effect of the Substratum. TADAO FUKUROI. 
Sci. Papers Inst. Phys. Chem. Research, Tokyo, Vol. 34, Mar. 1, 
1938, pp. 333-343. In English. Original research (see also 
Metals and Alloys, Vol. 9, Feb. 1938, p. MA112L/3). Wright 
recently suggested that changes of the electric resistivity and light 
reflectivity with temperature rise would be different if the ad- 
sorbed gases on the surface of the substratum (in this case, glass) 
carrying the metallic film are removed by a long bake-out proc- 
ess. (Nature, Vol. 140, 1937, p. 107.) The author repeated his 
experiments, improving the method by depositing the metals 
(Pb, Sb, Bi, Cd and Zn) on cooled surfaces of Pyrex glass baked 
in a high vacuum (10° mm.) at temperatures up to 500° C. 
for 8-50 hrs. The more thorough the bake-out process, the less 
pronounced is the phenomenon of the “transformation” tempera- 
ture. In his first installment, the author had considered the 
phenomenon of a sharp decrease of the thin film’s electric re- 
sistance with temperature rise to be related to its recrystallization 
temperature in analogy to bulk metal. Excepting Sb, the effect 
must now be attributed to the gases adsorbed in the substratum. 
They act as septa between grains and delay recrystallization. For 
Part I, see also Metals and Alloys, Vol. 9, Feb. 1938, p. MA 
112L/3. EF (11a) 


On the Magnetic Susceptibility of Metallic Cerium. R. 
JAANUS. Phys. Z. Sowjetunion, Vol. 12, No. 6, 1937, pp. 729- 
735. In English. Original theoretical research. Deals with the 
misleading effect of small amounts of ferromagnetic impurities 
on the susceptibility of para- and diamagnetic metals. An approxi- 
mate expression for the dependence of the field of the magnetic 
susceptibility of a ferro-magnetic inclusion in a slightly magnetic 
sample is given. The conditions necessary for the strict control 
of the absence of ferro-magnetic inclusions in the sample, and for 
the determination of the true magnetic susceptibility of the basic 
ubstance of a sample which includes ferro-magnetic impurities, 
ire established. Doubt is expressed as to the trustworthiness of 
,usceptibility values for Ce recently determined by 2 Russian re- 
earch laboratories. EF (11a) 


The Diffusion of Be in Ni (La Diffusion du Glucinium dans 
le Nickel) J. Laissus. Rev. Mét., Vol. 35, Jan. 1938, pp. 27- 
36. Original research. The diffusion mechanism of Be in Ni is 
imilar to that of Be in Fe, except that thinner cases are obtained 
(max. for Ni was 4 mm. after 10 hrs. at 1,150° C.). The cases 
howed the following zones: (1) solid solution Ni-Be + eutectic; 
(2)eutectic (solid solution +- Ni-Be compound); (3) eutectic + 
ompound; (4) Ni-Be compound. The Be diffusion caused the 
ardness of the Ni to increase from 84 Brinell to a maximum of 
568 Brinell (after 10 hrs. at 1150° C.). Mention is made of the 
possibility of hardening commercial Ni alloys, such as Cu-Ni 
alloys, and austenitic stainless steels. JZB (11a) 


The Choice of Aluminum Alloys with Regard to Forging 
ind Machining Properties (Die Auswahl der Aluminiumlegier- 
ungen, unter Berucksichtigung ihrer Schmied- und Zerspan- 
barkeit) A. ZEERLEDER. Z. Metallkunde, Vol. 29, Sept. 1937, 
pp. 305-9. Review plus original research. Al alloys may be 
arranged in the following order of decreasing forgeability: Pure 
Al, Al-Mg-Si, Al-Mn, Al-Cu, Al-Cu-Mg, Al-Cu-Ni, Al-Mg-Mn, 
Al-Mg, and highly alloyed Al-Cu-Mg. Machinability, judged by 
stability of tools, surface condition of the machined part, chip for- 
mation, and power consumption, is generally best with unaged 
alloys. GD (lla) 


Forgeable Aluminum Bronzes (Ueber schmiedbare Alumini- 
umbronzen) M. HANSON. Metallwirtschaft, Vol. 17, Feb. 18, 
1938, pp. 189-190. Research. The effect of heat treatment on 
the properties of extruded rods of Al bronzes containing 8.7 to 
11.8% Al and from 1 to 1.7% Fe was studied. Alloys con- 
taining 10.6 and 11.7% Al exhibited an increase in tensile prop- 
erties when quenched from 600°-700° C., by virtue of the eutectoid 
transformation. A forging temperature of 800° C., in comparison 
to 850° and 900° C., results in higher tensile and yield strengths 
as well as greater elongations for these alloys. GA (lla) 


The Magnetic Properties of Nickel and Nickel-rich Alloys. 
TOKUTARO HiroNne. Bull. Inst. Phys. Chem. Research, Tokyo, 
Vol. 16, Dec. 1937, pp. 1409-1418. In Japanese. Sci. Papers 
Inst. Phys. Chem. Research, Tokyo, Vol. 23, Dec. 1937, Abstracts 
Suppl., p. 68. In English. Original research. Magnetic prop- 
erties of Ni, and the changes due to addition of various elements 
forming a solid solution, are discussed on the basis of Bloch’s 
theory of ferromagnetism as well as in the light of Slater’s results 
on the electronic energy levels in the Ni lattice. EF (lla) 


A New Aluminium Alloy for Highly Stressed Structural Parts. 
Machinery, London, Vol. 51, Nov. 18, 1937, p. 201. Descriptive. 
Hiduminium RR 77 has a specific gravity of 2.8. As annealed, 
the tensile strength is 26,900-31,400 lbs./in.*, with an elongation 
of 20-14%. After hardening and aging, the tensile strength is 
74,000-85,000 Ibs./in.*, with an elongation of 16-10%. 


JZB (11a) 
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OXYGEN FREE HIGH CONDUCTIVITY 





AA SY, ujyae'tior'c Coyajae'r 


FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.M. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in great ductility and 
toughness as evidenced by its high reduction of area 
and resistance to impact. 


OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 


OFHC 


REG. U.S. PAT. OFF. 





Permeability of Palladium to Hydrogen. VI. Change in the 
Diffusion Power of Purified Palladium with Increase in Tem- 
perature. Regeneration of Poisoned Palladium (Perméabilité 
du Palladium 4 l’Hydrogéne. 6. Alternation du Pouvoir Diffu- 
sant du Palladium Purifé par Elévation de Température. Régéner- 
ation du Palladium Empoisonné) Victor LOMBARD, CHARLES 
EICHNER & MAXIME ALBERT. Bull. Soc. Chim., Vol. 5, Series 3, 
Dec. 1936, pp. 2203-2220. Original research. Pure Pd becomes 
less permeable to He, and finally poisoned, when heated above 
500° C. Regeneration is accomplished by superficial oxidation at 
500° C. in flowing air, followed by heating in H: below 140° C. 
In a similar process, metals are purified for catalytic hydrogenation. 
The mechanism of diffusion is markedly affected by surface con- 
ditions. The previous work is summarized in 15 conclusions. 
It is assumed that Pd can exist in several different states of dif- 
fusion. Pure Pd is stable below 500° C. while commercial Pd 
remains stable at higher temperatures, depending on its purity. 
VII. Effect of the Purity of Palladium on the Alterability of Its 
Diffusion Power by Heating above 500° C. Considerations 
Related to the Effect of Temperature. (7. Influence de I’Etat de 
Pureté du Palladium sur |’Altérabilité de son Pouvoir Diffusant 
par Chauffage au-dessus de 500° C. Quelques Considérations 
Accessories sur I’Influence de la Température) [bid., Series 4, 
July 1937, pp. 1276-1285. Original research, employing 3 different 
grades of Pd (analyses given). Two Au-containing samples of 
Pd of commercial purity heated to 500°-673° C. showed no 
symptoms of poisoning. A foil of pure Pd of 0.253 mm. thick- 
ness exposed to about 512° C. for 2 days in H maintained its 
normal diffusion power after the H was removed from the dif- 
fusion chamber, but the rate of flow dropped to about 1% 3 
days ~thereafter. It is not necessary to use high purity Pd to 
obtain a system of large diffusion power. The foiiowing equation 
was experimentally established: D = 7.76 X 10°°"* wherein 
D = normal specific rate of flow, t = temperature in ° C. 

EF (ila) 


Hard Nickel Alloys.. J. Comm. Shipbldg. & Eng. Ed., Jan. 
27, 1938, p. 2. Descriptive. The composition and properties 
including strength at elevated temperatures, relative coefficients 
of expansion, hardness, and resistance to abrasion of a series of 
Ni alloys suitable for valve seats and faces are discussed. These 
alloys have a base of Ni-Cu (20-70% Ni) to which appreciable 
amounts of various hardening elements, particularly Sn, and some- 
times Si, Fe, Cr, and other elements are added. JWD (11a) 
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Austenitic Stainless Alloys—Their Properties and Character- 
istics. VSEVOLOD N. KrivoBoK & RusH A. LINCOLN (Allegheny 
Steel Co.) Trans. Am. Soc. Metals, Sept. 1937, Vol. 25, No. 3, 
pp. 637-689. The work was conducted upon 18 different melts 
representing 2 C ranges, (.04-0.06% and 0.13-0.16%), referred to 
as low and high C respectively. 3 Ni and 3 Cr contents were 
used, covering the range 17.0-19.0% Cr in 1% increments, and 
the range of 7.0-9.0% Ni in like manner. 30 lb. ingots were 
reduced by hot and cold rolling to strip 0.038 in. thick. The 
effects of composition and cold working on the tensile properties 
were studied, and are summarized in several graphs. Tensile 
strength is shown to increase with cold work at about the same 
rate for the 3 Cr contents (low C) with the line for the 3 Ni 
contents parallel; the lowest Ni showed the highest strength. The 
lowest Ni shows the greatest ductility in the annealed condition. 
The ductility (elong.) approaches the same value for all Ni contents 
as. the cold work increases. Increased Cr increases the tensile 
slightly with 7% Ni, produces some lowering with 8% Ni, and 
greater lowering with 9% Ni. Increased Cr increases the ductility 
of annealed 7% and 8% Ni alloys. In the higher C range, duc- 
tility is about the same for all compositions. With increasing Cr, 
the lines for 3 Ni contents come closer together, and the 17% 
Cr-7% Ni shows the highest strength in this C content (0.15%). 
A proof stress, defined as that stress which results in 0.0002 in. 
permanent set in 2 in. length, was used to define the elastic 
properties of the alloys. Results for the several alloys are 
tabulated. WLC (11b) 


Slip, Twinning and Cleavage in Iron and Silicon Ferrite. 
C. S. Barrett, G. ANSEL & R. F. Ment (Carnegie Inst. of Tech.) 
Trans. Amer. Soc. Metals, Vol. 25, Sept. 1937, pp. 702-736. 
Materials studied consisted of an Fe, produced by purification with 
wet H:2 for 14 days at 750° C., and 8 Fe-Si alloys of very low C, 
with Si between 1% and 5%. Torsion of thin rectangular single 
crystal specimen was found to produce the most satisfactory slip 
lines. Results show slip in pure Fe is on (1 1 0), (1 1 2) and 
(1 2 3) planes, and that it is unchanged from room temperature 
down to —195° C. Slip in Si-ferrite (up to 4.96% Si) from 
+-500° to —70° C. shows the same mechanism of slip, but with 
percentages of Si over 4% and lower temperatures, slip along 
(1 1 2) and (1 2 3) is inhibited and occurs only along (1 1 0) 
plane. Neumann bands are formed on (1 1 2) planes, and cleav- 
ages on (1 0 0) planes, under all conditions. Change in slip 
mechanism does not coincide over the whole range of composition 
with change in ductility and beginning of twinning, both being 
measured as a function of temperature and composition. Stress 
requirements for slip, twinning and cleavage are plotted vs. 
temperature and composition, and these schematic diagrams are 
offered as an explanation of brittleness and twinning tendencies in 
Fe-Si alloys. See also Metals and Alloys, Vol. 9, Feb. 1938, p. 
MA 104R/7. WLC (11b) 


Coercive Force in Single Crystals. K. J. Srxtus (Gen. Elec. 
Co.) Phys. Rev., Vol. 52, Aug. 15, 1937, pp. 347-352. Original 
research. The coercive force H. of 10 single crystal disks of Si-Fe 
was measured in different directions in their planes. In any 1 
disk, H. changes with the direction; it is mainly determined by 
the angle a; between the field and the [001] axis nearly normal 
to the disk, and has a minimum value when that angle is 90°. 
The angle a, between the field direction and another cubic axis, 
which lies nearly in the plane of the disk and close to the field 
direction, has a smaller effect of He. The relation H. == A/cos a; + 
B cos @; represents very closely the curves taken on well-annealed 
disks; A and B are constants with values close to 0.1 and 0.4, 
respectively. The effect on H. of varying the disk shape and of 
increasing the internal strains by carburization has been studied. 
H. values, calculated from the empirical relation, agree with data 
on single crystal wires and strips. WAT (11b) 


Lubrication of Locomotive Cylinders in the French Railroad 
System (Le Graissage des Cylindres de locomotives sur les 
Réseaux francais) M. CHATEL. Tech. Moderne, Vol. 29, Dec. 1, 
1937, pp. 777-783. Survey. Cylinders are made of cast Fe to 
Specifications FS 1 and FS 2 The chemical composition is not 
specified, but a typical analysis is: total C, 3-3.3%; graphitic C, 
2.45%; Si, 1.5-1.7%; Mn, 0.5-0.7; P, 0.25 and S, 0.10% max. 
The microstructure must consist of pearlite, with a few small 
islands of FesC, but no ferrite, excess graphite, phosphide eutectic, 
or MnS. The required mechanical properties are: transverse 
strength, 11,500-13,500 lbs. (specimens 10 x 8 x 40 mm. tested 
on a 30 mm. span); shear strength 35,000 lbs./in.* min. for FS 1, 
and 43,000 Ibs./in.* for FS 2 (specimens have a 5.64 mm. 
diameter); Brinell hardness 170-240 for FS 1, and 200-270 for 
FS 2; modulus of elasticity 17,800,000 Ibs./in.* min. JZB (11b) 
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Structural and Hardening Characteristics of Some Iron-cobalt- 
tungsten Alloys, WersLEY P. Sykes (Gen. Elec. Co.) Trans. 


Amer. Soc. Metals, Vol. 25, Dec. 1937, pp. 953-1012. Review 
plus original research. When Fe-W alloys are a or body centered, 
the addition of Co results in a y or face-centered phase above 
1740° F. This y solid solution is subject to the same type of 
grain refinement that occurs in steel. The W-rich phase (cor- 
responding to FesC in steels) is not precipitated until the 
quenched alloy is reheated, because of low diffusion. The de- 
composition of the Y solid solution at constant temperature shows 
the same characteristics as the analogous austenite decomposition 
in steel. In the case of 30% Co-20% W alloy isothermal decom- 
position at 1110° F. and above results in a lamellar or pearlite 
type of structure; below 930° F., the acicular structure is formed. 
At intermediate temperatures, the decomposition does not begin 
for many hrs., giving an S-shaped curve for the beginning of 
transformation on temperature-time co-ordinates; the same phe- 
nomenon was reported for steel by Davenport and Bain. Small 
amounts of Ni, Cr or V retard decomposition of Y solid solution. 
16 references. WLC (11b) 

The Effect of the Amount of Absorbed Hydrogen on the 
“Hydrogen Brittleness” of Carbon Steels (Die Wasserstoff- 
briichigkeit von Kohlenstoffstahlen in Abhangigkeit von der 
Aufgenommenen Wasserstoffmenge) P. BARDENHEUER & H. 
ProuM. Mitt. Kaiser-Wilhelm Inst. Eisenforsch., Dusseldorf, 
Vol. 19, No. 21, 1937, pp. 299-303. Original research. Four 
steels with 0.07, 0.35, 0.63 and 0.86% C, respectively, but other- 
wise of the same analysis, were charged with H electrolytically 
and by heating in a H atmosphere from 400 to 1100° C. The 
brittleness caused thereby was determined by the bending test. 
With passage of time, the changes induced by H absorption 
gtadually disappear, but the reversion does not go completely to 
the original state. Even after complete removal of H, some per- 
manent deterioration, in proportion to the amount of originally 
absorbed H, will be observed. For previous work, see also 
Metals and Alloys, Vol. 5, Nov. 1934, p. MA 536. Ha (11b) 

Influence of Tantalum on the Properties of Steel. N. 
GRECHKO & E. PERELMAN. Metallurg, Vol. 11, Dec. 1936, pp. 
64-72. In Russian. Original research. Two plain C steels and 
5 heats containing 0.7% Cr, 3% Ni and 0.15% V were made 
in a small induction furnace. Ta in sheet form was added to 
them 25 min. before casting. The amount introduced varied from 
0.04 to 1.5%, the contents being determined spectrographically. 
Specimens were studied dilatometrically, magnetometrically, metal- 
lographically, and by tensile testing. Ta raises critical points and 
reduces the spread between Ar and Ac points. It reduces the 
grain size and increases the critical cooling speed. The depth of 
hardness penetration and mechanical properties of plain C steels 
are improved by the addition of Ta. (11b) 

Magnetic Investigations on Precipitation-hardened Iron-nickel- 
tin Alloys (Magnetische Untersuchungen an ausscheidungsge- 
harteten Eisen-Nickel-Zinn-Legierungen) H. LeGcat. Metall wirt- 
schaft, Vol. 17, Mar. 11, 1938, pp. 277-278. Original research 
Residual induction and coercive force was measured on precipi- 
tation-hardened Fe-Ni-Sn alloys containing from 0 to 25% Ni and 
from 0 to 24% Sn. Maximum coercive force is found in an 
alloy containing 10% Sn and 28% Ni. Sn should not be used as 
the main alloying element in precipitation-hardened permanent 
magnets, but will add to the hardness of such alloys. GA (11b) 


Killed Steel, Rimming Steel (Acier calmé, Acier effervescent) 
LEON GUILLET. Rev. Mét., Vol. 34, Nov. 1937, pp. 597-614; 
Dec. 1937, pp. 657-665. Excellent survey. Grain size, physical 
properties, structure, forming qualities, and use of rimming steel, 
as well as the factors affecting blowholes and the gas given off 
during cooling, are taken up in these concluding articles. The 
advantages of rimming steel are: ease of rolling (due partly to low 
Si), good weldability, and excellent surface of soft, pure Fe; 
whereas the chief disadvantages are: inherent heterogeneity, sus- 
ceptibility to aging (probably caused by P), and low strength at 
elevated temperatures. JZB (11b) 


Allotropy. Research Progress. Metal Ind., London, Vol. 51, 
Sept. 24, 1937, p. 309. General. The ultimate basis of the hard- 
enability of steel is the existence of allotropic modifications, 
of Fe with differing solid solubility of C, but the fact that many 
of the other metals exist in 2 or more allotropic modifications, 
usually involving differences in solubility of alloying elements 
above and below the transformation temperature, has not yet 
received the attention it merits. A short discussion of the other 
metals is given. RWB (11b) 


Heat and Scale Resisting Cast Alloys of the Silal T: (Ueber 
hitze- und zunderbestandige Gusslegierungen auf Silal-Basis) E. 
Piwowarsky. Z. Metailkunde, Vol. 29, Aug. 1937, pp. 257-60. 
Critical review of the high temperature cast alloys used in Europe. 
The high-Ni austenitic alloys with Si have greater mechanical 
toughness than the ferritic alloys containing only Fe, Si and Al. 
In the ferritic range Ni additions have no advantage. It should 
be possible to improve the ferritic alloys still more by careful 
attention to the factors controlling structure. GD (11b) 
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Precise Magnetic Torque Measurements on Single Crystals 
of Iron. L. P. Tarasov & F. Bitter (Mass. Inst. of Tech.) 
Phys. Rev., Vol. 52, Aug. 1937, pp. 353-360. Original research. 
The equations for the torque curve of a single crystal disk of any 
orientation are derived, on the assumption that the magnetic 
anisotropy is adequately described by a single constant. A method 
is developed for predicting the orientation from a knowledge 
of the angles of zero torque alone, and both the experimental 
and theoretical limitations of this method are discussed. It is 
shown experimentally that the use of cylindrical disks introduces 
errors that may be avoided by using ellipsoids. WAT (11b) 


Static and Dynamic Hot-hardness of Steels (Statische und 


dynamische Warmharte von Stihlen) R. WAtzeL. Arch. 
Eisenbiittenw., Vol. 10, June 1937, pp. 577-580. Descriptive. 


The hot hardness of one Cr and of various C steels at tempera- 
tures up to 900° C. was determined by ball penetration under a 
slowly applied 3000 kg. load and under a pendulum blow. The 
relationships of the ball penetration under these different condi- 
tions and for various times of application of load are shown in 
curves, as well as the degree of work hardening upon deformation 
at different elevated temperatures. SE (11b) 


Properties of Meta!s for Use in Low-temperature Processes. 
W. L. NgeLson (Staff) Oi] Gas J., Vol. 36, Oct. 21, 1937, pp. 63- 
65. Review of data on low-temperature impact. Solid solution 
alloys, or alloy steels which contain an element soluble in Fe, are 
superior in shock resistance at low temperatures, e.g. stainless and 
Ni steels. C and the carbide producing elements, such as Cr, V, 
Mo, are generally unsatisfactory unless used in extremely small 
quantities. All alloys or alloy steels lose their toughness rapidly 
it some low temperature, known as the shock-limit temperature, 
except the solid solution alloys or steels. VVK (11b) 


Blistering of Porcelain Enamel on Cast Iron. E. E. Howe & 
M. E. Mason (Chicago Vitreous Enamel Products Co.) Foundry, 
Vol. 65, Nov. 1937, pp. 35, 95. States that Fe, in which com- 
ined C is so stable that no breakdown occurs on enameling, will 
not blister. On the other hand, Fe in which carbides dissociate 
juring enameling will blister. Gives metallographic data on Fe 
that blisters and another that does not. Results show that blister- 
ng irons have a thin skin, in which carbides are more stable than 
n the body of casting. H: may be the cause of blistering. 

VSP (11b) 

Gray Iron as an Engineering Material. GARNET P. PHILLIPS 
(Intern. Harvester Co.) Foundry, Vol. 65, Oct. 1937, pp. 40-41, 
8, 101. Practical review. Properties that led to the use of gray 
Fe by all branches of engineering are wear, heat and atmospheric 
resistance, vibration damping capacity, ease of casting, and excel- 
lent machinability. Includes a number of tables giving composi- 
‘tion of typical Fe for heat resisting service, composition and 


property range of cast Fe and properties after various heat 
treatments. VSP (11b) 
10 Cu +- 18 Cr + 72 Fe, etc. — Digby’s Cypritic Alloy, an 


Entirely New Species of the Genus Stainless Steel. T. W. Lip- 
PERT (Staff) Irom Age, Vol. 140, Oct. 14, 1937, pp. 54-63. De- 
tailed description of the metallography, physical and mechanical 
properties, production and machining costs of 10% Cu, 18% Cr 
steel developed by W. P. Digby. In 2 grades of cypritic steels 
considered, the C content varies from 0.05-0.09%, but Mn and Si 
are approximately 0.4%. Presents data on heterogeneous nature 
of the steel. Cypritic steels are ferritic. VSP (11b) 


Powder Patterns on Ferromagnetic Crystals. K. J. Sixtus 
(Gen. Elec. Co.) Phys. Rev., Vol. 51, May 15, 1937, pp. 870-877. 
Original research. The regular patterns that form on ferromag- 
netic single crystals from a suspension of magnetic Fe oxide were 
studied on large crystals of 3.5% Si-Fe. Three different types 
of patterns were observed at low, medium, and high fields, respec- 
tively. The 3 types of patterns are illustrated by photographs, 
diagrams, and charts. WAT (11b) 


Nickel-molybdenum Steels. W.F.CHuss. Metal Treatment, 
Vol. 3, Winter 1937, pp. 173-176. A compilation of mechanical 
test results for some typical Ni-Mo steels. Originally developed 
for tank armor, structural steels of this type with medium C, as 
well as carburizing steels with low C, are now meeting require- 
ments for high ratio of yield to tensile strength combined with 
ductility and good machining properties. JCC (11b) 

Foundry Work on High Chromium-iron Castings. JoHN 
SISSENER. Metal Progress, Vol. 32, Oct. 1937, pp. 521-530. 
Description of foundry methods applicable to heat and corrosion 
resistant alloys, with a tabulation of corrosion resistant proper- 
ties, structural diagram of Fe-Cr-C-Si alloys, and micrographs of 
some Ni and Ni-Cr alloys included from other sources. 

WLC (11b) 

Introduction of Naturally Alloyed Cast Irons into Machinery 

ction. S. Nekriti & Yu. LEIzERMAN. Liteinoe Delo. 
Vol. 8, No. 10, 1937, pp. 40-43. In Russian. Answers to a 
questionnaire give favorable support to the use of naturally alloyed 
cast irons containing 3.25% Cr, 0.90 Ni, 0.2-0.5 Ti and 1.1% 
Cr, 0.9 Ni, 0.1-0.25 V in foundry practice. (11b) 
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Some Effects of Small Additions of Vanadium to Eutectoid 
Steel. J. G. ZIMMERMAN, R. H. ABorRN & E. C. Bain (U. S. 
Steel Corp.) Trans. Amer. Soc. Metals, Vol 25, Sept. 1937, pp. 
755-787. Original research. Four steels of eutectoid C (0.87- 
0.90%) were studied. V contents of 2 steels were 0.20% and 
0.27%. A carbon and a C-V steel were from production heats, 
and 1 of each composition from experimental melts. Rate of 
transformation and hardenability characteristics were observed, to 
obtain evidence of the effect of small amounts of V in these steels. 
V is strongly carbide forming, but the excess above that com- 
bined with C dissolves in ferrite. The carbides are relatively 
soluble, and dissolve only slowly with increasing temperature and 
time at temperature. Their effects, therefore, depend upon tempera- 
ture and time. When the V-rich carbides are substantially undissolved 
they inhibit austenite grain growth and act as nuclei for rapid 
transformation on cooling resulting in shallow hardening and rela- 
tive toughness. When appreciable amounts of the V-carbides are 
dissolved, the V in solution retards transformation, and thus pro- 
motes deeper hardening, although the steel remains fine-grained. 
When substantially all of the carbides are dissolved, the steel is 
coarse-g ained and deephardening. V steel softens less rapidly 
during tempering than plain C steel, due to precipitation of 
V-rich carbides in a fine dispersed condition, from which they 
coalesce slowly. 5 references. WLC (11b) 


Quality of Seamless Tubes Produced from Steel High in 
Arsenic. G. LyupoGovsku. Stal, Vol. 6, Aug. 1936, pp. 64-70; 
Oct. 1936, pp. 57-68; Dec. 1936, pp. 51-57; Vol. 7, Mar. 1937, 
pp. 49-53. In Russian. Practical. The mechanical properties of 
seamless tubing manufactured from basic converter steel contain- 
ing 0.15% As were investigated. With the exception of impact 
resistance, for which inconsistent results were obtained, the 
mechanical properties were satisfactory. The tubing can be satis- 
factorily welded. HWR (11b) 


Tin as a Chemical Raw Material. Bruce W. GonsER (Bat- 
telle Memorial Inst.) Chem. Industries, Vol. 41, Oct. 1937, pp. 
343-346; Nov. 1937, pp. 459-464. A discussion of the chief uses 
of Sn, with comprehensive statistical data of production, con- 
sumption, exports, imports and prices for both primary and sec- 
ondary Sn. RAW (11b) 
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12-EFFECT OF TEMPERATURE 


The abstracts in this section are prepared in co-operation with the Joint High Temperature 


Committee of the A.S.M.E. and the A.S.T.M. 


The purpose of this cooperation is to make 


readily available complete references to the literature of this subject. The Committee does 
not necessarily subscribe to the statements of either the author or the abstractor. 





Properties of the Platinum Metals, I]—Tensile Strengths of 
Platinum, Palladium and Several of Their Commercial Alloys 
at Elevated Temperatures, with a Few Notes on High-tempera- 
ture Corrosion Resistance of Platinum. E. M. WIsE & J. T. 
EasH (Int. Nickel Co.) Metals Tech., Vol. 5, Feb. 1938, T. P. 
899, 11 pp. Original research. Results of tensile tests carried 
out at room temperature and at temperatures up to 1100° C. on 
previously well-annealed samples of Pt, Pd and several of their 
important alloys are given. The tensile strengths of Pt and Pd- 
base alloys (with the exception of the 10% Rh-Pt alloy) at 
1100° C. are from 16.6-18.8% of the strengths of the same alloys 
at room temperature. The strength of the 10% Rh-Pt alloy at 
1100° C. is 22.3% of its strength at room temperature. The 
tensile strengths of Pd and its alloys at 1100° C. are from 10- 
11.2% of the room-temperature values. The elongations of Pt and 
its alloys tend to increase at temperatures above 600° C., while 
the 2 samples of Pd showed a maximum at 600° C. The effect 
of alternately oxidizing and reducing atmospheres on certain 
alloys is discussed, and data on the notable resistance of Pt to SO. 
and HS at high temperatures are given. For Part I, see also 
Metals and Alloys, Vol. 6, Mar. 1935, p. MA 119R/6. 

JLG (12) 

The Rupture Strength of Steels at Elevated Temperatures. 
A. E. Wuirte, C. L. CLrarK (Univ. of Mich.) & R. L. WiLtson 
(The Timken Roller Bearing Co.) Am. Soc. Metals, Preprint No. 
9, 1937, pp. 1-20. Original research. Describes the rupture 
strength of 8 steels at 1000° to 1500° F., with testing time a few 


H. C. CROSS, SECTION EDITOR 


minutes to several thousand hrs. The steels were: SAE 1015, 
O.H. and electric furnace; 1.24% Cr, 0.54% Mo, 0.72% Si, 5.09% 
Cr, 0.55% Mo; 4.83% Cr, 1.55% Si, 0.51% Mo; 4.98% Cr, 
0.50% Mo, 0.51% Ti; 5.54% Cr, 2.24% Si, 2.77% Mo; and 
17.75% Cr, 9.25% Ni. The first 6 steels were annealed at 
1550° F. and grain size was reported; the 5% Cr, 2% Si, 3% Mo 
steel was normalized at 1800° F., and the 18-8 water quenched 
from 2000° F. The relation between stress and time for frac- 
ture is found to be a straight line on logarithmic coordinate paper. 
This line appears to be capable of considerable extrapolation. A 
change in slope may occur due to oxidation. Rupture strength 
curves for times from 2000 to 3000 hr. may be safely extrapolated 
to give long time design stresses. The rupture strength in some 
cases is identical with creep strength for 1% per 100,000 hr., 
but the test is simpler and less expensive. Intergranular oxida- 
tion decreases both long time rupture strength and ductility, and 
therefore resistance to general and intergranular oxidation is to be 
desired. Short time rupture tests (200-300 hr.) serve as a rapid 
means of classification of steel in order of merit, or for acceptance 
tests of standard compositions of material. WLC (12) 
Selection of Steels for High-temperature Service in Petroleum 
Refining. MARTIN FLEISCHMANN (Timken Roller Bearing Co.) 
Refiner Natural Gasoline Mfr., Vol. 16, Dec. 1937, pp. 573-579. 
Excellent review of the strength of steels at high temperature; 
effect of other elements on their high-temperature strength, corrosion 

and oxidation resistance; and their commercial applications. 
VVK (12) 
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Are your customers satisfied with the liner service your pumps are giving? Why not 
investigate Duraloy Centrifugal Castings for pump liners? 
or finished machined. 
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by the ton. 
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13-GORROSION AND WEAR 





How Improved Equipment Can Help the Modern Distillery. 
L. P. Weiner (Hiram Walker & Sons) Chem. & Met. Eng., Vol. 
44, Dec. 1937, pp. 710-714. Practical. The corrosive conditions 
are outlined, and the class of metals used to combat these condi- 
tions are discussed. For cookers, C steel is the metal most com- 
monly used, followed by Cu-bearing steel, Ni steel, stainless steel. 
Stainless clad steel is being tried for mash tubes. Cast Fe jet 
condensers are satisfactory in pressure cookers. In the mashing 
machine, Cu, Bronze, Al, Inconel, stainless steel are all satis- 
factory. For the converting vessels, Cu-bearing (.25%) steel 
is used for long life. For the double pipe mash coolers, the inner 
pipe is made of hard drawn Cu and the outer of Fe and steel 
tubing. All parts of mash pumps coming in contact with mash 
should be made of bronze, Cu, or stainless steel. For fermenters, 
Cu-bearing steel, with welded butt joints ground smooth, is used. 
The attemperating coils usually made of Cu set up electro-chemical 
corrosion, but the rust adheres very well to the Cu-bearing steel 
and retards the corrosion rate. The scrubbers on the closed type 
fermenters are made of Cu. Stainless steel or Cu is used for 
machines for developing pure cultured yeast. Beer wells are made 
of 0.5% Cu steel. Practically all whiskey stills are made of Cu. 
De-aeration to reduce free O of the water entering the system 
to a maximum of 1 cc./l. is practiced, to retard corrosion. After 
heating this water, the balance of the free O should be removed, 
if possible, by further de-aeration. Preventing Corrosion in a 
Distillery. Jbid., Vol. 45, Jan. 1938, pp. 32-33. The corrosion 
problems encountered in the drier plant of the distillery are enum- 
erated. The metals used for the different parts of the various 
apparatus are mentioned. Corrosion conditions are outlined. 

PRK (13) 

Sodium Silicates in Water to Prevent Corrosion. WILLIAM 
STERICKER (Philadelphia Quartz Co.) Ind. Eng. Chem., Ind. Ed., 
Vol. 30, Mar. 1938, pp. 348-351. Review. Treatment of munici- 
pal waters by the silicate method has been practiced for a num- 
ber of years, but only in partial or small installations. Adapta- 
tion to complete municipal water supplies has been retarded by 
lack of knowledge of its physiological action, occasionally higher 
cost, absence of prior operating experience, and need for satis- 
factory proportioning devices. None of these objections (except 
the last) is now valid, according to experience now accumulated. 
The amount of silicate required (min. 8 p.p.m.) is independent 
of the hardness or CO: content of the water; this is an advantage 
not available in other treatment processes, which require careful 
analytical control. Zeolites are not recommended, for they are 
often found to result in an excessively corrosive water. Except 
on acid waters, Na:O:3.25 SiO: is recommended; if the pH is 
less than 6, a more alkaline silicate (e.g. NaxO:2SiO.) is pre- 
ferred. Action of the silicate is to form a film on the pipe sur- 
face, apparently by reaction with the ferrous hydroxide formed as 
the first step in corrosion. Successful results obtained in 2 munici- 
palities are reported. Silicate additions are useful also for reduc- 
ing corrosion in industrial plants. FPP (13) 

Observations on Cylinder Bore Wear. Max M. ROENSCH. 
S.A.E. Journal, Vol. 40, Mar, 1937, pp. 89-96. Review. Types 
of wear fall into 3 classes: abrasion, by foreign particles in oil 
film; erosion, by piston or rings on walls; corrosion, by oxidation 
or chemical attack by products of combustion. Abrasion is caused 
by dust from air (greatest single factor), core sand, cast Fe chips 
and filings, dirt, etc. There is very little difference in wear due 
to hardness of Fe, unless it is very hard; for example, there is no 
difference in wear between irons of 180 and 220 Brinell. How- 
ever, an Fe of 500 Brinell is better than one of 200. Erosion 
is caused by metal to metal contact. Better block material, with a 
50% improvement in cylinder bore life resulting from the addition 
of Cu to the Fe, is being investigated. Ni, Cr and Mo are also 
valuable. Design, however, is the principal factor. Corrosion is 
greatest with relatively cold cylinders. Pressure oiling is beneficial. 

REB (13) 

Corrosion-resistant Brass Alloy (Korrosionsfeste Messinglegier- 
ung) Giessereipraxis, Vol. 59, Jan. 30, 1938, pp. 53-54. A 
patented alloy containing 76% Cu, 22% Zn, 2% Al, and, at the 
most, 0.5% Cr possesses excellent corrosion stability, and is 
particularly suitable for condenser parts, tubes and bottoms of 
heat exchangers, economizers, preheaters and similar apparatus. 


GN (13) 
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Wearing Properties of Some Metals in Clay Plant Operation, 
Part I. Pug Mill Knives, Muller Tires, Runner Plates, Screen 
Plates. A. H. DierKer & J. O. EverHaArT. Eng. Expt. Bull, 
No. 97, Ohio State Univ., Nov. 1937. Various alloys were tried 
as pug mill knives in the wet blending of clays in making fire 
brick. Rusting of the knives when the mill is idle is a factor in 
the loss of metal. In the study, the knives were left in service till 
the loss exceeded 20% of the original weight. Percentage weight 
loss per 100,000 bricks made in the last period before removal is 
listed. Shortest life was 0.64 million bricks, with 3.75% loss 
per 100,000 bricks for a malleable Fe of 2.25% C, 1.00% Si, 
0.45% Mn, 200 Brinell. The same low life and nearly as high a 
final-stage loss was shown for a steel of 0.57% C, 0.29% Si, 
0.78% Mn, 0.81% Cr, 0.43% Mo, 2.34% Ni, air hardened and 
drawn to 444 Brinell. Si or Si-Mn spring steels at 444 Brinell 
also gave poor performance. Austenitic Mn steel lasted about 
1Y%4 million with 114% final-stage loss. The alloys lasting over 
3 million bricks were: 


Per cent 
loss 

Per Cent in last 

c—- . “ — Million 100,000 
Cc Si Mn Cr Mo Ni Brinell Brick brick 
3.40 0.95 0.70 1.50 eka 4.62 700 3.00 0.41 
0.64 0.87 1.38 1.74 0.44 1.02 601 ® 3.00 0.88 
3.80 0.90 0.22 0.40 0.28 aa 490 3.82 0.76 
2.00 1.25 0.50 2.95 4.95 b 3.82 ¢ 0.24 
3.89 1.40 1.38 1.15 a 601 3.84 0.67 
2.96 1.41 0.50 1.36 461 3.84 0.73 
2.53 0.66 0.74 28.14 eon ate 460 3.84 0.38 
3.89 0.99 1.09 ‘as 1.00 eg 321 4.50 0.61 
3.10 0.76 1.58 ie 1.03 er 477 4.50 0.66 
3.01 0.86 1.60 1.25 1.03 ee 477 4.50 0.78 
3.51 0.78 1.04 ; 1.05 415 4.50 0.73 
3.13 0.83 1.63 1.06 1.05 ons 4.50 0.47 
3.32 0.89 1.64 <a 0.98 477 4.50 0.56 





® Water quenched from 1600° F. 
>’ Too hard to measure, 
¢ This lost only 9% when the test was stopped, i.e., life test unfinished. 


An alloy of 1.50% C, 14.00% Cr, 3.50% Co, 555 Brinell, was 
used for 2.82 million bricks, lost 0.43% in the last 100,000 bricks 
and showed a total loss of only 12%, i.e., the life test was unfin- 
ished. Micrographs of the structures are shown. Fragmentary 
data on mechanical properties are listed. Sections of muller tires 
were made of 4 materials and the loss determined after dry grind- 
ing 28,000 tons. The best of the 4 tried was an alloy similar 
to that at the head of the table given above. For the runner 
plates under the muller, 8 alloys were tried. The 28% Cr alloy 
of the table at 460 Brinell and an alloy of 3.51% C, 1.08% Si, 
2.93% Mn, 1.88% Mo at 444 Brinell, head the list. Too few 
alloys were tested for a good comparison. Test on die liners are 
in progress. The better alloys of the table above are expected to 
show up well in these other types of service. The presence of 
massive carbides seems conducive to good wear resistance in such 
service. [The report is hard reading, since most of the results are 
given only in tabular form, without adequate discussion —H.W.G. } 

HWG (13) 


The Resistance of Alloys for Heating Elements to Various 
Gases at High Temperatures (Das Verhalten von Heizleiter- 
Legierungen in verschiedenen Gasen bei hohen Temperaturen) 
W. HESSENBRUCH, E. Horst & K. SCHICHTEL. Arch. Eisen- 
hittenw., Vol. 11, Nov. 1937, pp. 225-229. Tests were made to 
determine what alloys would make the best heating element (wire 
spirals, etc.) in electric furnaces operating under various com- 
mercial atmospheres. Ni-Cr, Ni-Cr-Fe, and Cr-Al-Fe alloys were 
tested, the former at 1050° C. and the latter at 1200° C. Only 
pure H2 produced no deterioration. C-containing gases, particu- 
larly under reducing conditions as in water gas, caused marked 
carburization; this increasing with the Fe content of the heating 
elements. Nz causes the formation of nitrides in the Cr-Ni and 
Cr-Al-Fe alloys. In the latter alloys this tended to lower mate- 
rially the Al and Cr content of the matrix, and hence to lower 
the life. The Ni containing alloys were readily attacked by S 
and S compounds in the furnace atmosphere. In general, moisture 
in the atmosphere tended to increase the rate of attack. In the 
austenitic alloys, attack progressed mainly along the grain boun- 
daries; in the ferritic alloys, more evenly along the whole surface. 

SE (13) 
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The Corrosion of Magnesium Alloys. III Magnesium Alloys 
Containing Manganese or Silicon. HikoZo ENDo & SUSUMU 


Morioka. Science Repts. Tohoku Imp. Univ., Vol. 26, Sept. 
1937, pp. 167-181. In English. Original research. The follow- 
ing alloys were studied for corrodibility in 0.1 N Na chloride: 
Mg-Mn, Mg-Zn-Mn, Mg-Sn-Mn, Mg-Al-Mn, Mg-Zn-Al-Mn, Mg- 
Si, Mg-Zn-Si, Mg-Sn-Si, and Mg-Al-Si. Mn usually improves the 
corrosion resistance of Mg alloys up to about 2% Mn, However, 
in certain cases, more than about 1% has a slightly deleterious 
effect. Annealing ternary alloys containing Mn is harmful, but is 
beneficial in the binary Mg-Mn alloys, especially those with less 
than 2% Mn. In the Mg-Si alloys, Si improves the corrosion 
resistance up to 0.2% Si, but an excess of Si reduces the corrosion 
rate only slightly. In general, Si improved the corrosion re- 
sistance of the alloys studied, but there was always an optimum 
amount that could not be exceeded without lowering the corrosion 
resistance. The following alloys were found to be of high cor- 
rosion resistance: Mg-Mn: Mn > 2% (as-cast), Mn > 0.6% 
(annealed at 470° C.); Mg-Zn-Mn: Zn 2-6%, Mn 0.6-2%; Mg- 
Sn-Mn: Sn 2-8%, Mn 0.5-2%; Mg-Zn-Si: Zn 2-6%, Si .05-.8%; 
Mg-Zn-Al-Mn: Zn 4%, Al 6%, Mn > 1%. AUS (13) 

Studies upon the Corrosion of Tin. I—Potential Measure- 
ments on High-purity Tin in Carbonate Solutions. GERHARD 
Derce (Carnegie Inst. Tech.) Metals Tech., Vol. 5, Feb. 1938, 
T.P. 913, 6 pp. Original research. Potential-time curves were 
obtained for uniformly prepared surfaces of Chempur Sn in 
NaHCO, and Na:CO; solutions. The tendency of the material to 
corrode, as measured by potential values, increased with increasing 
alkalinity. Oxide films produced by annealing in air prevented 
specimens from becoming electrochemically active. The behavior 
of the material is not influenced by Cl ion when present in 


0.001 M concentrations or less. JLG (13) 
Study of Wear of Gray Cast Iron. E. BENIAMINSON. Lit- 
einoe Delo, Vol. 8, No. 9, 1937, pp. 9-15. In Russian. A series 


of 63 cast irons made in electric furnaces and in a cupola 
was investigated in a Zaitsev wear testing machine. The pres- 
ence of P in Fe increases its coefficient of friction, and decreases 
wear. 
wear increases with growing Si content, and above which it 
decreases with increasing Si. In ferritic-pearlitic irons, increas- 
ing Si lowers wearing properties by creating larger amounts of 
free ferrite. There is no relation between hardness and wear 
resistant properties of Fe. (13) 
Destruction of Metallic Materials by Cavitation Erosion (Die 
Zerstérung Metallischer Baustoffe Durch Wasserschlag) M. v. 
SCHWARZ & W. MANTEL. Korrosion u. Metallschutz, Vol. 13, 
Oct./Nov. 1937, pp. 375-379. Investigation of the erosion resist- 
ance of various metals and alloys showed that, in general, resistance 
to cavitation increases with wear resistance. The type of structure 
plays an important part; a fine-grained structure is better than a 
coarse-grained. A series of curves for Cu alloys, austenitic and 
martensitic steels, and hard materials shows the behavier under 
the drop test. Brasses, because of their greater strexgth ard better 
elongation, are in general superior to bronzes. Al tronzes and 
brass with high Ni content, and precipitation-hardened Cu alloys 
are particularly good materials for resisting cavitation attack. 
Ha (13) 
Practical Methods Used to Prevent Corrosion from Mid- 
continent Oil. Ropert E. Pucketr (Barnsdall Refining Corp.) 
Oil Gas J., Vol. 36, Sept. 23, 1937, pp. 44-48. The use of am- 
monia gas was found to be of great assistance in the control of 
S and acid corrosion in crude stills and low-velocity cracking stills. 
Corrosive salts in crude oil may be removed conveniently by water 
scrubbing, followed by electrical dehydration. A controlled lime 
dosage has given excellent protection from corrosion in high-pres- 


sure cracking equipment. Analytical procedures used in the 
laboratory are given. VVK (13) 
Metallurgy of Petroleum Refining Equipment. E. S. Dixon 


(Texas Co.) Refiner Natural Gasoline Mfr., Vol. 16, Oct. 1937, 
pp. 448-465. Extensive review of the metallurgical requirements 
of refinery equipment subject to corrosion, such as pressure and 
pipe stills, treating equipment, tanks, transfer lines and equipment 
subjected to atmospheric corrosion for operating and maintenance 
executives. Considerable new data from the files of The Texas 
Co. are included. VVK (13) 

Portable Laborat in Use in Pipe Line Corrosion Study. 
L. E. BrepperG (Staff) O7/ Gas J., Vol. 36, Oct. 14, 1937, p. 66. 
The portable corrosion testing laboratory of the Magnolia Pipe 
Line Co. is described. It consists of a trailer equipped for soil 
corrosion surveys, Shepard rod determinations, soil analysis and 
pipe tests. 5 to 10 men are used, being transported in the truck 
drawing the trailer. Surveys of “hot spots” can be made at the 
rate of 24 miles/day. VVK (13) 

Construction Steels (Les Aciers de Construction) ITV. L 
Persoz. Métaux et Corrosion, Vol. 12, No. 144, Aug. 1937, pp. 
150-156. Review of the influence of the elements Cr and Ni on 
the properties of steels. For Part III, see also Metals and Alloys, 
Vol. 8, Aug. 1937, p. MA 506R/10. GT (13) 
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The Passivity of Iron and Steel in Nitric Acid Solution. XX. 
YorcH! YAMAMOTO. Ball. Inst. Chem. Phys. Research, Tokyo, 
Vol. 16, Sept. 1937, pp. 811-836. In Japanese. Secs. Papers Inst. 
Phys. Chem. Research, Tokyo, Vol. 32, Sept. 1937, Abstracts sup- 
plement, p. 48. In English. Original research. (See also 
Metals and Alloys, Vol. 9, Feb. 1938, p. MA 117L/4). The 
potential of the Fe anode in the active state is decreased: by accel- 
eration of the ionization of the Fe anode at the passage of the 
current. This acceleration tends to check the appearance of the 
passivity phenomenon. The latter is due to the oxidation of the 
surface of the Fe anode by the O generated during the electrolysis 
of the HNO; solution. XXI. YorcHt YAMAMOTO. Bull. Inst. 
Phys. Chem. Research, Tokyo, Vol. 16, Oct. 1937, pp. 1130-1148. 
In Japanese. Sci. Papers Inst. Phys. Chem. Research, Tokyo, Vol. 
33, Oct. 1937, Abstracts supplement, p. 57. In English. The 
influence of the agitation of the solution on the appearance of the 
passivity of the Fe anode during the electrolysis of HNO, solu- 
tions (concentrations 6-49%) was studied. The passivity phe- 
nomenon is more or less suppressed by agitation due to the re- 
moval of the corrosion product from the Fe surface, passivity being 
promoted by corrosion product on the surface of the Fe. XXII. 
YorcH! YAMAMOTO. Bull. Inst. Phys. Chem. Research, Tokyo, 
Vol. 16, Jan. 1938, pp. 87-125. Im Japanese. Sci Papers Inst. 
Phys. Chem. Research, Tokyo, Vol. 34, Jan. 1938, Abstracts sup- 
plement, pp. 2-3. Im English. The influence of the C content 
on the appearance of the passivity of steel in HNO; solutions was 
studied. C was found to promote passivity. For example, 1.0% 
C steel became passive in 40% HNOs, but no passivity of 0.1% 
C steel occurred in 50% HNO;. Gray cast Fe became more 
readily passive than C steel in a 27% HNO, solution. The pres- 
ence of graphite is responsible for this effect. The graphite 
residue on the gray cast Fe retains corrosion products such as 
Fe(NO;):2, to form nascent O, which completely oxidizes the Fe 
surface. High-C steel and gray cast Fe in the passive state did 
not become completely active at temperatures higher than 90° C., 
but the low-C steel (0-0.45% C) becomes completely active at 
70-80° C. The rate of attack on passive gray cast Fe is 0.2- 
0.4 g./em.* per 100 days in 40-80% HNO, solution. It is as- 
sumed that the Fe goes into solution’ as a trivalent ion. EF (13) 

The Effect of Cold Work on the Corrodibility of Cast Cor- 
rosion Resistant Steel in Salt Spray and Nitric Acid. JOSEPH 
A. Duma, J]. Am. Soc. Naval Engrs., Vol. 49, Nov. 1937, pp. 566- 
575. Research. A series of 10% Ni, 20% Cr cast steels, con- 
taining .03-.14% C and .17-.46% Ti, were tested in salt spray 
and boiling HNO;. Specimens were made from material water 
quenched from 2000° F. The cold work given the specimens be- 
fore testing was (1) sand blasting to increase surface hardness up 
to 10 Rockwell B, (2) peening with hand hammer up to 17 Rock- 
well B, (3) cloudburst hardening (shower of steel balls), (4) 
elongating in tensile machine. Specimens were cleaned with 
petroleum ether and alcohol, and then dried. Some of the salt 
spray samples were passivated in 50% conc. HNO, before test. 
The data given in tables (and photographs of salt spray samples) 
indicate that sandblasting of the surface progressively decreases 
resistance to corrosion, both in salt spray and HNO;. In salt 
spray, peened samples lost considerable weight, but resisted HNO, 
better than control samples without cold work. Samples stretched 
in tensile machine lost the least weight in salt spray, and showed 
higher resistance than controls in HNO;. The results indicate that 
cast steels of the composition and production method used do not 
suffer a loss of corrosion resistance in the 2 types of test. How- 
ever, in the light of past experience with these test methods, the 
conclusion should not be considered as applying to service be- 
havior in total, intermittent and differential aeration immersion in 
salt solutions, etc. The unique method of producing the steels 
for Navy use is as follows: Melt-down in basic lined electric arc 
furnace of a charge consisting of 1000 Ibs. stainless scrap, 500 Ibs. 
foundry returns, small amount of Ni and Fe oxides with 10-15 
Ibs. lime. 10-12 Ibs. AlsO; is added on melting down, this slag 
remaining 5-10 min., and then replaced with low-Si lime. The 
latter slag is sprinkled with 1:10 Al-shot lime mixture. Ferro- 
chrome and ferrosilicon are added and finally, the mixture of 2 
parts rutile (TiO:) to 1 part Al shot is added to obtain exo- 
thermic reaction for addition of Ti to the steel. WB (13) 


So'l-corrosion Studies, 1934, Field Tests of Norbituminous 
Coatings for Underground Use. Kirk H. LOGAN & Scorr P. 
Ewinc. J. Research Natl. Bur. Standards, Vol. 18, Mar. 1937, 
pp. 361-388. Original research. The Bureau has conducted a 
series of tests of metallic and other nonbituminous coatings to 
determine their suitability for the protection of structures exposed 
to corrosive soils. Tests of Calorized pipe in a few soils indicate 
that this type of coating affords only partial protection. Pb 
corrodes sufficiently in many soils to render thin Pb coating un- 
satisfactory. Of the metallic coatings tested, Zn was the best. 
However, Zn coatings gradually deteriorate in many soils. Sev- 
eral new coatings have been under observation for 2 years. For 
this period of exposure, the best of these were a vitreous enamel 
and 2 rather thick rubber compounds. WAT (13) 


METALS AND ALLOYS 























Acceleration of the Oxidation in Air of Ferrous Hydroxide 
by Plumbous Hydroxide i.e. Pb** Ion, and the Lattice Orienting 
and Stabilizing Effect thereof (Ueber die Beschleunigung der 
Luftoxydation des Eisen (I])—hydroxids durch Blei (II)— 
hydroxid bzw. Pb’ ionen, sowie den gitterrichtenden und gitter- 
stabilisierenden Einfluss derselben. Amorphe und Kristallizierte 
Oxyhydrate und Oxyde XXXVII.) A. Krause, Z. Ernst & T. 
GRZESKOWIAK. Z. anorg. allgem. Chem., Vol. 234, Sept. 22, 
1937, pp. 51-58. Original research. Basically precipitated 
Fe(OH): is not completely oxidized by aeration in solution, for 
black ferro-ferrite, which has the diffraction pattern of magnetite, 
appears. On the addition of minute amounts of Pb nitrate, this 
oxidation is accelerated. With increasing amounts of Pb, there 
will appear in turn: ferroferrite, along with a small amount of 
goethite, then pure a-FesO;.H:O (goethite), and finally sub- 
stances of amorphous nature. Under certain conditions y-FeQOH 
was detected by X-ray patterns and magnetic measurements. The 
increasing amount of Pb** brings about a finer crystal particle size. 
The stabilizing effect of Pb on y-FesO; and y-FeOQOH was dem- 
onstrated by heating the y-hydroxide for a long time at 400° C. 
without loss of the strong ferromagnetism of the y-Fe:O;. Pure 
y-FeOOH loses its magnetic properties quickly under the same 
conditions. The effect on Pb** is therefore to retard the trans- 
formation Y-FesO, —> a-Fe,O;. The amorphous substance men- 
tioned is very likely a Pb ferrite, and shows crystallinity and mag- 
netic properties only after drastic annealing. The action of the 
Pb in these cases is represented by a chain reaction in which the 
Pb ion acts as an oxygen carrier. HFK (13) 


Influence of Dispersion of Metallic Particles in Alloys on their 
Solubility in Acids. F. A. Borin. Tsvetnve Metal., No. 9, Sept. 
1937, pp. 94-99. Review plus original research. The rate of 
solution in acids decreases with decreasing size of components 
with some eutectic alloys, and increases with others. In order to 
larify this apparently contradictory behavior of alloys, the relation 
between the grain size obtained by cooling at various rates, and 
the solubility in acids of the following eutectic alloys, was investi- 
gated: Pb-Sb, Pb-Ag, Pb-Cd, Zn-Sn, and Cu-Ag. The results indi- 
cated that the alloys can be divided into 2 groups: In group 1, 
Pb-Sb and Pb-Ag, the solution rate increases with decrease in 
grain size. In these alloys, components of higher electrochemical 
potential are subject to greater dispersion. This results in the 
lowering of the potential of the alloy, in the increase of the num- 
ner of active electrolytic cells, and in lowering of the H over- 
voltage on the cathodes. The solution rate of the Pb-Cd alloy 
was found to be independent of the degree of dispersion of the 
omponents. Alloys of group 2, Zn-Sn and Cu-Ag, showed a 
decreased solubility with decreasing particle size; this is because 
in these alloys the less noble component is more finely dispersed; 
access of fresh acid is hindered by gaseous films in narrow chan- 
nels formed by the dissolution of the less noble component, and 
by redeposition of the more noble component. BND (13) 


Characteristics of Strong Phosphoric Acid. J. H. Lum, J. E. 
MALOWAN & C. B. DurGiIn (Monsanto Chemical Co.) Chem. & 
Met. Eng., Vol. 44, Dec. 1937, pp. 721-727. Original research. 
An acid containing 84% P:O; was selected for corrosion study. 
Tests were made at 60°, 120° and 180° C. under conditions of 
total immersion, with and without aeration. The analysis of the 
acid is given. 49 alloys were studied. A table gives the manu- 
facturers and the nominal composition of these alloys. The ap- 
pearance of the test piece is described. At 60° C., pure Ni, Pb, 
Pb alloys and the “acid grade’ (composition not given) steel 
were rapidly corroded. Most of the other metals showed excellent 
resistance. Plastics and rubber compositions suffered little change. 
In the range 120°-180° C., Hastelloy C, Illium G, R-55 (Ni base 
composition not given) and G-60, (Ni 62, Cr 24, Cu 514, Mo 4, 
W 2, Si 1, Fe 1, Mn .2, C .3) showed excellent resistance. In 
non-aerated acid, Everdur 1010 (Cu 96, Si 3, Mn 1) showed 
satisfactory resistance at temperatures as high as 180° C. No 
metal or alloy was resistant to tetraphosphoric acid at 240° C. 
17 references. PRK (13) 


A Study of the Oxide Films Formed on Heated Iron. 
limort. Sei. Papers Inst. Phys. Chem. Research, Tokyo, Vol. 34, 
Dec. 1937, pp. 60-67. In English. Appeared also in Nature, 
Vol. 140, Aug. 14, 1937, p. 278. Original research. It is known 
that the oxide scale on Fe at high temperatures is composed of 3 
layers, namely, a-ferric oxide, magnetic oxide and ferrous oxide. 
Recently the formation of a thin magnetic oxide, or Y-ferric oxide 
film at lower temperatures has been discovered. To study the 
mechanism of its formation, the author investigated, by means of 
electron diffraction, the oxide film formed on Fe at various tem- 
peratures and pressures. A diagram is given show:ng the favor- 
able conditions for the formation of the various oxides. In con- 
nection with the stability of superficial lower-state oxides, migra- 
tion of Fe atoms into the oxide layer is suggested. In etched Fe, 
only Y-Fe:O; is formed below 340° C. In polished Fe, a-Fe:O; 
is formed under the same conditions. An unknown new primary 
oxide is found to occur at lower temperatures. EF (13) 
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Corrosion in Cracking Units. FRANKLIN L. NEWCOMB 
(Standard Oil Development Co.) Refiner Natural Gasoline Mfr., 
Vol. 16, July 1937, pp. 331-334. Practical review. In cracking 
equipment most of the corrosion is caused by S compounds. In a 
cracking unit handling high S stocks, the corrosion will probably 
start at a point where the oil reaches a temperature somewhat in 
excess of 500° F. As the temperature increases, the rate of cor- 
rosion will increase. Generally, it does not become excessive until 
a temperature of 700° F. or over is reached. Thus, the feed side 
of oil exchangers and the preheater tubes of the furnaces suffer 
only nominal corrosion. The radiant and soaker tubes, transfer 
lines, reaction chamber, release line, separator, and in many cases, 
part of the bubble tower, will probably suffer severe corrosion. 
Where both a primary and secondary bubble tower are used, severe 
corrosion may carry well through the primary tower. While the 
oil is reducing in temperature, rather severe corrosion may be 
experienced close to 500° F., and nominal corrosion at 350° F. 
After the oil has been raised to a high temperature, it is more 
corrosive at lower temperatures than is the case during the heating 
period, probably due to change in character of the S compounds. 
Methods of reducing corrosion are: (1) use of corrosion-resistant 
material (low C, 18 Cr, 8 Ni steel; 4-6% Cr —.5% Mo or 1% 
W); (2) lining with a material that will prevent the oil from 
reaching the surface of the vessel; and (3) coating the surface of 
the metal with another corrosion-resistant metal (generally Al). 
Equipment should be carefully inspected at periodic intervals. 
Most serious corrosion may be expected at the liquid level, vapor 
or gas inlets, and points of highest velocity or turbulence. Methods 
for determining thickness of reaction chambers, etc., are described. 

VVK (13) 


Condenser Tube Corrosion. Some Trends of Recent Re- 
search. R. May (British Non-Ferrous Metals Res. Assoc.) Metal 
Ind., London, Vol. 51, Oct. 15, 1937, pp. 384-388. Review. The 
elimination of dezincification in brass tubes by the addition of 
arsenic and the overcoming of impingement attack with cupro- 
nickel and Al-brass tubes is described. Progress in condenser 
design has been considerable, and such alloys are now being used 
in condensers with water speed higher than anything contemplated 
when the materials were introduced. In some places pitting attack 
has replaced impingement attack; this has long been associated 
with water of certain types and there is reason to believe that 
pitting is of comparably little importance in marine condensers. 
When tubes are first put in use, a protective film is formed by the 
action of the water. The types of corrosion and the causes are 
numerous, but failures due to mechanical defects are rare. To 
prevent corrosion, the use of fresh clear water is recommended. 
It is not advisable to allow an idle condenser to stagnate. Bet- 
ter protective film forms in the presence of Fe. Cupronickel 
resists total pitting best; Al-brass resists the start of pitting better. 


4 references. RWB (13) 
The Corrosion of Magnesium Alloys. II, Magnesium Ter- 
nary Alloys. Hikozo ENpo & SusuMu MorIoKA. Science 


Repts. Tohoku Imp. Univ., Vol. 26, No. 1, June 1937, pp. 106- 
124. In English. Original research. The corrodibility of many 
ternary alloys of Mg in 0.1 N Na chloride was studied. The 
alloys were prepared by adding Bi, Ca or Sb to the following: 
Mg-Al, Mg-Pb, Mg-Cd, Mg-Bi, Mg-Ca, Mg-Sb, Mg-Sn. Ternary 
alloys with 2 of the following metals added to Mg were also in- 
vestigated: Zn, Sn, Cd, Al, Pb and Sb. The tests were carried 
out by total immersion in the corrosion medium; the loss in 


weight of each specimen was measured every fifth day. The alloys 
that exhibited greatest corrosion resistance were: 
Mg-Zn-Sn : Zn 1-3%, Sn 2-8% 
Mg-Zn-Cd : Zn 3-6%, Cd 1-6% (Zn+Cd<10%) 
Mg-Sn-Cd : Sn>3%, Cd 1-3% 
Mg-Sn-Pb : Sn>4%, Pb 1-6% 
Mg-Zn-Sb : Zn 1-6%, Sb 0.3-0.6% 
Meg-Sn-Sb : Sn 2-3%, Sb<0.8% 
AUS (13) 
Aluminum Alloy Steels for Sour Crude Refining. MARTIN 


FLEISCHMANN & S. D. WiLutAMs (Timken Roller Bearing Co.) 
Nat. Petroleum News, Vol. 29, July 28, 1937, pp. R51-55. 
Descriptive. A new series of Cr-Mo-Si-Al alloys for use in refin- 
ing highly corrosive sour crudes has been developed, consisting of 
0.15% max. C, 0.30% max. Mn, 0.45-0.65% Mo, 1-2% Si, 0.60- 
0.80% Al and Cr in the ranges 0.75-1.25, 1.75-2.25, 2.75-3.25 
and 4-6%. The use of the 1% and 2% Cr grades is suggested for 
intermediate temperatures; the 3% grade may economically and 
successfully replace the standard 4-6% Cr-Mo steel, and the 5% 
Cr grade has shown a scale resistance approaching that of 18-8 
steel. Al addition reduces air-hardening and has an effect similar 
to that of Ti in stabilizing steel structure. More than twice the 
corrosion resistance is shown in tubes compared with 4-6% Cr-Mo 
tubes in the same still after 10,000 hrs. Corrosion was mild 
throughout the tubes, no preferential corrosion being found in 
different parts. No grain growth was shown at 1340° F. average 
temperature for 1842 hrs.; considerable grain growth appeared at 
1490° F. average for same period. VVK (13) 
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Corrosion Resistant, Precipitation-hardening Aluminum Cast 
Alloys (Ueber korrosionsbestandige vergiitbare Aluminium-Guss- 
Legierungen) WALTER DULLENKOPF. Techn. Zentralbl. prakt. 
Metallbearbeit., Vol. 47, Nov. 1937, pp. 838-842. The develop- 
ment of the corrosion resistant Al-alloys of the Al-Mg type is 
historically reviewed. The setbacks suffered by Mach after the 
discovery of “Magnalium” indicate the importance of pure raw 
materials for the manufacture of these alloys. The effect of con- 
taminations and alloy additions on the corrosion resistance is fully 
described. Higher strength values are obtained by heat treatment 
of alloys with higher Mg contents. The foundry properties are 
improved by higher Si contents. If the Mg content is simul- 
taneously lowered, corrosion resistant cast alloys are obtained, 
which can be precipitation-hardened. These alloys (2.3% Mg, 
0.6% Si, 0.3% Mn, 0.2% Ti, 0.3% max. Fe, bal. Al) are fully 
described as to their heat treatment, structure, physical properties, 
advantages and utilization. Ti induces fine grain. Due to the 
resulting shorter diffusion distances, Mg,Si particles at the grain 
boundaries dissolve faster on heat treating. Mn raises strength 
and corrosion resistance, particularly in chloride solutions (sea- 
water). EF (13) 


Corrosion and Surface Condition (Etat de Surface et Cor- 
rosion) U. R. EvANns. Métaux et Corrosion, Vol. 12, No. 146, 
Oct. 1937, pp. 182-185. Original research. A preliminary note 
based principally on research work at Cambridge. The researches 
discussed were: Thickness of oxide film by measuring the quantity 
of electricity required to reduce the oxide (Miley) ; optical method 
of Troustad; natural diffusion of oxide according to Wagner's 
theories; Mears’ probability of corrosion; the work of Bannister, 
Bretton, Hoar and Borgmann on the importance of the electric 
current in the transformation of Fe into scale; study of Cr oxide 
film on 18:8 steel by Stowell; effect of inclusions vs. corrosion by 
Homer, Skapski, Herzog, Hoar and Havenhaud. Discussion of 
this note by A. Portevin, pp. 186-188. 17 references. GTM (13) 


Investigation of the Film on Aluminum (Beitrag zur Erfor- 
schung des Aluminiumfilms) A. QUARTAROLI & O. BELFIORI. 
Korrosion u. Metallschutz, Vol. 14, Jan. 1938, pp. 7-9. Describes 
experiments in which the reaction of HCl on pure Al was in- 
creased by the addition of traces of mercury chloride. It may be 
possible to use this method for rapid detection of injuries to, and 
absorption power of, films consciously developed on Al for cor- 
rosion resistant purposes. Ha (13) 
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The Influence of Metallic Additions on the Rate of Solution 
of Aluminum in Hydrochloric Acid (Der Einfluss metallischer 
Beimengungen auf die Lésungsgeschwindigkeit des Aluminiums 
in Salzsdure) M. STRAUMANIS. Korrosion u. Metallschutz., Vol. 
14, Jan. 1938, pp. 1-7. Original research. Pure Al dissolves 
slowly in 2 N HCl; about 16 cc. H2 are developed in a week from 
a plate 1.8 cm. in diam. at room temperature. It dissolves quickly 
in 5 and 10 N HCI, but slowly in more concentrated acid, prob- 
ably due to protective layers of salt formed on the surface. The 
solubility of purest Al in 2 N acid is accelerated considerably by 
Pt, Fe and Cu; less by Ni, Au and Hg. Cd and Si have no 
effect. The amounts of Fe and Cu ordinarily present (0.01%) 
do not noticeably increase the solubility of purest Al, but in 
larger amounts Fe is about 3 times as bad as Cu. If Cd and Si 
are alloyed with Al that already contains Cu, the rate of solution 
is repressed. 14 references. Ha (13) 


Changes in Structure and Properties of Heat Resisting Chro- 
mium-aluminum and Chromium-silicon Steels through Nitrogen 
Absorption (Gefiige- und Eigenschaftsinderungen von _hitz- 
bestandigen Chrom-Aluminium- und Chrom-Silizium-Stahlen 
durch Stickstoffaufnahme) G. BANDEL. Arch. Eisenhiittenw., 
Vol. 11, Sept. 1937, pp. 139-144. Original research. During 
heating to above 1000° C. in air or on annealing in Ne or 
N: containing gases, ‘““N» austenite’ was formed in the outer layer 
of otherwise ferritic Cr and Cr-Si (with about 30% Cr) steels. 
This did not affect the resistance to scaling. In Cr-Al steels the 
N: first combined with the Al and precipitated as Al nitride; 
later, as more Nz was absorbed, ‘“N: austenite’ also formed. In 
these steels the diffusion of Al to the surface was hindered by the 
formation of the Al nitride, and thus the scale resistance was 
lowered. SE (13) 


The Pitting of Stainless Steel and the Insolubility of Ferric 
Ion in Sea Water. W. A. WeEsLEY & C. H. LInDSLEY (Int. 
Nickel Co.) Metals and Alloys, Vol. 8, Dec. 1937, pp. 335-337. 
Experiments are reported on the solubility of Fe*** in sea water 
of varying pH. The demonstrated fact that this ion is insoluble 
when pH is greater than 3 makes untenable the theory that pitting 
of stainless steel in sea water is initiated by FeCl:, which might 
result from corrosion of the steel. Although FeCl, is soluble 
below pH 7, it is so quickly oxidized by dissolved air that it is 
eliminated from consideration as a cause of pitting. WLC (13) 


Action of Sulphuric Acid on Metals and Alloys (Einwirkung 
von Schwefelsdure auf Metalle und Legierungen) R. MULLER 
Korrosion u. Metallschutz, Vol. 14, Jan. 1938, pp. 28-34. Review 
The corrosive action of H:SO, as dependent on concentration 
content of dissolved O, temperature, agitation and formation of 
layers on the metal surface is surveyed and numerical data and 
charts given. Monel metal, Ni and corrosion-resistant Ni alloys 
should be employed if a metal with high corrosion resistance, goo 
mechanical strength and easy machinability is required. Ha (13) 


Stress-corrosion Experiments with Cast Magnalium Samples 
in Different Reagents (Spannungskorrosionsversuche mit Mag- 
naliumgussproben in verschiedenen Agenzien) R. STERNER 
RAINER. Korrosion u. Metallschutz, Vol. 14, Jan. 1938, pp. 13- 
17. Original research. Acids attacked the cast material more 
than the homogenized. Alkalies behave similarly, although th« 
difference in their action on the 2 types of material is not so great 
Intercystalline corrosion is not generally pronounced, but does be 
come preponderant in slow attack, as by seawater. Ha (13) 


Defects in Condenser Tubes (Schaiden in Kondensatorrohren) 
H. ZaBet. Korrosion u. Metallschutz, Vol. 13, Oct./Nov. 1937, 
pp. 392-394. The requirements for tubes of surface condensers of 
large steam turbines, with respect to mechanical properties and 
corrosion resistance, are discussed. Turbulence and acidity of the 
feed water, electrolytic corrosion and stray electric currents con- 
tribute most to deterioration. (Ha (13) 


Hardened Blade Edges as Protection from Erosion in Turbine 
Blades (Gehfartete Schaufelkanten als Erosionsschutz bei Tur- 
binenschaufeln) H. ZscHoKKE. Korrosion u. Metallschutz, Vol. 
13, Oct./Nov. 1937, pp. 386-392. Experiments and service oper- 
ations showed that, by hardening the blades at the upper part of 
the entering edge, the erosive attack could be reduced to 1/12 that 
on the unhardened material. The other part of the blade remains 
unhardened and tough. Ha (13) 


The Use of Mylius’ Oxidic Salt Test (Zur Ausfiihrung der 
oxydischen Kochsalzprobe nach Mylius) H. ROHRIG & K. GEIER. 
Korrosion u. Metallschutz, Vol. 14, Jan. 1938, pp. 17-18. For 
the rapid determination of the corrosion resistance of Al, the use 
of 3% H:O. + 1% NaCl rather than 2% H.O. + 1% NaCl, and 
previous cleaning in HNO, at 20° C. rather than at 30° C. are 
recommended. Ha (13) 


Aspects of Metallic Wear. Metal Treatment, Vol. 3, Winter 
1937, pp. 177-180, 185. Correlated abstract dealing with the 
effects of hardness, capacity for work-hardening, and chemical 
activity of a metal on its wear. Wear oxidation and the action 
of wear debris are discussed. 16 references. jcc (13) 
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High Rotational Speeds. J. W. BEAMs (Univ. Virginia) /. 
Applied Phys., Vol. 8, Dec. 1937, pp. 795-805. Extensive review 
of methods and apparatus used to obtain exceptional rotational 
speeds for various experimental purposes. While its main appli- 
cation is in the ultra-centrifuge, the high speed rotor is becoming 
an important research tool for many purposes; i.e. in timing inter- 
vals of 10 sec. and in studying the plastic behavior of metals 
under great centrifugal force. Many new refinements and the 
metals used in the construction of ultra-centrifuges are discussed. 
59 references. HFK (14) 

Metals in Radio. HERBERT CHASE. Electronics, Oct. 1937, pp. 
13-17 and 76. A review, well illustrated, indicating uses of die 


castings, strip, and stampings in the radio industry. DJM (14) 
i4a. Non-Ferrous 
G. L. CRAIG, SECTION EDITOR 


The Use of Light Metals in Motor Vehicles (Die Verwendung 
von Leichtmetall in Kraftfahrzeugbau) F. Fiepier. Metallwirt- 
haft, Vol. 17, Feb. 18, 1938, pp. 179-181. Descriptive. 
[he author cites examples of the use of light alloys in automo- 
viles, and discusses factors which have to be overcome in other 
pplications. The use of light metal crank cases with Fe cylinder 
locks is made difficult because of varying expansions, the differ- 
nce being about .04 in. at 100° C. Use of light metal as dif- 
erential housing will need a radical change in design to compen- 
ate for the low modulus of elasticity of Al and Mg, as compared 
» steel. Light metal die castings have a definite place as orna- 
ental parts, while extruded profiles can be used in chassis and 
ody construction. One large German manufacturer is using Mg 
lloys for oil pumps. Materials for Conduit Tubes in Motor 
Vehicles (Die Werkstoffe fiir die Rohrleitungen im Kraftfahr- 
eugbau) W. HENNINGER. I[bid., pp. 181-182. Discusses the 
ubstitution of Al tubing and Cu plated steel tubing for Cu tubing 
1 gasoline, oil and lubrication lines. Expanding Use of Zinc 
\lloys in the Automobile Industry (Erweiterte Anwendung von 
“ink-Legierungen in der Automobil-Industrie) F. N. Hutu. 
id., pp. 191-193. Descriptive. Besides plated Zn die castings, 
vrought Zn alloys are beginning to play an important rédle in 
;erman automobile manufacture. Extruded profile sections can 
ve formed and welded. GA (14a) 


Beryllium Copper Alloys. Louis L. Stotr & J. EARL SImoNDs. 
Modern Plastics, Vol. 15, Oct. 1937, pp. 130, 162, 164, 166. 
Descriptive. The use of Be-Cu for plastic molds is still in the 
introductory stage. It is stated to be useful for odd or unusual 
shapes, where tolerances are not too close nor service too pro- 
tracted, and where high heat conductivity and low specific heat 
are important. FPP (14a) 

Indium. Ind. Gas, Vol. 16, Dec. 1937, p. 23. Review. At 
present, it is produced as a by-product of Zn production in Arizona, 
and costs about $30 an oz. Jewelers are the largest users. A Ag 
article, plated alternately with Au and In, becomes sky-blue when 
exposed to heat; interdiffusion of layers of Ag, In and Pd gives 
a rose-pink alloy at 1500° F. An alloy of Ag with 42% In is 
immune to attack of alkali sulphides. An alloy of 82% Lipowitz 
metal (Bi, Pb, Sn and Cd) with 18% In has a m.p. of 116° F. 
and can advantageously be used in dentistry for casts. Ha (14a) 


Materials for Sleeve Joints of Pipes (Werkstoffe fiir Muffen- 
rohrverbindungen) E. LANDEL. Gas- 4. Wasserfach, Vol. 80. 
Aug. 14, 1937, pp. 572-574. Practical. In comparison with other 
jointing materials (jute, wood wool, paper, cellulose, hemp), Al 
foil has given perfectly satisfactory and dense joints in sleeves up 
to 300 mm. diam. Ha (14a) 


Wires for Radio Tubes. J. DELMONTE (Chicago Flexible 
Shaft Co.) Wire & Wire Prod., Vol. 13, Jan. 1938, pp. 9-14, 43- 
44. Describes the special processing methods applied for this 
kind of wire and materials used, the formula for determining the 
thermionic emission of the metal filament, and a list of mechanical 
properties of metals and oxides used. 24 references. Ha (14a) 

Ca and Its Applications (Le Calcium et ses Applications) /. 
Four Elec., Vol. 47, Feb. 1938, pp. 53-54. Ca is used to eliminate 
Bi from Pb, and in the preparation of refractory metals such as 
Th, U, etc., by reduction of their oxides. FHC (14a) 
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Light Metal Soldering Irons (Létkolben aus Leichtmetall) 
A. ROMUND. Aluminium, Vol. 19, Nov. 1937, pp. 743-744. 
The usual Cu can be replaced advantageously by Al, which is 
much more resistant to scaling. Al has a higher heat capacity, 
which compensates for its lower heat conductivity as com- 
pared to Cu. The edge of the iron has an insert of Cu to facili- 
tate the tinning. Ha (14a) 


Light Metal Bearings (Leichtmetall-Lager) Tech. Zentralbl. 
prakt. Metallbearbeit., Vol. 47, Oct. 1937, pp. 737-740. A criti- 
cal discussion of German experiments on the development of light 
metal bearings, including testing results and analyses. EF (14a) 


Aluminum Wire and Rod Products. J. F. CONEEN (Alumi- 
num Co. of Am.) Wire & Wire Prod., Vol. 13, Jan. 1938, pp. 
27-29. Machines and processes for making products from Al rods 


and wires are described. Ha (14a) 
i4b. Ferrous 

M. GENSAMER, SECTION EDITOR 

Heating Tubes in Petroleum Refineries (Les Tubes de 


Ret 
Survey of still tube 
Low C steel can be used 


Chauffage dans les Raffineries de Pétrole) J. DAUVERGNE. 
Mét., Vol. 34, Dec. 1937, pp. 676-690. 
materials used by French refineries. 
up to temperatures of 450°-495° C., but often has a short life 
due to corrosion. A slightly more expensive, low Cr-Cu (no 
analysis given) steel has increased corrosion resistance. 0.5% 
Mo steel is an intermediate grade that is suitable up to 500° C., 
but the improved properties are more than offset by the increase 
in price over C steel. Higher alloy steels are necessary for 
some of the tubes when higher temperatures and corrosion are 
encountered. A steel with 0.8% Mn, 0.5% Cr, 0.5% Mo and 
0.5% Al is used for temperatures up to 550° C. when the corrod- 
ing conditions are mot very severe; this grade has excellent 
mechanical properties, good oxidation resistance, and is not too 
costly. If the temperature is below 500° C. and the corroding 
conditions are severe, a steel with 4-6% Cr gives good results. 
Due to superior mechanical properties, better oxidation resistance, 
and absence of air-hardening, steel containing 4-6% Cr, 1% Al or 
Si, and 0.5% Mo is preferred to the 4-6% Cr, 0.5% Mo steel. 
For very high temperatures and extreme corrosion, 18-8 must be 


used. JZB (14b) 


Investigation of Strip Steel for Tension Springs (Untersuch- 
ungen iiber Zugfederbandstahl) H. PokELLEIN. Mitt Kaiser- 
Wilhelm Inst. Eisenforsch., Diisseldorf, Vol. 19, No. 18, 1937, pp. 
247-272. Exhaustive experimental investigation. Small springs 
in plane helical form, made of 15 unalloyed and 4 alloy steels of 
German and Swedish origin, were made in several types of fur- 
naces, including electric, and compared as to their qualities and 
properties. All were found to be satisfactory for this purpose, 
without appreciable differences. 5 references. Ha (14b) 

Properties of Cast Iron (Was haben wir am Gusseisen) H. 
JUNGBLUTH (Krupp Works) Tech. Zentralbl. prakt. Metallbear- 
beit., Vol. 47, June 1937, pp. 486-488. Numerical data presented 
trace the improvement of the quality of cast Fe during recent 
years. Further diagrams refer to previous research of the author 
in collaboration with Mailander. EF (14b) 


Developments and Applications of Acid- and Heat-resisting 
Steels. W. H. HAatrietp (Firth-Vickers Stainless Steels, Ltd.) 
Metallurgia, Vol. 17, Dec. 1937, pp. 53-55. Review. The grow- 
ing field of application of these steels is discussed, and reference 
is made to a steel specially adapted for turbine blading. 

JLG (14b) 


The Manufacture of Band Saws. C. C. Downie. Engr. of 
India, Vol. 31, Nov. 1937, pp. 223-224. Descriptive. A practical 
exposition of the most up-to-date methods used in the manufac- 
ture of band saws, with some remarks on the composition of the 
steels employed, and their special treatment. APS (14b) 


Some Tool Steels and their Applications. P. Mass. Metal 
Treatment, Vol. 3, Winter 1937, pp. 181-185. Catalog of 18 
assorted commercial steels, with makers’ analyses and recom- 
mendations for uses and heat treatment. JCC (14b) 
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History and Foundry Practice. 
ERNEST E. THuM. Metal Progress, Vol. 33, March 1938, pp. 
258-262; Apr. 1938, pp. 389-396, 424. Descriptive review. Sili- 
con additions were originally made to Cu for fluxing purposes, 
but it was early discovered that such Si-treated coppers, even with 
little residual Si, were 3 times as durable as plain Cu when used 
in telephone circuits and for trolley wires. Out of this gradually 
developed the many binary and ternary bronzes containing 1-3% 
Si possessing basic advantages of high strength, toughness, cor- 
rosion resistance and weldability [{“the strength of mild steel, 
with the corrosion resistance of copper}. The third elements 
frequently added (Mn, Al, Zn, etc.) are each claimed to have 
special advantages, but the fundamentally excellent properties of 
these bronzes are due more than anything to the Cu-Si combina- 
tion. In the cast form, the alloys are equivalent in most respects 
to the more expensive Sn-bronzes and gun metal. Molding prac- 
tice follows that for gun metal, requiring open sand with 5-6% 
moisture, lightly rammed; baked molds are good for larger cast- 


New Copper-silicon Alloys. 


ings. Shrinkage may be a serious problem and must be carefully 
counteracted. Physical properties can be improved by annealing 
at 1300-1350° F., although in good practice this is unnecessary. 


Castings are even less susceptible to stress corrosion and penetra- 
tion than the same composition after rolling. Castings find many 
uses in chemical and marine applications. Commercial Cu-Si alloys 
are hardenable only by cold work, which affects them so strongly 
that frequent annealings are required during any extensive process- 
ing. Increased Si content raises tensile strength so that the T-.S. 
of 4% Si alloy rod is 78,000 Ibs./in.* as compared with 33,000 
lbs./in.” for pure Cu, both annealed. Elongation reaches a max. 
at 3% Si; the first 1% Si addition reduces the electrical conduc- 
tivity of Cu about 86%; further additions are less drastic in their 
action. The workability of the lower-Si alloys is better; the 3% 
alloy can be forged, but with difficulty, in the range 1475-1200° F. 
“Season cracking’ in all the alloys may be mitigated by a low 
temperature stress relief anneal. As in other bronzes, the stress- 
strain curve shows no yield point. Endurance limit is approxi- 
mately 25% of ultimate strength. Machining is more difficult 
than most brasses and bronzes; for working on automatic screw 
machines leaded Si bronzes are available, but these are hot-short 
and must therefore be worked cold. The low thermal conduc- 
tivity and high ductility aid in welding the Si bronzes. Rapid, 
continuous welding with a small puddle is essential—none of the 
brittle joints associated with pure Cu welding should result. 
Forms and applications of the alloys, and their resistance to spe- 
cific corrosives, are discussed. WLC (15) 





Contribution to Italian Self-sufficiency. Production of Spe- 
cial Steels (Contributo all’autarchia. La produzione degli acciai 
speciali in Italia) RAUL B. Duputs. Met. tal., Vol. 30, Feb. 
1938, pp. 57-62. A summary of the status of the production of 
special steels. Most of the Mn, Cr, W, V is imported, as well as 
most of the Mo, although small deposits of Mo have been dis- 
covered recently in Sardinia. Ni must be imported, and, wherever 
possible, Cr-Ni steel is replaced by Cr-Mo or Mn-Mo steels. For 
stainless steels, Ni has been replaced at least partly by Mn. The 
following “stainless” steels are in use, and give satisfactory serv- 
ice: 18 Cr, 9 Mn, and 1% Ni; 18 Cr, 5 Mn, 5% Ni: and 16 
Cr, 9 Mn, 1% Mo. AWC (15) 


Production of New Copper-clad Cable. Metal Ind., London, 
Vol. 51, Oct. 29, 1937, pp. 425-426. General. The new prod- 
uct is interesting, both because of its technical advantages over 
other types of cable for certain purposes, and because of its manu- 
facture. Apart from improved electrical properties, the 2 out- 
standing advantages claimed, as a result of the new method of 
construction, are: exceedingly good fireproof qualities, and high 
mechanical properties. Description of the method of manufacture 


is given RWB (15) 


Todays’ Metals Are Meeting Exacting Service Demands 
Steel, Vol. 101, Oct. 11, 1937, pp. 146-150, 153, 154, 158, 160, 
164, 167, 169, 170, 177, 178, 180. Comprehensive review. Con- 
sists of several short articles, each written by an expert, on various 
phases of metallurgical development. Ferrous and non-ferrous 
materials, and fabrication and application are discussed. MS (15) 
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Copper Metallurgy Reveals Improvements. W. B. Boccs 
(Noranda Mines, Ltd.) Eng. Mining ]., Feb. 1938, pp. 70-71, 73. 
Descriptive. The Cerro de Pasco Copper Corp. has introduced a 
method of decopperizing Pb-Cu flotation concentrates that reduces 
the Pb required in the Cu-converter charge. The decopperizing is 
a selective flotation operation, in which Na dichromate inhibits the 
flotation of PbS (galena). The concentrate must be decopperized 
within 60 hrs. A 3-day lag causes an appreciable decrease in 
separation efficiency, and after 5 days, the degree of selectivity is 
practically nil. At the Braden plant in Chile, the Cu content of 
the flotation concentrates is increased 20%, with a fuel consump- 
tion of 2,716,000 B.t.u./ton of solid charge. At the Hudson Bay 
smelter at Flin Flon, Manitoba, the installation of a burner 
through each side wall, about 30 ft. from the bridgewall and at 
60° with the long .axis, resulted in greater efficiency in reverbera- 
tory smelting. A new blower of greater capacity resulted in 
steadier firing conditions and is partly responsible for the increase 
from 930 to 1030 tons of solid charge per furnace day. At the 
Douglas smelter of the Phelps Dodge Corp., a new reverberatory 
with a large waste-heat boiler directly over the uptake is in opera 
tion. At Clarkdale, two 13 x 30 ft. Peirce-Smith converters ar« 
lined with periclase brick, with Sil-O-Cel insulation for 1 shel 
and thermoflake insulation for the other. Renewal of the refrac 
tory lining of the reverberatory while the furnace is under full fir 
is described. A fine crushed quartz sandstone is finely pulverize: 
in Raymond coal pulverizers to an approximate fineness of 78% 
through a 200-mesh screen. Clay is pulverized, mixed with wate 
and subjected for several hrs. to treatment with live steam. Th 
quartz and clay are mixed in suitable proportions in a concret 
mixer, and the mix is applied through a spray gun. Insulate 
roofs in the reverberatory at Inspiration effect a saving in fuc 
and an improvement in brick life. Improvements in certain plant 


are outlined. WHB (15 
15a. Economic 
Instrumentation: Exact Science Combined with Fine Ar 


M. F. BEHAR & RICHARD RIMBACH (Instruments Pub. Co.) Me/ 
Progress, Vol. 32, Oct. 1937, pp. 487-500. Descriptive of instr 
ments used for temperature measurement and control in all typ: 
of metallurgical furnaces, and for the testing and inspection « 
steel. The subject of calibration is dealt with in some detail. 
WLC (15a 


Gold Mining in Jugoslavia (Der Goldbergbau in Jugoslawien ) 
St. PLANINSEK. Berg-u. Hiittenmann. Jahrb. Montan. Hochschul 
Leoben, Vol. 85, Nov. 30, 1937, pp. 364-368. Geological and 
geographical conditions of the deposits, which have been worked 
since early Roman times, are described. The most important d: 
posits in the Bor district have 2.8% Cu and 3-5 g. Au/ton of or 
Other deposits of gneiss, lime silicates and slates contain 16 g 
Au/ton ore, of which 130 tons/day are worked. Pb-Zn deposits 
contain ores of 2.5% Pb, 6% Zn and 4 g. Au/ton. Ha (15a) 


The Fate of the Light Metals of the Earth (Das Schicksal der 
Leichtmetalle auf der Erde) HERMANN HarrassowiTz. Metal! 
u. Erz, Vol. 34, No. 19, 1937, pp. 495-501. Discussion. Dis 
tribution on the earth’s surface, useful enrichment, technical uses 
and biological effects are discussed from the standpoint of the 
metals’ physical-chemical properties. The biological and medicinal! 
importance of Ca, K and Na are emphasized. PCR (15a) 


15b. Historical 


Composition and Microstructure of Ancient Iron Castings. 
Maurice L. Pinet, THomMAs T. READ & THOMAS A. WRIGHT 
Metals Tech., Vol. 5, Jan. 1938, T.P. 882, 20 pp.. Original re- 
search. Nine ancient cast Fe articles from China are described 
Some of these castings were dated, and all were undoubtedly 
many centuries old. The oldest dated casting was made in 502 
A.D., but others were probably older. Chemical, spectrographic 
and micrographic analyses were made of the castings. A wide 
diversity of structure and composition was observed. Some of the 
castings were white Fe, others mottled, and others gray. 


JLG (15b) 
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CLAUD S. GORDON CO. 


Industrial Instrument Repair and Service. 


X-RAY TESTING and INSPECTION 
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G. B. HOGABOOM JR. 
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FREE SERVICE DEPARTMENT 


Replies to box numbers should be addressed care of 
METALS AND ALLOoys, 330 West 42nd Street, New York. 


POSITION WANTED: Steel foundry superintendent or 
nanager. 15 years’ experience coremaking, moulding, 
melting, foundry foreman, asst. superintendent, knows 
sand control and production costs on low and high alloy 


steels. Age 35, aggressive and technically trained. Box 
MA-80. 


POSITION WANTED: Metallurgist with ten years’ ex- 
perience in large steel plant desires new connection. Wide- 
ly varied experience in metallurgical aspects of steel making 
and rolling, also steel plant maintenance, including plant 


ind laboratory work. Now employed. Technical gradu- 
ate. Box MA-82. 


POSITION WANTED: Research metallurgist with 10 
years’ experience in non-ferrous and ferrous metallurgy and 


foundry practice. Desires industrial or teaching position. 
Box MA-83. 


POSITION WANTED: Electrical engineer and metal- 
lurgist, M.S., age 32, 6 years’ experience melting process 
of ferro-alloys, electric arc furnaces and electrical equip- 
ment. 1 year experience wire drawing. Excellent refer- 
ences. Box MA-84. 


POSITION WANTED: Consulting engineer desires to be 
associated with an engineering school teaching metallurgy 
or chemical engineering. Affiliation with a number of uni- 
versities. Doctor's degree in metallurgy—-Chemical Engi- 
neering minor. Experience in applied research consisting 
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of design and construction of equipment and control tests 
for plant operation. Member of five honorary societies. 
Past or present member of various committees of profes- 
sional societies. Technical publications. Box MA-85. 


HELP WANTED: Sales Engineer—Testing Machines. 
Graduate mechanical engineer who is thoroughly familiar 
with the structure and use of the principal types of physical 
testing machines, competent to discuss standard testing 
practice and theory authoritatively and qualified to seil 
testing equipment, capable, is wanted by well-known mani- 
facturer. Headquarters will be in New York. Please give 
full particulars as to personal background, engineering 
training and experience, previous connections, qualifications 
for sales work and other pertinent particulars. Box MA-86 


POSITION WANTED—Chemist, B.S. 1934. Year grad. 
uate work. Three years industrial research and analysis 
on stainless steels, ores, scales, slags, oils, waters, coals, 
welding coatings. Any location, Available at once. Goo 
references. Age 26. Single. Box MA-87. 


POSITION WANTED—Graduate metallurgical engineer, 
age 35, experienced in production welding and welding 
development of steel, stainless steels, and other alloys; 
coating of welding electrodes; capable of supervising pro 
duction of welded pressure vessels and process equipment ; 
completely familiar with x-ray and gamma-ray radiography 
of welds and castings. At present employed, desires po- 
sition in supervision of pressure vessel and process equip- 
ment production; in sales engineering or promotion where 
metallurgical training and experience in fabrication, weld. 
ing, etc. of steel and stainless alloys will be valuable; or 
other opening where indicated qualifications would be ap- 
plicable. Opportunity is prime consideration. Box MA-88. 
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Current News 


‘“‘Dyn-El’’—A New Low-Alloy Steel 


A new low alloy, high elastic steel has been put on the market 
by the Alan Wood Steel Co., Conshohocken, Pa. It has been 
named “Dyn-El" with the following average chemical composition: 


Per Cent 
eer rer Tee pe rer, ee 0.12 
Manganes Pk) s a ec WERUS Atha Oe a Cee eee 0.60 
OGNOS |, ws ba vas buh eed ceases tie 0.085 
EE. ab si odccrcepes edad avwaverayaetne 0.03 
eee eT re te ne 0.40 


Carbon is reported as generally present to the extent of 0.11 
to 0.14 per cent, varying with the thickness of the steel. 

Manganese is maintained at 0.50 to 0.80 per cent because within 
this range it is claimed that strength is obtained without brittleness. 

Phosphorus is held at 0.06 to 0.10 per cent which, in the 
presence of copper, is said to increase corrosion resistance. 

Copper is aimed at 0.30 to 0.50 per cent which is believed to 
insure maximum efficiency in corrosion resistance. 

The company states that the chemical composition has been 
so developed that the steel when hardened and tempered by the 
Alan Wood patented quenching and tempering process, develops 
a minimum of 50,000 Ibs. per sq. in. elastic limit without the 
excessive use of hardening alloys. It is pointed out that this 
balance has been so developed as to allow no embrittling effect 
during or after welding. 


A. F. A. Elects Officers for 1938 


Marshall Post, vice president, Birdsboro Steel Foundry & 
Machine Co., Birdsboro, Pa., was elected president of the Amer- 
ican Foundrymen’s Association at the annual business meeting 
of that organization during the annual convention in Cleveland in 
May. Henry S. Washburn, president, Plainville Castings Co., 
Plainville, Conn., was elected vice-president. The following were 
elected directors for three year terms: Hyman Bornstein, director, 
Testing and Research Laboratories, Deere & Co., Moline, IIl., 
retiring president; H. S. Hersey, vice-president and general man- 
ager, The C. O. Bartlett & Snow Co., Cleveland; F. A. Lorenz, 
Jr., vice-president, American Steel Foundries, Chicago; George A. 
Seyler, Lunkenheimer Co., Cincinnati; and David O. Thomas, 
Bendix Aviation Corp., South Bend, Ind. 


Electrochemists Elect New Officers 


At the annual spring meeting of The Electrochemical Society 
held at Savannah, Ga., the following new officers of the society 
were elected: 

President: Robert L. Baldwin, National Carbon Co., Inc., 
Niagara Falls, N. Y.; vice-presidents: A. Kenneth Graham, Phila- 
delphia; Leon R. Westbrook, Cleveland; and S. Skowronski, Perth 
Amboy, N. J.; managers: R. B. Mears, New Kensington, Pa.; 
H. E. Haring, Summit, N. J., L. C. Judson, New York City; 
treasurer: Robert M. Burns, 463 West St., New York City; 
secretary: Colin G. Fink, Columbia University, New York City. 
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Alloys Development Corporation 
Formed 


Frederick D. Foote and Dr. Beram D. Saklatwalla have an- 
nounced the formation of the Alloys Development Corpn. of 
New York with offices in the International Building, Rockefeller 
Center, as successor to U. S. Rustless Steel and Iron Corp. Elected 
president of the new corporation, Mr. Foote will be able to devote 
his entire time to the development and promotion of the low-cost, 
weight-saving steels whose use he initiated while railroad indus- 
try executive in the commercial office of the United States Steel 
Corp. 

The association of Saklatwalla and Foote brings together the 
metallurgist whose work with chromium-copper steels pointed the 
way to ‘“Cor-Ten,” an outstanding product, and the commercial 
executive of the corporation who early recognized the important 
role this superior steel, and steels of its kind, were destined to 
play in industry. 

Dr. Saklatwalla is well known in the steel industry for his work 
in reducing vanadium ores and his activities with the Vanadium 
Corp. of America. His research on corrosion and the data he has 
published on this subject have won a prominent position for him 
in the metallurgical field. His work in chromium-copper cor- 
rosion-resisting steels was recognized when he was awarded the 
Grasselli Medal in 1924, the third time, only, that this award 
has been made to anyone by the Society of Chemical Industry. 

Patents controlling a number of low chromium-copper alloys 
are held by Alloys Development Corp. in many steel-producing 
countries. The aims of Messrs. Saklatwalla and Foote will be to 
develop and promote new materials for industrial and structural 
uses. 


Tungsten Powder by Two Processes 


An interesting demonstration of the manufacture of tungsten 
metal was given at the “open house’ celebration of the opening 
of The Cleveland Tungsten Mfg. Co.’s new plant at 10200 Meech 
Ave., Cleveland, in May. The high melting point of tungsten, 
(6150 deg. F.) and its resistance to most acids, have caused it to 
be widely used in industrial and other fields, such as automobile 
ignition points, X-ray targets, for producing cutting tools which 
will not lose their temper even if practically red-hot, and in the 
hard-surfacing of steel, the production of permanent pigments in 
the paint industry, and for withstanding the intense heat of atomic 
hydrogen and spot welding processes as electrodes. 

E. O. Oberdick, president of the company, explained that the 
plant is now equipped for the manufacture of tungsten metal by 
both the hydrogen and the carbon reduction processes. The former 
is used for the production of the highest purity tungsten. The 
tungsten produced by the carbon reduction process, although not 
quite equal in purity to that of the hydrogen one, is suitable for 
hard-surfacing, alloying tools, etc. 

The fact that the product of either process is tungsten in 
powder form presents many interesting fabricating problems. The 
proof of the technique is that, without reaching the melting stage, 
the powder is worked into a wire or rod which surpasses in tensile 
strength even the best alloy steels. The Cleveland Tungsten Mfg. 
Co. is stated to be the only organization in the United States 
which is exclusively devoted to tungsten, its alloys and its products; 
and it supplies them to all parts of the world. 


Annual Open-Hearth Conference 


The annual conference of the Open-Hearth Committee of the 
American Institute of Mining and Metallurgical Engineers was 
held in Buffalo, N. Y., April 20 to 22. The Blast Furnace and 
Raw Materials Committee of the Institute joined the conference. 
Over 350 open-hearth men are reported to have registered with 
about 70 of the blast furnace group. The combined meeting was 
one of the most successful ever held. 

The open-hearth division re-elected L. F. Reinartz, works man- 
ager, American Rolling Mill Co., Middletown, Ohio, as chairman, 
while Earl L. Ramsay, steel plant superintendent of the Wisconsin 
Works of the International Harvester Co., Chicago, was elected 
vice-chairman. Clyde E. Williams, director, Battelle Memorial 
Institute, Columbus, was re-elected secretary with John T. Breu- 
nich of the A.I.M.E., New York, again appointed executive 
secretary. 

Cleveland was selected for the 1939 conference the last week 
in April. 
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have been reported by manufacturers using Jones & 
Laughlin Cold Drawn Improved Bessemer Screw Stock in 
the manufacture of parts on automatic screw machines. 

An exclusive method of manufacture, involving no 
change in chemistry or physical properties, gives J & L 
Cold Drawn Improved Bessemer Screw Stock its in- 
creased machinability which, in turn, gives you greater 
cutting speeds, less tool wear, lower power consumption 
and smoother surfaces on the finished product— all of 
which speeds your production, lowers your costs and 
gives you better-looking finished parts. 

Jones & Laughlin Cold Drawn Improved Bessemer 
Screw Stock, in SAE 1112 or special high sulphur grade 
(SAE X1112) is available in mill shipments and from 
distributors’ stocks in principal cities. 

Specify this improved J & L Steel and get maximum 


efficiency and lowest cost in your -_ 







manufacturing operations. 


This booklet gives the complete details of J & L 
Improved Bessemer Screw Stock. Write for it. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH, PENNSYLVANIA 
MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 18550 
















———— eee 




















Book Reviews 


MICAL ANALYSIS OF 
ALS AND ALLOYS 


E. Gregory and W. W. Stevenson 


Chemical Publishing Co. of N. Y., New York, 1938. Paper, 6 x 9 
in., 375 pages. Price $6.00. 


The senior author is Lecturer in Metallurgy, University of Shef- 
field and the author of ‘Metallurgy’; and the junior author is 
Chief Chemist, Central Research Laboratories, The United Steel 
Companies, Ltd. The book is divided in three parts: (1) funda- 
mental chemical principles, (2} chemical properties of the ele- 
ments found in alloys, and (3) analytical methods and procedures. 

The first section discusses such phenomena as chemical equi- 
librium, electrolysis and dissociation, hydrolysis, partition law, 
concentration cells, and oxidation-reduction theory. This serves 
as a good introduction to the following sections of the book. 
In the discussion of electrometric analysis, the authors did not 
mention the glass electrode, which is so widely used in this 
country. 

The section on the chemical properties of the elements is com- 
mendable, and the chemistry of most of the common analytical 
procedures is given. The reviewer, however, sees no good reason 
for stating (page 205) that reduction is effected in a Jones Re- 
ductor by means of “nascent” hydrogen. 

Chapters on methods are devoted to: (1) iron and steel, (2) 
pig iron and cast iron, (3) ferroalloys, (4) ores and slops, and 
(5) non-ferrous alloys. Analytical procedures are carefully out- 
lined, and in most instances interfering elements are considered 
and proper precautions made for analysis in their presence. The 
bulk of the methods of analysis, however, cannot be classed as 
umpire; they try to combine accuracy and speed. For most pur- 
poses, especially in plant work, the accuracy is sufficient. 

The American analyst will find many procedures different from 
the ones he ordinarily uses. He will particularly note that the 
use of perchloric acid for decomposition of samples or subsequent 
treatments is rarely specified. If the authors cover general usage, 
then it must be inferred that the English analysts have not utilized 
this time-saving reagent so widely applied in this country during 
the last decade. 

The reviewer's experience does not agree with the author's state- 
ment on page 244 that while Mo is precipitated as sulphide with 
Cu, it does not interfere in the subsequent volumetric determina- 
tion of the latter. This is true only when the content of Mo is 
extremely low. 

It would appear that the method described on page 254 for Cb 
and Ta will be subject to error if the steel contains Al.Os, 
whereas the authors state that W is the only interfering element. 

The book should be valuable as a reference in courses on 
metallurgical analysis. Metallurgical analysts will also find it a 
useful aid—J. D. SULLIVAN. 


1938 CASTING MANUAL FOR 
NON-FERROUS METALS. 
SAND CASTING COPPER AND 
COPPER BASE ALLOYS 

Ss. Tour 


Metal Industry Pub. Co., New York, 1938. 5% x 7% im., 52 
pages. Free, on application to the publisher. 


CHEMI 
ETAL 


The material contained has been rewritten and rearranged in- 
stead of following so closely the A.F.A. Handbook. Properties 
of the common alloys for the brass and bronze sand casting foun- 
dry are given, and a table lists the common causes of defects, 
and the causes that are most likely to produce them. The discus- 
sion on the whole is elementary, but concise and useful—H. W. 
GILLETT. 
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CAST IRON AND CAST STEEL AT 
THE 6TH FOUNDRY EXHIBITION 
(Der Eisen- und Stahl guss auf der VI Giessereifach-Ausstel- 


lung) 


E. Piwowarsky 


Giesserei-Verlag G.m.b.H., Diisseldorf, 1937. Cloth 844 x 11% 
in., 165 pages. Price RM. 13.10. 


In September, 1936, at the German Foundry Exhibition in 
Diisseldorf, the technical section contained a display of charts and 
photographs summarizing recent technical information, chiefly on 
cast iron, with some attention to malleable and to steel. Since no 
visitor could grasp or remember all that was brought out by such 
a display, the charts, etc., have been reproduced in this volume. 
There are 322 such figures, a few of which were previously un- 
published, but most of which have been. The charts are there- 
fore referenced back to a bibliography of some 300 publications. 

The figures thus serve as graphical abstracts of the high spots 
of all this literature. Piwowarsky has supplied some material not 
shown in the exhibition, to complete the record, and current Ger- 
man specifications and some statistical data are included. Since 
only about a dozen of the references are to other than German 
literature, the reader must have access to the German periodicals 
when he wishes to go more fully into a topic than the chart takes 
him. Conversely, those who do not have the German literature at 
hand will find a vast amount of boiled-down information on Ger- 
man technical foundry work in this volume. The topics covered 
are of an extremely varied nature and it would be difficult to 
index it. The text by Piwowarsky is, however, logically arranged 
and a table of contents to the text section is provided. The text, 
in turn, shows the numbers of the illustrations pertinent to a 
given topic, and the illustrations are numbered to accord with the 
numbers of the entries in the bibliography. 

The bulk of the information recorded is on mechanical proper- 
ties and physical metallurgy, but there are data also on cupola 
operation, molding practice, castability, etc. If one is in doubt 
as to the availability of German data on cast iron, or cannot re- 
member where certain data appeared, this publication would be a 
good means of finding the data or reference. It is much less com- 
plete on malleable and on cast steel. 

Since most of the information is in curves, the reader need 
know very litthke German in order to utilize the book—H. W. 
GILLETT. 


CORROSION OF FERROUS 
AND NON-FERROUS METALS (Kor- 


rosionen an Eisen und Nichteisenmetallen) 


August Siegel 


Julius Springer Verlag, Berlin, 1938. Paper 734 x 11 in., 86 
pages, 112 illustrations. Price 19.50 RM. 


The author describes the experience of the AEG-Turbinfabrik 
(Berlin) and the results of researches conducted in their labora- 
tories in connection with the corrosion of materials of construction 
in electrical power production. The volume contains an unusual 
amount of information regarding the types and causes of corrosion 
of condenser tubes, tube sheets, pumps, turbine blades and other 
structures employed in power station and marine generating equip- 
ment. 

It is essentially a practical book and should be most valuable 
to engineers concerned with the design and maintenance of such 
equipment. It contains an index and bibliography and the illus- 
trations are excellent —H. Pray. 


REPORT OF THE NATIONAL 
PHYSICAL LABORATORY 
FOR 1937 


His Majesty's Stationery Office, London, 1938. Paper, 6 x 9% 
in., 134 pages. Price 2s. 6d. 


The projects of metallurgical interest are chiefly in the metal- 
lurgy and engineering departments. High purity Fe is being pro- 
duced in fairly large amounts for use in fundamental studies of 
alloy systems, such as those in progress on Fe-Mn, Fe-Ni-Cr, 
Fe-Cu-Ni and Fe-Cu-Ni-Al. As usual, work is in hand on light 
alloys of Al and of Mg. Critical temperatures of C and alloy 
steels are being redetermined, cast crank shafts studied, and vari- 
ous problems of corrosion, including caustic embrittlement, worked 
on. 

Creep continues a major field of investigation; the high sensi- 
tivity and vacuum creep apparatus is being added to. Problems 
of lubrication and of fatigue are under study. Electron diffraction 
methods are being applied to various problems. Determinations 
are under way on thermal conductivity of steels to 900° and of Al 
alloys to 300° C. The work ranges from dental amalgams to 
temperature measurements of molten steel —H. W. GILtetr. 
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IS A TREND TO BIGGER PROFITS 





There’s Nothing Like 
GAS For 


HARDENING 
CARBURIZING 
NORMALIZING 

ANNEALING 

FORGING 
TEMPERING 
GALVANIZING 
BLUEING 
CORE BAKING 
MALLEABLIZING 
NITRIDING 
and many 
other Industrial Processes 


GAS-tired annealing furnace. 
In this unit the use of the gases 
of combustion from this furnace 
for atmospheric protection 
effects material economies. 
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s fii | for all Industrial Heating... 


The rapidity with which GAS is replacing other fuels for all 
industrial heating is clear-cut proof that GAS offers real money- 
saving, profit-making advantages. 

Modern GAS applications, with modern up-to-date equipment, 
provide uniform heat distribution, automatic control of both 
temperature and furnace atmospheres, and extreme flexibility 
of operation. And factory records show that these inherent 
advantages of GAS speed up production, improve quality of 
finished product, cut over-all costs and increase profits. 





Investigate GAS for your heat treating operations-—and learn 
why the trend to GAS is a trend to bigger profits. 


AMERICAN GAS ASSOCIATION 


INDUSTRIAL GAS SECTION 
420 LEXINGTON AVENUE, NEW YORK 
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THE OPEN-HEARTH FURNACE, 


VOL. 2 
W. C. Buell, Jr. 


Penton Publishing Company, Cleveland, Ohio. 1937. Paper 
64%, x 94 in., 260 pages. Price $4.00. 


The author has published the chapters of this and the previous 
volume serially in Steel. A third volume, dealing with the 
auxiliaries outside the furnace proper, is to follow. This volume 
deals primarily with the design, construction and operation of the 
open-hearth furnace from the point of view of proper combustion 
space for the various fuels, proper manner and rate of movement 
of the gases, and the transfer of heat from flame to both. 

Heat balances or operating data for a variety of furnaces are 
examined in the light of the dimensions and design of the furnace, 
trends are pointed out and the primary reasons for excellent or 
poor performance are stated. Special consideration is given to 
ends and throats. The value of insulation is emphasized. 

The variations in design necessitated by different fuels, with oil 
at one extreme and producer gas at the other, and the difficulties 
met in attempting to use a fiel requiring a materially different 
combustion space from the one for which the furnace was designed 
are thoroughly discussed. The fallacy of making a furnace shorter 
than it should be in order to fit it into an existing building and 
thus saving the cost of a new building, while losing money due to 
the high fuel ratio of the too short furnace, is brought out. 

The whole discussion is on a very practical basis. Open- 
hearth operators will certainly want the volume for convenient ref- 
erence even though they have read each chapter as it appeared 
serially. While the principles brought out are doubtless generally 
applicable, the discussion relates to large furnaces for steel mills 
rather than to the smaller ones used by foundries —H. W. 
GILLETT. 


COPPER IN CAST STEEL 
AND IRON 


Copper Development Association, London, 1937. Paper, 6% x 8%; 
in., 136 pages. Free, on application to the publisher. 


The effect of copper on the foundry behavior, especially fluid- 
ity, of steel, cast iron, malleable, heat resistant alloys and the 
Ford crankshaft and brakedrum alloys, the properties conferred 
and the heat treatments suitable for those that are heat treated, 
are given concisely and clearly. 

The similarity of the effects of Ni and Cu in cast iron, the 
balancing of the chilling effect of Cr by Cu and the advantage of 
replacing some of the Si with Cu are clearly brought out. Pre- 
cipitation hardening in cast Cu steel is explained. The possibility 
of speeding up the annealing cycle for malleable by using Cu in 
the alloy is discussed. 

A bibliography of 46 references, of which about 2/3 are to 
American work, is included. The booklet is a sort of correlated 
abstract of the effect of Cu on ferrous foundry products. 

While the purpose is propaganda, it is propaganda backed by 
facts, judicially stated, and clearly presented. Of course, original 
articles in this field contain further details, but it is surprising 
how satisfactory the boiling-down process has been carried out. 
The booklet is the handiest source of information on its topic that 
the foundryman has available—H. W. GILLetTr. 


VDI YEARBOOK 1938. 
A REVIEW OF ENGINEERING (VDI 
Jahrbuch 1938. Die Chronik der Technik) 


VDI-Verlag GmbH, Berlin, 1938. Paper, 6 x 8% in., 312 pages. 
Price 3.50 RM. 


This is a bibliography, with very condensed statements on which 
to hang the references, of advances in all lines of engineering 
technology. Each section is written by an expert in that line. A 
total of some 10,000 articles are listed under 94 headings. Al- 
though only a dozen of these general topics are strictly metallurgi- 
cal, metallurgical angles crop up in many others. While the 
listing of articles is not complete, a good cross section of the im- 
portant world literature of engineering in 1937 is afforded. Under 
physical testing, about 100 out of 800 of the published articles 
are mentioned. 

It would be unusual if an engineer who glances over this sum- 
mary would fail to find something hitherto missed that it will be 
worth his while to look up. 

An appendix gives a speech of Dr. Todt, dealing with the 
absorption of the Verein deutscher Ingenieure in the Nationalso- 
zialistische Bund deutscher Technik, by which it is put under 
central direction and tied to the Nazi party, along with all other 
technical groups —H. W. GILetr. 
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ALUM 


, ITS HISTORY, 
METAL 


GY AND USES 
Douglas B. Hobbs 


Bruce Publishing Co., Milwaukee, 1938. Cloth, 64% x 9% in., 
295 pages. Price $3.00. 


The author states in the preface that the object of his book is 
“to provide the student with a text on aluminum which will en- 
able him to obtain the basic principles without becoming involved 
in detail,” also to give him “not only the ‘know-how’ of aluminum 
through theory, but the actual ‘feel’ of the metal.” It has been 
prepared to serve as a reference text for high-school and vocational 
school chemistry classes and for the industrial arts departments of 
elementary and junior and senior high schools. 

To accomplish his purpose Mr. Hobbs has divided the discus- 
sion into two parts: Part I deals with the manufacture of the 
metal from the ore to the finished product, including the principal 
applications and the alloys. This treatment is simple and clear 
and is well illustrated. Part II is unique in that it consists of 25 
“projects” which can be made of aluminum for the school and 
home shop. These projects have been graded as to complexity. 
They are intended to be made during the progress of the student's 
course. 

Success has been attained by the author who has the necessary 
background because of his long association with the aluminum 
industry through his connection with the publicity department of 
the leading producer. The result is a non-technical presentation 
of many phases of the manufacture and possible application of this 
important metal and its alloys, which should appeal to many young 
students. No attempt has been made to present highly technical 
information, but sources of such are recommended. The book is 
fully illustrated with 203 reproductions of pictures and line draw- 
ings.—E. F. Cone. 


NUM 
LUR 


MATERIALS FOR AIRCRAFT AND 
MOTOR CONSTRUCTION (Werkstoff- 
kunde fiir den Flugzeug- und Motorenbau ) 


Cc. Boehne 


C. J. E. Volckmann Verlag, Berlin-Charlottenburg, 1937. Paper, 
534. x BY in., 129 pages. Price 3.40 RM. 


This booklet is written by an instructor in the Jiiterbog flying 
school, to inform flyers and technicians of the German military 
aviation and of the ‘National Socialistic Flying Corps,” of the 
materials of aircraft construction, and especially to encourage the 
use of German raw materials, Al, Mg and plastics instead of for- 
eign Ni, Cu, Sn, Cr, Mo, etc. The metallic materials dealt with 
for example, the alloy steels, for fuselage construction, valves, etc.., 
and the Al alloys for pistons, wing coverings, etc., are, as a rule 
very similar to those used here for the same purposes. From 
that point of view, the pamphlet is a concise listing of tried and 
true materials and their properties. 

The import situation brings out several points of interest. It 
leads to preference for Al construction over shot-welded 18:8. 
It is suggested that Izett steels be used for welded tubing in place 
of Cr-Mo steel. The Izett proposed is 0.11-0.20 C, 0.50 Si min., 
and either 1.00 or 2.00% Mn min., the first with 70,000 Ibs. per 
sq. in. tensile strength, 16% elongation; the second 100,000 lbs. 
per sq. in. tensile strength and 12% elongation. Experiments are 
underway with Al containing 20-30% Pb to replace Cu-Pb bearing 
metals. Al bronze is used for valve seats instead of 9 W, 2 Cr. 

The pamphlet is both useful and interesting —H. W. GmL_etT 


ALUMINUM (Aluminium) 

Gmelin’s Handbuch der anorganischen 
Chemie, 8th Ed. (System No. 35, Aluminum ) 
Part A, Section 5, Alloys with zinc. 


Verlag Chemie, Berlin, 1937. Paper, 7 x 10 in., 219 pages. 
Price 24.75 RM. 


This volume, prepared by R. Glauner, H. Lehl, B. May and H. 
Woitinek, includes references to the literature to April, 1937. 
A previous volume on Al alloys appeared in 1936. In these 
volumes, the alloying elements are taken up in their order in the 
periodic system; this one deals with Al alloys in which Zn, Cd, 
Tl, La, Ce, Ti, Th, Ge, Sn, Pb, V, Cb, Ta, Cr, Mo, W and U are 
the primary alloying elements. Equilibrium diagrams, including 
sections of ternaries, precipitation hardening curves, descriptions 
of the structure, mechanical, physical and chemical properties are 
given in condensed form. The general standing of Gmelin’s 
Handbook as a reference source is maintained in this volume— 
H: W. GILietr. 
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New Equipment and Materials 


Air Clearer for Grinding, 
Welding and Other 
Applications 


A new machine, which conditions air by fil- 
tering out dirt particles and which is said to 
remove approximately 95% of the dirt from 
the air in the vicinity of grinding, welding 
ind other shop operations, is announced by 
‘he Lincoln Electric Co., Cleveland. The ma- 
hine also draws smoke and heat away from 
the work thus contributing materially to the 
ficiency of welders and to the general improve- 
nent of shop conditions, it is said. It can also 
be adapted for blowing smoke away where 
such operation is desired. 

The new air conditioning machine, known 4as 
the “Linconditioner,” has been developed to 





provide workshops a more economical solution 
to the problem of cleaning shop air than that 
obtained with the conventional shop ventilating 
system. It removes the smoke and dirt at their 
source rather than after they have combined 
with large quantities of air. This requires less 
power. Also, since no air is taken in or blown 
to the outside of the building, the new machine 
conserves plant heat. 

The “Linconditioner” consists ot a motor- 
driven fan which produces suction through a 
flexible metal tube. The fan draws the air 
through the flexible tube and exhausts it in o 
filter which is located in the periphery of the 
power unit. The flexible tube is supported by 
a welded steel arm and spring arrangement, so 
that the nozzle can be shifted to any desired 
spot within the operating radius of the tubing. 

When the “Linconditioner” is used for re- 
moving and filtering the air, a rubber cap is 
kept over the blower outlet. When used for 
blowing, the rubber cap is removed and the 
fiexible tube is placed in the blower outlet. 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 


no more than 2 in. wide. 











“Lightnin’’ Mixers For 
Mixing Cutting Oils 


Cutting oils, generally termed ‘“‘coolants’’ 
used for such metal cutting operations as turn- 
ing, milling, boring, drilling, gear cutting, 
broaching, tapping, pipe threading, grinding, 
etc., and on high speed strip mills, are now 
being mixed and held in suspension it 1s 
claimed, in many large plants at less than 
half of former costs through the use of 
“Lightnin” Mixers, made by the Mixing 
Equipment Co., Rochester, N. Y. Previously 
this operation was carried out in complete mix- 
ing units, consisting of tanks equipped with 
slow-speed paddle type agitators, driven through 
a pair of bevel gears. A 600-gal. mixer of 
this type, complete with the necessary 5 h.p. 
motor usually costs from $650 to $700, while 
a 600-gal. tank and a “Lightnin” M-1 mixer 
costs only about half as much, uses less power 
and produces a more efficient agitation, says 
the company. 

Many users, including some of the largest 
automotive manufacturers in the country, have 
proved conclusively that “Lightnin” Mixers 
are particularly well adapted to this work. As 
a result of their experiences, they cite greater 
uniformity of dispersion, speeded up production, 
reduced spoilage due to improper lubrication 
and increased tool life. 

A typical installation is that of one of the 
largest builders of better cars. The two mixers 
used are “‘Lightnin’’ models M-1, with Monel 
metal shafts and propellers, and explosion 
proof motors. Shafts are 72 in. long. Tanks 
are 48 in. in diameter, 78 in. deep and hold 
600 gal. 

The operation is as follows: The tank is 
filled about one-half full of water, the mixer 
started up and the soluble oil let into the tank 
out of a measuring tank. When all of the 
oil has been added, the balance of the water is 
let into the tank. The viscosity of the oil and 
the ratio of the oil to water are determined by 
the purpose for which the coolant is to be 
used. Generally a paraffin oil with a viscosity 
of 100 SSU at 100° F. is used, but for very 
heavy work viscosities up to 300 are used. 
The ratio of oil to water varies from one part 
of oil to ten parts of water, to one part of 
oil to seventy-five parts of water. 


Improved Optical Protractor 


An improved optical protractor for measur- 
ing and checking the exact angular relation 
between surfaces, edges and holes, is now be 
ing offered by Bausch & Lomb Optical Co., 
Rochester, N. Y., for production work and tool 
room application. 

The instrument is pointed out as doing the 
same work as the sine bar, with the advantage 
that it offers direct reading to replace a com 
bination of mensuration and calculation. Equal- 
ling the 5 in. sine bar in accuracy it avoids 
the accessory equipment required by the bar 
Angles to 1 min. of arc can be read directly 
off the scale, eliminating trigonometrical calcu- 
lations or reference to handbooks. 

The new protractor is self contained, It is 
small, easy to apply to jigs, fixtures, bench 





work, and surface plates. It is useful for de 
termining tapers, dovetails, grooves, and all 
sloping or angular surfaces. 

The base of the instrument is adjustable, 
making it possible to correct the protractor for 
inaccuracies from the true level in the bed of 
the machine. A ring center revolves, carrying 
with it a level vial and protractor scale which 
are viewed through an eyepiece. After truing 
the base, the center ring is merely revolved by 
hand or by the micrometer screw which acts as 
a fine adjustment until the required angle ap 
pears on the scale. The protractor is then 
placed upon the work which is turned until the 
level bubble becomes central, a quick, simple 
and accurate method. 

The base is of new design with special pro- 
vision for using the instrument upon round 
stock. For this purpose, a slotted V base with 
a secondary level is provided, making measure- 
ments on round surfaces as easy as on flat 
surfaces. Built for hard shop work, the pro 
tractor will retain its initial accuracy under 
shop operating conditions. 
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Three-Dip Detrex Degreaser 


For those departments where economical, effi- 
cient cleaning processes are desired, the Detroit 
Rex Products Co., 13005 Hillview Ave., De- 
troit, offers a three-dip, hand-operated Detrex 
degreaser. The machine consists essentially of 
three chambers separated by wide dams which 
act as heat insulators. The chambers, from left 
to right, are designated as: The boiling chamber, 
the rinse chamber, the vapor chamber. 

The arrangement of the three chambers per- 
mits a straight line sequence of cleaning oper- 
ations. The work, which is placed in large 
perforated baskets, can be handled by hand or 
by means of a hoist, depending upon the weight 
of the load. The baskets, containing the work to 
be cleaned, are lowered into the boiling solvent 
in the first chamber where the heavy contamina 
tion is removed. The continuous sweep of the 





voiling solvent over the work gives a washing 
or scrubbing effect that assists in the removal 
of solid particles and caked-on materials, 

After immersion in the first chamber, the 
work is placed in the second or rinse chamber. 
The temperature of the solvent in this chamber 
is lower than that of the boiling chamber and 
that of the vapor chamber—the temperature dif- 
ference being maintained by the open air 
space in the dam _ separating the chambers. 
Immersing the work in the cool rinse lowers 
its temperature and, at the same time, flushes 
off the work. A final cleaning, reheating, and 
drying are effected by placing the work in the 
third or vapor chamber. The work emerges 
from this chamber clean, warm, and dry—ready 
for subsequent operations. The entire cleaning 
cycle requires but a few minutes at the most. 

A water jacket and solvent collecting trough 
completely encircle the machine. The vapors, 
which condense at the level of the water jacket, 
are collected in the trough and returned to the 
rinse chamber, insuring a continuous supply of 
clean solvent condensate for rinsing the work. 

The machine is equipped with a vapor actu- 
ated, air-operated control system, consisting of 
thermostat temperature indicator and_ valve, 
which is used to regulate the heat input, control 
the height of the vapor column, and insure 
maximum operating economy. While the unit is 
arranged for steam heating of the solvent, mod- 
els are available which employ gas or electric 
immersion heaters as the heating medium. 
Overall dimensions of, this unit are: 7 ft. 1 in. 
long, 3 ft. 6 in. wide, and 5 ft. 6 in. high. 


? 


The solvent capacity is 123 gal. 


Imitation Gold Electroplate 


Of special interest to manufacturers of in- 
expensive metal articles is the newly developed 
“Goldglo” imitation ‘gold plate, which is now 
being placed on the market by Special Chemicals 
Corp., 30 Irving Place, New York, Dept. B. 

Developed to meet the need for a low cost 
finish that has the appeal of the rich warm 
beauty of gold, the makers claim that Goldglo’s 
18 kt. color is rivalled only by actual gold, and 
that Goldglo is the closest approach to an ac- 
tual gold plate now available. Because of its 
low cost, and economy of operation Goldglo is 
readily utilized for a wide range of products. 

Goldglo plates directly over brass, copper, 
nickel, German silver, iron, and steel: it also 
plates over all hard solders, and a majority of 
soft solders. Goldglo requires lacquering to in- 
sure permanency of the finish. 
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G. E.’s Welding Electrodes 


Three new arc welding electrodes, each pro- 
tected by a heavy extruded coating, have been 
announced by General Electric’s Industrial De- 
partment. These electrodes, designated as Type 
W-20E, Type W-22E, and Type W-23E re- 
spectively, are intended for shielded arc weld- 
ing of mild steel. 

Type W-20E is especially designed for gen- 
eral-purpose, single or multiple-pass arc welding 
of mild steel in any position to produce shielded- 
arc quality in excess of that required to meet 
paragraph U-69 of the A.S.M.E. Boiler Code. 
It is pointed to as particularly suitable for high- 
speed, single-pass welding and for jobs where 
fit-up is likely to be poor. Spatter loss is low; 
the weld bead is smooth, and slag is easily re- 
moved. The flux coating is hard and not readily 
chipped, or damaged by moisture. Ductility of 
the deposit is unusually good and resistance to 
corrosion is comparable to that of mild steel. 

Type W-22E is designed for high-quality, 
single- or multiple-pass arc welding of steel in 
any position to produce shielded-are quality in 
excess of that required to meet paragraphs U-68 
and U-69 of the A.S.M.E. Boiler Code. Ductil- 
ity of the deposit is unusually good, and re- 
sistance to corrosion is better than that of mild 
steel. This is a fast-melting, smooth-flowing 
electrode and with it dense deposits can be 
made without slag inclusions or gas pockets. 
Spatter loss is low; slag is easy to remove, and 
the weld bead is smooth. The coating is hard 
and not readily chipped or damaged by mois- 
ture, 

Although vertical and overhead welding with 
this electrode is usually done with the 5/32-in. 
size or smaller, the 3/16-in. size can be furnished 
with two types of coatings, one for overhead 
and vertical work and the other for horizontal 
welding. 

Type W-23E is designed primarily for high- 
quality are welding of mild steel in the flat posi- 
tion to produce shielded-arc quality in excess 
of that required to meet paragraphs U-68 and 
U-69 of the A.S.M.E. Boiler Code. Ductility 
is claimed to be excellent and resistance to cor- 
rosion better than that of mild steel. 

This is a high-current, or “hot” rod, so that 
the weld metal is quite fluid and washes up 
well on the side walls of deep-groove joints and 
fillets. Single or multiple-pass beads can be 
made at high speeds without slag inclusions or 
gas pockets. Spatter loss is low and slag is 
easy to remove. This electrode also has a hard 
flux coating which is not readily chipped or dam- 
aged by moisture. A modification of this elec- 
trode is also available in coils with heavy taped 
coating for automatic welding. 


Tantaloy in Bar Form 


The inherent toughness of Tantaloy, the 
hard tantalum carbide cutting metal announced 
several weeks ago by Fansteel Metallurgical 
Corp., North Chicago, Ill, has led to a new 
technique and a new method of making tools 
for steel cutting. 

Strength, coupled with remarkable resistance 
to abrasion and ‘“‘cratering’’, makes it practical 
to use very thin tips on cutting tools. This 
brings the steel shank sufficiently close to the 
tip so that heat is carried away rapidly and 
effectively. In machining steel, Tantaloy tips 
1/16 to ™% in. thick actually perform better 
than thicker tips. 

It has been found that the making of thin 
tip tools is more readily accomplished by apply- 
ing the hard metal in bar form with an acetylene 
torch, rather than the conventional method of 
brazing. In making flowed-on tools, the shank 
is recessed by milling or grinding. Ordinary 
carbon steel may be used or Tantaloy may be 
applied to high speed steel tools which have 
worn undersize. After the Tantaloy is sweated 
on, the tool is ground and ready for service. 
No hardening or tempering is necessary. 

Finished tools, “milled and brazed’’ tools, 
square end tools, and Tantaloy metal in bars 
% in, diameter, 9 in. long, coated with Fan- 
flux, are obtainable from tool manufacturers 
such as Michigan Tool Co., Detroit, or Illinois 
Tool Works, Chicago, authorized Vascoloy- 
Ramet representatives, or direct from the 
manufacturer, 





Gas Fired Up-Side Down 
Crucible Furnace 


A new gas-fired crucible type brass melting 
furnace has been designed recently that re- 
duces materially the labor involved in pouring. 
With the use of this novel furnace the laborious 
process of taking the hot crucible of molten 
metal from the furnace is eliminated. The 
time saved in this operation is a considerable 
factor in getting the metal to the pouring flow 
more quickly. The risk involved in dropping a 
full crucible is also minimized. 

The removal of the crucible from the furnace 
has always presented difficulties of a more or 
less critical nature depending upon the time 
and care used by the men. Therefore a furnace 
whereby this difficulty is obviated is of interest 
to all brass foundrymen. Such a furnace has 
been developed and is being built by the Osborn 





Bronze Works, Clarksburg, W. Va., makers of 
bronze bushings and bearings. This company 
built this furnace to fill a long felt need in 
their own foundry. 

The principle involved in this' novel gas fur- 
nace is simply the inversion of the old type 
furnace with the top forming a sort of hearth. 
The furnace is held in a frame supported from 
the base and is lifted up and tipped back from 
the hot crucible by a hand lever. The ciréular 
base (once top) fits around the pedestal on 
which the crucible stands. This base is split 
and the two halves turn outward and vertically 
at the same time the furnace is lifted. This 
is to allow free movement of the shank which 
is laid in place around the pedestal before the 
crucible is put on. 

To remove the crucible two motions only are 
necessary, first a pull of the lever removes 
the furnace and second a lift of the shank, and 
the crucible is on its way to the pouring 
floor. Contrast this with the present process 
which includes the following: Remove top; 
pull hoist into position; lower tongs, adjust 
tongs about crucible; raise crucible out of 
furnace; lift shank about crucible; and finally 
disengage tongs and pull out of way. 

Every foundryman will at once realize the 
considerable amount of time saved in getting 
the hot metal to the molds. With the furnace 
in the up-side down position, less heat will 
escape from it during charging and removal of 
crucibles. Therefore melting periods should 
be less than with the old way. Obviously 
there will be some saving in the amount of 
gas fuel consumed but tests alone will reveal 
how much. The hazard incident to the use 
of tongs is eliminated and this hazard in- 
creases with the wearing of the crucible. 

The makers claim that with a gas furnace 
large enough for Nos. 60 and 70 crucibles, 
the average melting time on a charge of high 
bronze is only 40 mins. with a maximum gas 
consumption of 600 cu. ft. matural gas per 
hour, 


A Du Pont Finishing Material 


A new enamel for industrial finishing is an- 
nounced by the du Pont company, Wilmington, 
Del. Known as “Short-Bake Dulux,” this new 
finish greatly speeds up production, according 
to claims. Its shorter baking time (8 to 10 mins. 
at 350°) allows a greater output with smaller 
ovens. The du Pont laboratories have spent 
three years of research on the new product. 

In addition to its shorter baking time, the 
new finishing material is reported to have 
demonstrated satisfactory adhesion to metal and 
good hiding in one coat. It may be applied on 
solvent cleaned steel, bonderited steel or primed 
steel. It shows hardness, mar resistance, flex- 
ibility and high resistamee to grease, soap and 
alkali. White or colors: are available. 
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For Heat Treating 
Metals... 


CRYSTOLON HEARTH 
PLATES and BRICKS 














Crystolon Refractories (silicon car- 
bide) are widely used in heat treat- 
ing furnaces of many different types. 
They are popular because of these 
features: resistance to high temper- 
atures, great strength, high heat 
transfer, resistance to spalling, re- 
sistance to abrasion, long life, low 
fuel cost. 
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A 150 Ampere Vertical 
P&H-Hansen Welder 


The Harnischfeger Corp., Milwaukee, an- 
nounces a new machine in its line of P & H-Han- 
sen electric arc welders—the 150 ampere ver- 
tical type welder. Designed to occupy a mini- 
mum of floor space, this new welder is avail- 
able for a wide range of work in welding the 





lighter gage metals, both ferrous and non-fer- 
rous. With plug-in type cable receptacles for 
easy current reversing, and patented, single-cur 
rent control, it sets a new high point in sim- 
plicity of welder operation. It is designed for 
high current uniformity, and is an ideal unit 
for use in the production welding line where 
smooth, uniform welds are essential. Furnished 
in the a.c. drive only, this little machine is less 
than 4 ft. in overall height. 


New lon Type X-Ray Tube 
and Powder Spectrum 
Camera 


The new “Aminco Ion Type X-Ray Tube”’, 
a reliable, steady, and powerful source of 
homogeneous (monochromatic) or heterogeneous 
(white) x-radiation for diffraction and crystal 
structure study, metallurgy, and chemical X-ray 
analysis is announced by the American Instru- 
ment Co., Silver Spring, Md. A new powder 
spectrum camera for use with the new tube is 
also announced. 

This tube was developed at the geophysical 
laboratory of the Carnegie Institution of Wash- 
ington and is available in single and double- 
tube units, each tube being provided with three 
windows, thus 3 or 6 radiographs are obtainable 
independently or simultaneously with the single 
or double-tube units respectively. Each tube 
can be operated independently in the vertical 
or horizontal position and at any angle. In the 
double-tube unit, one tube may be operated 
while the other tube is inoperative or de- 
mounted. Tubes are demountable for opera- 
tion independently or simultaneously, and two 
radiations may be obtained simultaneously by 
using different targets in each tube. 

Other features claimed include: (1) no leak- 
age or corrosion due to the use of stainless steel 
bodies and pyrex glass cylinders; (2) unique va- 
cuum seals and valve construction; (3) con- 
tamination of the target is impossible; (4) 
targets interchanged easily; (5) cathodes are 
replaced easily; (6) regulation of gas pressure 
accomplished conveniently and precisely; (7) 
will operate continuously with heavy output for 
days without pumping or attention; (8) simple 
and efficient water cooling system. 
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Welding Electrodes in 
Vacuum-Packed Can 


The Harnischfeger Corp., Milwaukee, claims 
to have ended forever the problem of how to 
keep welding electrodes fresh over an indefinite 
period of time. With the installation of the 
latest type packaging machine at the end of 
the electrode production line, the electrodes are 
taken from the drying ovens and immediately 
placed in their new containers. Tops are her- 
metically sealed on and the contents remain in 
perfect “‘oven-fresh’’ condition regardless of the 
degree of moisture present in subsequent stor- 
age facilities. It allows the large consumer to 
buy electrodes in quantity and store them with 
complete safety. It also means a distinct ad- 
vantage to welderies which use small quanti 
ties of electrodes enabling them to stock a 
large supply. These new orange and black con 
tainers are quickly and easily opened with a 
key attached to one end. 


A Stiffness Gage 


The Taber Instrument Co., North Tona- 
wanda, N. Y., announces the “Taber V-5 Stiff- 
ness Gage and Triple-Cut Shear,’’ for the meas- 
urement of the stiffness and resilient qualities 
of paper, coated fabrics, light metallic sheet 
and wire. The Triple-Cut Shear is an im- 
portant accessory to the V-5 Gage as it blanks 
out test specimens accurate to size, insuring 
against dimensional errors associated with single 
shears. Both units are light and portable and 
can be used anywhere, in the laboratory, of- 
fice or plant. The gage’s simplicity of opera 
tion and quick direct readings make it easy to 
use, even by those without previous technical 
experience. 

Features claimed are: Metric calibration with 
continuous scale from 0-2000 gram centimeters; 
advanced design, rugged construction; no deli- 
cate parts, electrical contacts or connections; 
sensitive bearings sealed in lubricant for years 
of service without further attention. New low 
price makes it one of the biggest instrument 
values today. Bulletin 3802 will be mailed on 
request, 


An Electric Temperature 
Controller 


The Model Z Electric Temperature Control is 
made by the Partlow Corp., New Hartford, N. 
Y., in both calibrated and uncalibrated models 
with three temperature ranges of 350, 650, 
and 1000°F. and is regularly supplied with a 
thermostatic element having a capillary length 
of 5 ft. but longer lengths can be furnished. 
It is particularly adapted for use on baking 
ovens, air heaters, plastic molding presses, soft 
metal melting pots and similar devices which 
are heated by gas, electricity or oil. It has a 
micro switch with either normally closed, nor- 
mally open or single pole-double throw con- 
tacts. The temperature setting dial is porcelain 
enameled and the setting is made by a knurled 
knob. The double end conduit connection on the 
top facilitates the electric wiring and the en- 
tire cover (front and sides) may be removed 
for inspection without disturbing the tem 
perature setting or wiring. 


A Rotiform Respirator 


Light in weight, comfortable and compact, the 
new “Willson Rotiform Respirator,” Willson 
Products, Inc., Reading, Pa., is approved by the 
U.S. Bureau of Mines for protection against 
Type “A” dusts such as silica quartz, asbestos, 
aluminum, iron ores, etc., produced in the 
process of grinding, mining, quarrying; and in 
industrial operations of grinding, crushing and 
general processing of materials. 

The long life “Rotiform” felt filter is so de- 
signed that an effective filtering surface of 
more than 30 sq. in. is confined in a relatively 
small area. This provides adequate filtering 
efficiency combined with low breathing resistance. 
The construction is such that it will last in- 
definitely before replacement is necessary, the 
only wear being when it is removed from the 
respirator for cleaning. It is easily cleaned by 
introducing a jet of compressed air into the 
core. Spectacles or safety goggles can be worn 
readily with this respirator. All parts are easily 
and economically replaceable. 





Small Gas Furnace 
The A. F. Holden Co., New Haven, Conn., 


announces a small atmospheric pot furnace 
which can be furnished in three sizes so as to 
take the following size pots: 8 by 12 in., 10 
by 14 in., and 12 by 16 in, It is pointed out 
that these units can be controlled automatically 
at low cost because only the flow of gas is 





necessary for control. It is stated that a com- 
plete unit can thus be sold, with automatic 
controls including control valve, nickel thermo- 
couple, lead wire, etc., on the following sched- 
ule: $300 for small size, $357 for medium size, 
and $416 for the larger size. 

This furnace, it is stated, can be used for 
temperatures from 300 deg. for tempering steel 
up to 1650 deg. for carburizing or any Holden 
heat-treating bath within this range of temper- 
ature. It is in effect a small gas furnace and 
requires no auxiliary air. 


A Small Solenoid Air 
Control Valve 


A new control valve for the operation of air 
cylinders of diameters not over 3 in. with cor- 
respondingly short strokes in % in. I.P.T. size 
only and suitable for air pressure up to 200 Ibs. 
operating on G.E, 290-D Solenoid with low 
amperage characteristics has recently been 
brought out by C. B. Hunt & Son, Salem, Ohio. 
This valve is being furnished for 2-way and 
3-way operations and supplied normally closed 
or normally opened, 

This new valve, which is one of the well 
known ‘“‘Quick-As-Wink”’ line, employs the same 
no metal to metal contact valving principle as 
other “‘Quick-As-Wink”’ valves manufactured by 
the same company. One feature of the new 
valve is that there is only one moving part, 
the stainless steel plunger in the valving unit. 
Another feature of the “Quick-As-Wink’’ prin- 
ciple is its freedom from leakage, the design 
being such that an increase in air pressure tends 
to tighten the air seal. 


Electrode for Welding 
Chrome Steel 


The Harnischfeger Corp. of Milwaukee pre- 
sents to the welding industry, Smoothare “‘Har- 
chrome’’—a new electrode designed exclusively 
for welding 4-6% chrome steel. Smootharc 
*“‘Harchrome” deposits weld metal which has the 
same properties as the parent metal—a charac- 
teristic important in this field of arc welding. 
The base metal used in this electrode contains 
from 4-6% Cr and 0.50% Mo, the purpose of 
which is to heighten its resistance to certain 
types of corrosion and oxidation as well as to 
increase its creep strength and resistance to 
impact. Manufactured in sizes from % to 3/16 
in. in diameter, for operation with currents 
from 80 to 200 amps., Smoothare “Harchrome” 
has been developed in the modern Smootharc 
welding electrode plant, a division of Harnisch- 
feger Corp., 4400 W. National Ave., Milwaukee. 
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For Better Gears At Lower Finished Cost 


TIMKEN Alloy Steels for gears are manufac- 
tured in both carburizing and oil-hardening 
grades. Both will give you maximum satisfac- 
tion within their respective capacities. 


TIMKEN Nickel-Moly is the outstanding per- 
former in carburizing steels. Its technical and 
economic advantages have been proved by 
many years of service in TIMKEN Bearings 
and in the product of leading gear manv- 
facturers. TIMKEN Nickel-Moly Steel is 
famous for its high carburizing efficiency; 
uniform response to heat treatment; high 
core ductility; superior strength and excel- 
lent machinability. It can be quenched direct 
from the carburizing medium with minimum 


uniform that piloting, lapping and grinding 
are greatly reduced. 


TIMKEN Oil Hardening Steels respond satis- 
factorily to heat treatment and show such 
uniform distortion that shop practice can be 
stabilized and piloting, lapping and grinding 
minimized. These steels adapt themselves to 
every gear making process with equal smooth- 
ness, accuracy and uniformity. Their strength 
and endurance have been proved over and 
over in the transmissions of leading makes 
of automobiles and in other equally strenu- 
ous kinds of service. It will pay you to put 
your gear steel requirements up to gear 
steel specialists. Our metallurgists are always 














distortion. Incidentally the distortion is so available for consultation. 


THE TIMKEN ROLLER BEARING COMPANY, 


STEEL AND TUBE DIVISION 


Manufacturers of TIMKEN Tapered Roller Bearings for automobiles, motor TI M KEN 


trucks, railroad cars and locomotives and all kinds of industrial machinery; 


CANTON, OHIO 


TIMKEN Alloy Steels and Carbon and Alloy Seamless Tubing; TIMKEN 
Rock Bits; and TIMKEN Fuel Injection Equipment. 
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Harnischfeger Electrode for 
Welding Manganese Steel 


The Harnischfeger Corp. announces Smooth- 


arc “‘Harmang’’—another in its long line of 
Smoothare welding electrodes. 
welding on parts subject to heavy impact, such 


Designed for 


as manganese castings, railroad frogs and cross 
h, etc., “‘Harmang” supplied 


the necessary toughness and hardness. Its basse 


ings, dipper teet 


metal is nickel-manganese steel, ranging from 
to 14% Mn., 3 to 44% Ni. Carbon 
content is in excess of 1%. 

The slag coating which stabilizes the arc and 
protects the metal against loss of carbon and 
manganese is kept to a minimum, so as not to 
interfere with the rapid cooling required to form 
an austenitic deposit. With cold working such 


ummering and peening, 
leposit becomes an extremely hard martensite 
layer which offers great resistance to impact and 
abrasion. Smootharc ‘“‘Harmang’’ operates with 





the same manganese 


the work negative and the electrode positive, 
and is built in sizes from % to % in. diameter, 
for use with currents ranging from 90 to 140 
amps. Further information concerning this new 
welding electrode may be obtained by writing 
the Harnischfeger Corp., 4400 W. National Ave., 
Milwaukee, Wis, 


Bench Model High Speed 
Precision Profile Grinder 


This new bench model machine tool is 
claimed to eliminate costly hand stoning in fit- 
ting of dies and punches, accurately finishing 
templates, gages, cams and special shapes. The 
tool is known as the ‘“‘Boyar-Schultz Profile 
Grinder’’ and is manufactured and sold by 
the Boyar-Schultz Corp., 2110 Walnut St., Chi 


’ortable, low in price, the Boyar-Schultz Pro 
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The Water is Good but 
the Pump Kroke Down 


The town folk were proud of this old pump, when 
really the water made it so famous. . . . Some people 
admire only what they can see. 


The material and workmanship in alloy castings 
might be the best, but a hidden defect might make it 


fail prematurely. 


Thermalloy “X-Ray inspection” determines the 
serviceability of retorts, muffles, lead, salt and cyanide 


pots. 
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file Grinder is built with a unique precision 
spindle that revolves at 20,000 r.p.m., and 
handles various sizes of grinding wheels. The 
revolving spindle is instantly adjustable to pro- 
vide reciprocal movement in a vertical plane. 
As the grinding wheel revolves, the reciprocal 
movement assures even wear to the wheel and 
gives the utmost in smoothness of the surface 
ground. 

The work table has a sine bar adjustment 
feature so any angular setting up to 5 deg. 
may be made with utmost assured accuracy. 
Furnished with the machine for positive at 
tachment to the work table is a specially de 
signed diamond wheel dresser. Motor and all 
moving parts except grinding wheel are en 
closed in ventilated cast aluminum housing, 


Die Casting Machine 


Increases in production ranging up to four 
times are claimed for the new “Lester No. 
HHP-1 Die Casting Machine” by its manufac 
turers, The Phoenix Ice Machine Co., Church 
Ave., Cleveland. The principal features are: 

A positive, speedy die-locking arrangement 
consisting of centrally operated toggle links ac- 
tuated by a hydraulic rotary cylinder; a new- 
ly developed self-contained injection cylinder 
actuator; an exclusive type of accumulator, 
spring-actuated, which gives high injection speed 
and minimum pressure drop and obviates re 





charging of gas; central adjustment of die 
space without misaligning die plates, enabling 
plates to be changed or adjusted in one-fourth 
the time; an injecting mechanism of distinctive 
construction which permits accurate plates t 
be changed or adjusted in one-fourth the time; 
finger-tip control regulates all phases of the 
operating cycle except opening and closing dies. 
Periods for maintaining pressure on the molten 
metal and for cooling it in the die can be 
controlled down to a fraction of a seéond. 

The round furnace is mounted indepéndently 
of the machine proper and can be removed 
without disturbing other parts. Solid cast beams 
give rigidity and prevent misalignment. Mount 
ing area and accessibility are increased and 
mounting cost reduced. 


A Solvent Degreasing 
Machine 


A solvent degreasing machine has been de- 
signed by the Mechanical Process Corp., South 
Orange, N. J., to which has been given the trade 
name ‘“Auto-Solv.” It is intended especially 
for the degreasing and cleaning of atitomatic 
machine screw parts and small stampings. The 
parts are fed by means of a hopper to a travel- 
ing scroll conveyor bucket which revolves and 
tumbles the work, separates it and completely 
washes it. The work from the last bath is re- 
volved slowly to remove entrapped solvent and 
then allowed to cool off slightly before being 
dumped into the chute and then on to the wait- 
ing basket. 

The counter-flow principle is used in the clean 
ing method, in which the pure or clean solvent 
is the final rinse and the first bath is the dirty 
rinse. In this way the contaminated solvent is 
automatically replenished with clean solvent by 
the overflow from the ensuing bath. By a spe- 
cial arrangement the machine acts also as an 
automatic oil separator. Chemicals for degreas- 
ing are also available. 
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Iinland’s Free Cutting Steel 


A new open-hearth steel that has 20 to 50% 
better machinability is being introduced on a 
commercial basis by Inland Steel Co., Chicago. 
For a number of years Battelle Memorial In- 
stitute and the Research Division of Inland 
have been co-operating on the problem of de- 
veloping an open-hearth steel that will have 
the machinability of Bessemer steel and _ still 
retain the superior physical properties of open 
hearth steel. This research has culminated in a 
new steel. 

For several months the new steel has been 
supplied to a few producers of cold drawn bars 
who in turn have cold finished it for a limited 
group of customers for testing. The steel has 
been tested in all types of machining and it is 
reported to have shown a marked superiority 
in machinability not only to open-hearth steel 
but to Bessemer screw stock. Faster production 

s been obtained. 

Large numbers of physical tests and heat 
treating tests have demonstrated that this new 
steel has the same physical properties and can 
be heat treated in the same manner as regular 
steels of the same analysis. The tests on this 
steel in higher carbon analyses indicate the pos- 
ibility of making steels that are truly ‘“‘free 
machining’ in these carbon ranges. It is claimed 
hat, when used with sulphur in the usual screw 
nachine grades, the new steel gives unprece 
lented machinability. When used with low sul 
‘hur in other grades the machining properties 
f screw stock and the physical properties of 

e low sulphur steels are obtained. 


improved Line of “‘Multi- 
Range’”’ Arc Welders 


A new line of ““Multi-Range’’ are welders is 
nnounced by The Hobart Brothers Co., Troy, 
Mhio. It is pointed out that the new models 
nbody the same proven principles of control 
previous models but that the wide welding 
nge of each machine is now divided into 10 
nges with a 100-step, continuously wound 
eostat (volt-amp-adjuster) operating in each 





range. The result is said to be a complete 
absence of “dead spots’, closer control of the 
relationship between open circuit voltage and 
welding current, and a smoothness of opera- 
tion that’s really remarkable. Oscillograph tests 
indicate improved stabilization, The reactance 
may thus be said to be “‘automatically varied to 
suit actual welding requirements.” 

The welding ranges are easily selected by 
turning a large hand wheel of steel covered 
with hard rubber, conveniently located on the 
front of the “Turret Top” control cabinet, while 
the indicating dials are clearly and attractively 
marked in colors of black, red and silver Sep- 
arate voltmeter and ammeter are also provided 
(optional with “Junior” models), flush mounted 
on the front panel. 


Automatic Hardness Testing 


Hand operation in test'ng for hardness of all 
impcrtant parts has been successfully eliminated 
by the introduction of a new automatic ma- 
chine developed by the Pyro-Electro Instru- 
ment Co. of Detroit. This machine is claimed 
to accurately and automatically test hardness in 
any standard scale with instantaneous readings. 
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For lower 
fuel costs 
and better 
operating 
conditions 


UST Engineering Company is one 
of many leading furnace builders 
who realize the importance of adequate 
insulation. They chose Armstrong’s In- 
sulating Fire Brick to insulate the side 
walls and roofs of the furnaces shown 
above, because these brick have proved 
that they meet all the requirements for 
practical, efficient insulation. 

Armstrong’s Brick not only lower 
fuel cost, but they also make operating 
conditions more comfortable for the 
men around the furnaces. Their use per- 
mits thinner furnace walls and con- 
sequent larger hearth area. And because 
of their low heat capacity, these brick 
permit the furnace to come to tempera- 
ture more quickly, thus increasing over- 
all operating efficiency. 

For engineers wishing to make open 
specifications for high temperature in- 
sulation, Armstrong will gladly furnish 
complete specifications outlining the 
standard requirements for the different 
physical characteristics with permissible 


Armstrong’s 













Two views of triple-fired, zone-con- 
trolled, continuous slab heating fur- 
nace built by Rust Furnace Co., 
Pittsburgh, Pennsylvania. Furnaces 
are insulated with Armstrong’s Brick, 


tolerances. Write today for print show- 
ing Armstrong’s 105 Flat Arch Con- 
struction for roofs and hanging walls. 
Armstrong Cork Products 
Company, Building Materials 
Division, 982 Concord Street, 
Lancaster, Pennsylvania. 








IMPORTANT FEATURES 


Ample insulating value 
. High crushing strength 
. Accurate sizing 
. High spalling resistance 
. High salvage value 
. Complete line for wide tempera- 
ture range 
7. Ability to withstand handling in 
shipping and installing 
8. Special shapes of all types and 
sizes 
9. Easily cut on the job 
10. Stocks available in principal cities 
11. Laying cements with same physi- 
cal characteristics as brick 
12. Complete line of refractory facing 
cements 
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HIGH TEMPERATURE INSULATION 


INSULATING FIRE BRICK 
PLASTIC CEMENTS 





HIGH TEMPERATURE BLOCK 
DIATOMACEOUS EARTHS 
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1-QRE CONCENTRATION 





Gold Ore from the Darwin Gold Mines, Ltd., Michipicoten 


District, Ontario. W.B. Timm ET AL. Can. Dept. Mines, Mines 
& Geol. Branch Rept. No. 771, 1937, pp. 8-15. The ore assayed 


Au 3.47-5.65 and Ag 0.22-0.45 oz./ton and As 0.42-0.82%. 
Amalgamation recovered 80-85% of the Au; flotation of tails 
brought recovery to 91.1%. Cyanidation at —100 mesh gave 


95.3% recovery; at —200 mesh, 96.7%. Traps at ball mill dis- 
charge, classified overflow to blankets and blanket tailings to 
cyanidation should give 96% recovery. Gold Ore from the 
Laurentian Mine, Wabigoon Lake Area, Kenora Mining District, 
Ontario. IBID., pp. 16-22. Good extractions of an ore assaying 
Au 0.26 and Ag 0.70 oz./ton were obtained by cyanidation, which 
is recommended. Blanket concentration followed by flotation gave 
more than 90% recovery. Plate amalgamation followed by blan- 
ket and table concentration recovers 82-85% of the Au, and about 
80% can be obtained in barrel amalgamation of the concentrates. 
The fine pyrite passes blankets and tables, but is recovered by 
flotation. Gold Ore from the Osoyoos Mines, Ltd., Osoyoos, 
British Columbia. IBm., pp. 23-29. Plate amalgamation and 
table concentration of this ore, assaying Au 0.71 and Ag 0.10 
oz./ton, As 0.02 and Cu 0.40%, gave low recoveries. The Au 
requires grinding with the Hg. The ore has a tendency to slime, 
causing high loss on tables. Cyanidation at —200 mesh gave fair 
recoveries, but excessive reagent consumption due to Cu, which 
should be floated prior to extraction. Recommended treatment: 
Flotation, cyanidation of tailing (prior aeration in a high CaO 
circuit is beneficial), and barrel amalgamation of concentrates. 
Gold Ore from Gold Fern Mines, Ltd., Nelson, B. C. Ismp., 
pp. 30-35. Au recovery of 95-96% from an ore assaying Au 1.00 
and Ag 0.27 oz./ton, Cu and Pb nil, Zn trace, and As 0.04% 
can be obtained by traps or blankets followed by (1) cyanidation 
of the tailing or (2) flotation to give a concentrate for smelting. 
AHE (1) 

Selective Electrostatic Separation. HERBERT BANKS JOHNSON 
(Ritter Products Corp.) Mining Tech., Vol. 2, 1938, T.P. 877, 11 
pp. Original research. The behavior of crushed minerals in an 
electrostatic field was determined by dropping the mineral through 
an electrostatic field and determining the strength of field required 
to produce a given deflection of the stream. Minerals tested 
included native elements, sulfides of the semimetals, haloids, 
oxides of Si, oxides of metals, intermediate oxides, carbonates, 
silicates, phosphates, sulfates, tungstates-molybdates, hydrocarbon 
compounds, artificial abrasives, and beach sands. Some minerals 
were attracted towards either the positive or negative pole, and 
repelled from the opposite pole. The majority of the silicates, 
carbonates, and oxides of Si were found to be of this type. Other 
minerals were deflected away from the cylinder over which they 
flowed, irrespective of the polarity of this cylinder. JLG (1) 
Identification of Sulphide Minerals by Selective Iridescent 
Filming. A. M. Gaupin (Montana School of Mines) Mining 
Tech., Vol. 2, Mar. 1938, T.P. 912, 16 pp. Original research. 
A new method of mineral identification, termed ‘“‘selective irides- 
cent filming,” is described with the aid of colored micrographs. 
The method consists of the production of films, similar to temper 
films, on the minerals and the use of the colors of the minerals, 
filmed by a definite procedure, for identification. 28 references. 


JLG (1) 


ila. Crushing, Grinding 


& Piant Handling 


Grindability and Grinding Characteristics of Ores. FRrep C. 
Bonp & WALTER L. Maxson (Allis-Chalmers Mfg. Co.) Mining 
Tech., Vol. 2, Mar. 1938, T.P. 888, 22 pp. Original research. 
The results of a large number of closed-circuit grindability tests 
on different ores at different mesh sizes are tabulated in order of 
increasing ease of grinding for each mesh. A method of cor- 
recting screen analyses and calculating from them the surface and 
other properties was developed. A new method of measuring 
the “surface energy” of an ore by pendulum tests is described. 
Tests showed that the amount of new surface produced per revo- 
lution of a mill remained constant when grinding the same ore to 
different sizes and with different circulating loads. Grinding 
efficiencies, calculated on the basis of mew surface area, were 
approximately 60%. JLG (1a) 
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JOHN ATTWOOD, SECTION EDITOP 


ic. Flotation 


Flotation Test on the Recovery of Gold from an Oxidized 
Cupriferous Ore. J. E. LASCHINGER. |]. Chem. Met. Mining 
Soc. S. Africa, Vol. 38, Nov. 1937, pp. 225-227. Assays: 
Tailing—Au 4.8 and Ag 13.7 dwt/ton, Cu 1.8%; ore—Au 18.6 
and Ag 23.6 dwt./ton, Cu 2.7%. The tailing consisted mainly 
of siliceous and hematite grains, with a sensible proportion of 
cuprite, malachite, chrysocolla, azurite and dioptase. Au and Ag 
grains in the tailing were 10-604 in diam. Au was attached to 
Cu minerals and ferruginous slime, Ag to silica and hematite. By 
any of the following methods, 80% of the Au was recovered in 
a cupriferous concentrate: (1) treatment of the pulp with Na.S, 
followed by flotation with amyl xanthate and pine oil, (2) flota- 
tion with Na or K ethyl xanthate with a small addition of 
Dixanthogen 6, and (3) flotation with American Cyanamid Co 
reagent No. 425 with a small quantity of Dixanthogen 6. Na 
silicate (1 lb./ton) was needed to disperse ferruginous slime in 
tailings. Effectiveness of reagents increased with increasing pH 
between 7.0 and 10.0; however, pH of 8.0 was used to avoid 
coagulation. . AHE (lc) 

The Effect of Gangue Minerals on the Flotation of Galena, 
Sphalerite and those Synthetic Ores with Various Hydrogen Ion 
Concentrations. KEIICHIRO YAMAGUCHI. Suiyokwai-Shi, Vol. ‘ 
Jan. 1938, pp. 365-378. In Japanese. Original research. Ca 
cite, quartz, hedenbergite, shale and limonite were finely crush« 
to finer than 100 mesh, and mixed with pure galena or pu: 
sphalerite, or both. Solutions of pH from 6.9 to 11.6 were use 
Calcite has no effect on the floatability of galena, although the Z 
extraction decreases slightly with selective treatment. Quar 
tends to increase the floatability of galena, and the Pb extractic 
increases from 94.1 to 98.1% as the pH value increases, in sing 
flotation. However, extraction of Zn decreases from 82.7% 
13.6% in the single flotation of sphalerite. Hedenbergite i 
creases the recovery of Zn from 65.6% to 96.6% as the pH val 
increases in the single flotation of sphalerite. Shale has a b 
effect on the flotation of galena, but the extraction of Zn 
improved. Limonite increases the floatability of galena, but 
detrimental to sphalerite. HN (1 

Modern American Flotation Plant (Modernt amerikans! 
flotationsanrikningsverk) O. V. Borckvist. Tek. Tid., Vol. ¢ 
Jan. 15, 1938 (Section Bergsvetenskap), pp. 1-4. Description 
the Park City, Utah, flotation plant of Silver King Coalition Mine 
Co. Capacity 800 tons of ore/24 hr. A complex sulphide « 
containing Pb, Zn, Ag, Au, and Cu is treated. McIntosh cells a 
used exclusively, 18 cells in the Pb circuit, which is neutral, and 
18 cells in the Zn circuit, which is slightly basic. Concentrates 
are thickened, filtered and shipped to smelter with 6-8% H,0O. 
Recovery in 1935 was 95% of Pb in concentrate containing 64.9°% 
Pb, and 83% Zn in concentrate with 62.1% Zn. Power con- 
sumption was 33° kw.-hr./ton of concentrate, and reagent con- 


“ry. nd . 


m? 


sumption $0.34/ton of ore treated. BHS (ic) 
id. Magnetic Separation 
Magnetic Concentration on the Mesabi Makes Progress. 


JOHN J. CraiG (Butler Brothers) Eng. Mining J., Vol. 139, Jan. 
1938, pp. 48-51. The Butler Brothers plant at Cooley, Minn., 
treats roasted jig tailings on wet cobbers. Flowsheets are given 
for the magnetic roasting and concentration plant, and the mech. 
equipment; metallurgical flowsheets are given for both the whole 
plant and the concentration plant. WHB (1d) 


ie. Amalgamation, Cyani- 


dation & Leaching 


Use of Aijir-slaked Lime in Cyanidation. E. W. O'BRIEN. 
Chem. Eng. Mining Rev., Vol. 30, Dec. 15, 1937, pp. 79-81. By 
air-slaked lime is meant burnt lime, exposed to the air in a 
shallow layer and turned over periodically. Use of this showed a 
material improvement in recovery. Treatment of ore at Hillgrove, 
N.S.W., is outlined. WHB (ie) 
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2a. Non-Ferrous 


The Electrolytic Recovery of Cobalt from Sulphate Solution. 
KIYOKADO NISHIHARA. Susyokwai-Shi, Vol. 9, Jan. 1938, pp. 
355-364. In Japanese. Original research. Electrolysis of Co in 
sulphate solution was carried out with Pb plate as the anode. A 
small amount of free acid considerably decreased the cathode cur- 
rent efficiency, e.g. at 20° C. current efficiency was 86% with 
0.02 N H:SO, in 1 N CoSO, solution and 37.6% with 0.1 N 
acid. A current efficiency of over 80% was obtained in 1-3 N 
CoSO, with a current density of 2 amps./dm.’ at 20° C., if the 
pH value of the electrolyte was kept over 2. Some black or pale 
blue compound of Co was formed with the cathode deposit when 
the concentration of Co in the neutral electrolyte was reduced. 
The minimum concentration from which only metallic Co deposits 
varied with agitation—0.1 N with the Myrius Fromm agitator 
and 0.3 N with mechanical agitation at 20° C. and a current den- 
sity of 2 amps./dm.* When the current density was decreased 
to 1 amp./dm.’, the minimum concentration became 0.1 N at 
20° C. with mechanical agitation. When the electrolysis, starting 
with 1 N neutral solution of Co sulphate with a current density 
of 2 amps./dm.*, was conducted without diaphragm, a black pre- 
ipitate consisting of CozO; .xH2O was formed on the Pb anode 
ind in the electrolyte. Above 50° C., the terminal voltage rises 
soon after the beginning of the electrolysis because of this coat- 
ing. If the temperature was kept below 35° C., the rise of 
terminal voltage was not noticeable for several hrs., in spite of the 
coating. With 1 N H:SO, saturated with SO, gas or 1 N NaSO, 
solution containing 10 g./l. of NasS:O,.2H:O as anolyte and a 
| N CoSQO, solution containing basic Co carbonate as catholyte, a 
good compact deposit was obtained with current density from 1 
to 4 amps./dm.’ at temperatures above 50° C. HN (2a) 


2b. Ferrous 


Smelting of Basic Bessemer Iron in the Blast Furnace with 
Acid Slag fro mLow-grade German Iron Ores (Erschmelzen von 
Thomasroheisen im Hochofen mit saurer Schlackenfiihrung aus 
eisenarmen deutschen Erzen) W. LENNINGS. Siah/ u. Eisen, 
Vol. 58, Jan. 13, 1938, pp. 25-34, 52-58. Original research. 
Present German conditions require smelting of the lean domestic 
ores high in SiO,. The necessary CaO additions and the result- 
ing high slag volume raise the coke consumption and lower the 
yield, rendering the utilization of the lean ores impractical. How- 
ever, by lowering the CaO additions and working with a more 
acid and hence more fluid slag, the slag volume and coke con- 
sumption can be kept down and the yield raised. Desulphuriza- 
tion is accomplished after tapping by NazCO, additions to the 
ladle. This produces pig Fe at a lower cost than when using 
high-grade ore. SE (2b) 


Influence of Sinter Addition to the Charge of Blast Fur- 
naces, and the Operating Practice Used with Sinter Additions. 
M. GONCHAREVSKI. Teoria i Pract. Met., Vol. 10, No. 1, 1938, 
pp. 13-20. In Russian. Original investigation. The strength of 
sinter increases with FeO content in the range 7-25%. A drop 
test shows the properties of the sinter better than a rotary drum 
test. Reducibility of sinter is greater than of ore, when the latter 
is in lumps larger than 35 mm. Increase of sinter in the charge 
up to 50% raises yield and reduces coke consumption; above 
50% sinter, it is better to deepen oxidation zone and to decrease 
coke charge. (2b) 


Oxygen as an Aid in Metallurgical Processes (Sauerstoff als 
Hilfsmittel bei den metallurgischen Verfahren) R. DurreEr. 
Stahl u. Eisen, Vol. 57, Oct. 7, 1937, pp. 1118-1119. General. 
At present costs of O, it appears practicable to use O, for en- 
riching the air blown into the blast furnace. A slight increase in 
O. results in a shorter shaft, a saving in coke, a greater output, 
and a higher temp., the latter being especially advantageous in 
smelting acid ores. SE (2b) 
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EMERY, SECTION EDITOR 


Sodium Carbonate Treatment in the Blast Furnace Operation 
at the Réchling Iron and Steel Works (Die Sodaverarbeitung 
im Hochofenbetrieb der Réchling’schen Eisen- und Stahlwerke) 
A. HoLscHUH. Stahl u. Eisen, Vol. 58, Feb. 10, 1938, pp. 133- 
136. Original research. Desulphurization of low-Mn basic 
Bessemer pig Fe was necessary, using about 6.5 kg. molten Na:CO 
per ton of pig Fe. Molten Na:CO; reduced temp. drop, fumes and 
Na:CO,; loss, and gave better desulphurization than solid NasCO;. A 
special drum furnace was used for melting the NazCOs, lined with 
tar-dolomite like a basic Bessemer converter; 600 tons were melted 
on 1 such lining. The desulphurized Fe was transferred to an- 
other ladle for easier removal of the slag. SE (2b) 


Acid Smelting in the Blast Furnace and the Importance of 
Alkali Slags (Das saure Schmelzen im Hochofen und die 
Bedeutung alkalischer Schlacken bei den metallurgischen Vor- 
gangen) M. PASCHKE. Stahl uw. Eisen, Vol. 57, Oct. 7, 1937, 
pp. 1114-1117. Smelting of high SiO. low grade Fe ores with 
acid slags, followed by subsequent desulphurization with Na:COs, 
is discussed. Low grade bauxite can be refined in the blast fur- 
nace by adding the bauxite to the burden along with soda; Na 
aluminate is formed in the slag, which can be leached out and 
used in the production of Al. SE (2b) 


Raw Material Supply and Pig Iron and Steel Grades (Roh- 
stofflage, Roheisen- und Stahl-Sortenfrage) P. REICHARDT. 
Stahl u. Eisen, Vol. 57, Oct. 1937, pp. 1104-1109. General. The 
German steel industry has consistently used about 14 ton of scrap 
for every ton of pig Fe. The supply of high P ore and of 
scrap is such that about 24 of the steel tonnage has been basic 
Bessemer and ¥/, basic open-hearth. The ore and scrap supplies 
are such that the proportion of basic open-hearth steel produced 
is on the increase. SE (2b) 


Raw Material Supply and the Manganese Problem in the Pig 
Iron Industry (Die Rohstofflage und Manganfrage in der 
Roheisenwirtschaft) H. BANSEN. Stahl u. Eisen, Vol. 57, Oct. 
7, 1937, pp. 1109-1114. General. Means for avoiding Mn losses 
in the blast furnace and open-hearth are discussed. Where the 
pig Fe is high in Mn, it is suggested the open-hearth be run to 
leave about 40% of the Mn in the bath as residual Mn to save 
on FeMn additions. SE (2b) 


Some Remarks on the Influence of Slag in Blast Furnace 
Process. V. GULYGA. Teoria i Pract. Met., Vol. 9, No. 12, 
1937, pp. 5-8. Im Russian. An opinion is advanced that the 
basicity of slags is not a prerequisite for making foundry Fe. The 
idea was originally introduced to obtain low-S Fe of the foundry 
type, but was retained and extended. Many examples are cited 
when the same slag was used for making irons with widely dif- 
ferent characteristics. (2b) 


Pig Casting Machine. C. P. CLINGERMAN (Carnegie-Illinois 
Steel Corp.) Steel, Vol. 102, Jan. 17, 1938, pp. 48, 50. Descrip- 
tive. Machine is a double-strand type of improved design and 
operates economically.’ It produces 1500 tons of 80-Ib. p’gs in 
24 hrs., with scrap loss of 0.5%. Cast-Fe molds are used, and 
are coated with burnt dolomite. Most suitable speed of strand 
for good quality Fe is 28 ft./sec. Short-pour ladles are used. 

MS (2b) 


Disintegration of Iron Ore with Carbon Monoxide (Eisen- 
erzspaltung durch Kohlenoxyd) W. BAUKLOH. Stahl u. Eisen, 
Vol, 57, Dec. 23, 1937, pp. 1421-1423. Original research. The 
disintegration of ore is possible only at temperatures and pres- 
sures, and with the relative amounts of gas present at which the 
reaction 2CO == C + CO, tends to go to the left. Porous ores, 
such as minette, split up quickly, whereas a solid ore like magne- 
tite is cracked by CO only at the surface. SE (2b) 


Utilization of Flue Dust in the Blast Furnace (Verwertung 
des Gichtstaubes im Hochofenbetrieb) E. KAYENBURG. Stahi uw. 
Eisen, Vol. 58, Mar. 10, 1938, pp. 276-279. Original research. 
The smelting of fine ores produces large amounts of flue dust. 
Heskamp’s method of utilizing the flue dust by blowing it along 
with fine ore into the lower part of the blast furnace, which has 
worked out very successfully, is described. SE (2b) 
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3+ MELTING. REFINING AND CASTING 


Some Aspects of the Casting of Commercial Ingots. W. A. C. 
NEWMAN. Foundry Trade ]., Vol. 58, Mar. 17, 1938, pp. 239- 
243. Up-to-date review plus original research. The molds into 
which Cu is cast were originally made of cast Fe, but eventually 
Cu molds were adopted, and in most recent practice these are, 
in addition, water-cooled. The casting of ingots which have to 
be rolled or otherwise worked involves the production of mate- 
rial of the highest chemical, physical and mechanical character. 
Until comparatively recently the normal type of chill mold used 
for non-ferrous ingots was made of cast Fe, preferably of close- 
grained hematite Fe. Three serious disadvantages of cast Fe 
molds are: (1) The gas evolution during pouring; (2) the 
growth of the cast Fe, and (3) their low heat conductivity and 
high thermal stress during casting. The gassing is probably pri- 
marily due to overheating by contact with the molten metal. 
Contributory causes are the porosity of the Fe and the reaction 
between the superficial oxide on the metal and the C in the Fe 
(probably the combined C rather than the graphite) which is 
accentuated by the effects of the mold dressings. The substitution 
of mild steel for cast Fe diminishes the blowing and cracking 
effects, but 2 other serious defects arise, 7.e. distortion of the mold, 
and the liability of the molten metal to weld on the steel. This 
latter trouble has been met somewhat by aluminizing the surfaces 
of steel molds. Of almost opposite character to the Cu mold is 
the Ni-Fe mold designed by Ericsson and used in the Erical process 
of casting, which has lower conductivity and lower thermal 
expansion than the Cu; hence solidification rate is much lower. 
Piping is avoided without the necessity of feeding. A thin clay 
wash, followed by a thin oil dressing is recommended for the 
Ericsson mold. AIK (3) 

Feeding of Castings with Special Reference to the Steam- 
pressure Method. BEN Hirp. Foundry Trade J., Vol. 58, Mar. 
3, 1938, pp. 195-196. Original research. The steam-pressure 
method was introduced to obtain the benefit of pressure feeding 
without the expense in labor and material involved in making up 
high runner and riser heads. Over a long period of application 
the method has given satisfactory results on various types of 
castings. When using this method special cast Fe plates in the 
form of a shallow dish are made to suit the various sizes of 
bushes used. It is important that the inside sizes of the dish 
should be at least an in. to 2 in. larger than the outside sizes of 
the riser bush. . The. dish is filled level with wet sand, or, better 
still, loam. ‘The sand must be really wet. Immediately the mold 
is poured, the plates, loam or sandside down, are placed on the 
runner and riser bushes, and the weight quickly dropped on the 
plates, simultaneously, if possible. As soon as the weight is 
dropped, the wet loam makes a seal between the plate and the 
bush edges, and steam is generated at once from the wet loam by 
the heat of the metal, and a pressure approximately that of the 
weight placed on the plate is produced. The mold must be 
weighted, or clamped ‘very securely to withstand pressure. The 
method has proved very successful on heavy flywheels, which are 
machined all over. Cylinder heads which are subjected to water 
pressure have definitely benefited by steam-pressure feeding. 


AIK (3) 
Production of Flange Pipe Temp!ets or Closures. Foundry 
Trade J., Vol. 58, Jan. 27, 1938, pp. 99-100. Practical. Some 


foundries object to using wood templets, for they must first be 
placed on the marking out table and measured, with the ever- 
present chance of mistakes. Also, the pattern-maker uses the wood 
templet in the mold for setting his flanges. Frequently this 
makes a bad mess of the mold and materially delays progress. 
On the other hand, some foundries prefer templets to sketches. 
The author condemns the templet system on the score that the 
templets are made in the cheapest way and do not show the cor- 
rect shape of the castings. Illustrated with photographs and 
sketches. AIK (3) 
Defects in Difficult Castings. J. L. Francis. Irom Steel Ind. 
Vol. 10, Sept. 1937, pp. 598-602. General discussion concerning 
production of castings in which defects arise from volume con- 
traction during freezing, aggravated by a solidification range and 
non-uniform cooling. Comments are made on design, use of in- 
serts, pouring speed and temperature, and risers and feeding heads. 
CEJ (3) 
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G. L. CRAIG, ESCTION EDITOR 

Artificial Production of Metal Nuclei in Solidifying Metals 
(Ueber eine kiinstliche Erzeugung von Metallkeimen in erstar- 
renden Metallschme!zen) EricH ScHEiIL. Z. Metallkunde, Vol 
28, Aug. 1936, pp. 228-229. Original research. The experi- 
menter failed to improve the grain size of 3% Si-steel and pure Al 
by inoculation with powder nuclei. Considerable refinement was 
obtained by inserting wires of the metal in the mold before cast- 
ing. The grain size depends on the number and gauge of the 
wires, critical values of which yield the best grain size. EF (3) 


3a. Non-Ferrous 


The Casting of Nickel Silver for Foundry Purposes. F. 
Hupson. Foundry Trade J]., Vol. 58, Feb. 17, 1938, pp. 155-158, 
161. Data presented for the guidance of the non-ferrous foundry- 
men in handling these alloys. All non-ferrous alloys containing 
appreciable quantities of Ni are susceptible to gas absorption dur- 
ing melting, particularly so far as Hz is concerned. The name 
“nickel silver’ is normally applied to metals essentially contain- 
ing 10-30% Ni, 5-45% Zn, balance Cu. From experience, a small 
addition of Sn has been found desirable in the production of 
Ni silver castings, as it seems to ensure denseness, fine grain- 
structure and increased fluidity. It also has a marked effect on the 
tensile properties, increasing maximum strength and hardness to a 
considerable degree. For general work, it is feasible to allow up 
to 4% Sn. Pb is frequently intentionally present in cast Ni silver 
where ease of machining rather than tensile strength is of pri- 
mary importance. Many commercial alloys carry up to 7% Pb. 
Fe is an element to which some attention has recently been given 
in connection with Ni silvers and is sometimes used up to 5%. 
However, for normal purposes, Fe is regarded as an impurity. S 
should be kept at a minimum, /.e., not more than 0.035%. Si 
and Al are detrimental to the attainment of pressure tightness 
The presence of 0.25% Mn is a distinct advantage as it deoxi- 
dizes the metal and tends to eliminate unsoundness. Mg and P 
are also often used for deoxidizing purposes, but the amount added 
should be such as to be entirely consumed by the reaction, or to 
be retained as only a trace in the final product. C is also to be 
classed as an objectionable impurity. The best results are most 
easily obtained with either forced-draft coke-fired or oil-fired units. 
Composition of charge, melting procedure, de-oxidation, pouring, 
molding, molding-sands, core sands, defects in Ni silver, etc., are 
discussed. AIK (3a) 

Influence of Melting and Casting Conditions on Gas Content 
and Structure of Aluminum Casting Alloys (Einfluss der 
Schmelz- und Giessbedingungen auf Gasgehalt und Gefiige von 
Aluminiumgusslegierungen) G. GURTLER. Giesserei, Vol. 25, 
Feb. 25, 1938, pp.. 88-95. Practical investigation of conditions 
for obtaining sound Al castings, and description of methods to 
determine absorption and effect of absorbed gases. Al and silumin 
can absorb H and also water vapor under slight pressure, even 
below 800 The solubility of gases is only slightly affected by 
temp. In flowing through the sand mold, the metal absorbs in- 
creasing amounts of gas with rising temp., the pouring temp. and 
the lengths of the paths in the mold of the flowing metal should 
be kept as low as possible. In chill-mold castings, a greater 
solubility for gas can be assumed than that corresponding to 
equilibrium. The effect of solidification velocity on the structure 
is discussed and shown in micro- and macrographs. 25 references. 

Ha (3a) 

The Manufacture of Oxygen-free High-conductivity Copper. 
E. F. Cone (Staff) Metals and Alloys, Vol. 8, Feb. 1937, pp. 33- 
37. Descriptive discussion. The method used by the U. S. Metals 
Refining Co. in the manufacture of OFHC Cu is a continuous 
process, based on the combined use of charcoal and controlled 
atmosphere. Cathode Cu is charged into an oil-fired reverberatory 
furnace. After poling, the molten Cu flows through a charcoal- 
covered trough into a deoxidizing unit containing charcoal. The 
metal is then poured inte water-cooled molds under controlled 
atmosphere. Temp. control in the pouring hearth is maintained 
within + 10° C. GEG (3a) 
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OWMETAL*, in addition to endowing prod- 
ucts everywhere with new lightness, is effecting 
important savings in their production costs. 


The experience of The National Acme Company, 
Cleveland, Ohio, includes machining operations 
on every kind of metal. They find that DOW- 
METAL is one of the easiest of all to machine. It 
has no tendency to drag, tear or chip out. Heavy 
cuts and feeds may be taken at high speeds without 
excessive heating of cutting tools or work. Their 
cost records show that castings made of DOW- 
METAL can be machined for 17 per cent less than 
those made of any other structural alloy. 


These unique properties of extreme lightness and 
exceptional machinability, combined with strength, 
toughness and durability, have led manufacturers 
to incorporate DOWMETAL in nearly every type 
of product. 


Perhaps your product is handicapped by needless 
weight. Let us show you how DOWMETAL has 
brought outstanding advantages to the products of 
countless industries. Write today for copy of the 
booklet, “Industry's Lightest Structural Metal” 
showing many of these DOWMETAL applications. 


THE DOW CHEMICAL COMPANY 
Midland + Dowmetal Division . Michigan 


Branch Sales Offices: 30 Rockefeller Plaza, New York City; Second and 
Madison Streets, St. Louis; Field Building, Chicago; 1400-16th Street, 
San Francisco; 2260 East 15th Street, Los Angeles 





This workman has been able 
to machine the highly finished 


parts in background...... "™  ...... 17 per cent faster from 


this than from any other metal 
of equal strength. 


” DOW METAL castings like 





MAGNESIUM ALLOYS 
LIGHTEST OF ALL STRUCTURAL METALS 


DOWMETAL is available in sand, permanent mold and die 


castings, sheet, strip, plate, forgings, standard and special 


extruded shapes. It is one of the easiest of all metals to machine. 


*Reg. U.S. Pat. Off 

















Non-ferrous Foundry Practice. I. Non-ferrous Moulding 
Sands. J. Lainc & R. T. RotFe. Metal Ind., London, Vol. 52, 
Mar. 4, 1938, pp. 255-260. Review. Molding sands for non- 
ferrous materials are similar to those used for cast Fe. Fineness, 
strength and permeability are the qualities most important for 
non-ferrous work. For dry sand work fineness is not a factor, as 
the mold face can be coated with a refractory wash, but for — 
sand, fineness is essential for good casting surfaces. Permeability 
depends on the size and shape of the silica grains, the quantity 
of clay and other bonding materials that may be present, the dis- 
tribution of these in relation to the silica grains, the water content 
and the density of the rammed sand. High permeability is desir- 
able in green sand because the molds have to be rammed to pro- 
duce a good skin. Round uniform-grained sand has a smaller loss 
of permeability on hard ramming than does one with grains that 
vary considerably in size and shape. Milling improves the per- 
meability. The molding method is influenced by the permeability 
of the sand used. Where casting temp. are below the burning 
temp. of the grain or bonding material the sand can be used 
repeatedly. Owing to its fluidity, phosphor bronze is very difficult 
to cast with good clean surfaces, and coat of refractory wash is 
usually required. Coal dust is sometimes added to sand, but in 
foundries making a wide range of alloys, its use is dangerous. 
Cu-Ni requires sands of outstanding refractory and permeability 
characteristics; the dry sand method is nearly always employed. 
For light alloys, the sand must be fine and strong, for surface 
defects are more noticeable in these alloys than in other non- 
ferrous work. Oil sand cores can be used for most non-ferrous 
work, the mixture being varied slightly to suit the alloy. Coring 
phosphor bronze is the most difficult, and oil sand cores are not 
satisfactory. Most Al alloys are hot short, so that contraction on 
cooling will cause cracks, which has led to an extensive use of 
green sand cores. With low moisture (5-6%) there is little 
chance of scabbing. For small work this is not satisfactory and 
dry sand method is used. When oil sand cores are used for Al 
alloys, the low temp. of the metal will not burn out the bond, 
except in the surface; difficulty in removing the core will then be 
experienced. II. Melting Furnaces. I[bid., Mar. 11, 1938, pp. 
279-282. Melting furnaces may be divided into 2 classes: (1) 
Those in which the metal is melted in contact with the products 
of combustion, and (2) those in which the metal is protected from 
the products of combustion to a greater or lesser degree. Of the 
second type, the pit furnaces have the advantages of simplicity, low 
maintenance and low depreciation and its versatility in use. The 
drawbacks are the high labor charges, coke ratio, crucible costs 
coupled with slow melting rate. Forced draught furnaces elimi- 
nate or decrease most of these. Coke-fired tilting furnaces have 
a greater thermal efficiency than the ordinary pit furnace, with a 
longer crucible life. The use of oil-fired tilting furnaces has 
numerous advantages. In England, due to cost, electric melting is 
rarely employed except for highest quality work. The furnace 
atmosphere considerably affects the melting loss. For melting 
Sn-bronzes, a slightly oxidizing atmosphere is preferred; for high 
Zn alloys, a slightly reducing atmosphere. Little control of at- 
mosphere can be effected in coke-fired furnaces, but oil firing is 
more amenable in this respect. III. The Bronzes. Ibid., Mar. 
18, 1938, pp. 307-310. The addition of Sn to Cu does little to 
improve the castability. Sn-bronzes, however, are seldom made 
without the use of a suitable deoxidant, such as P or Zn, so that 
88:10:2, or admiralty bronze, has high castability. Many modifica- 
tions of the alloy are used. For pressure work the Zn is increased, 
with a reduction in Sn; for corrosion resistance, the Zn is some- 
times omitted and Pb added. The phosphor bronzes are close to 
being true bronzes. Alloys low in Sn and P are termed ‘‘malle- 
able,’ as they are soft, ductile and malleable. Those high in Sn 
and P are the so-called cast phosphor bronzes, being hard and 
brittle. The malleable alloys are used where strength, coupled 
with corrosion resistance, is required. The cast alloy is used for 
bearings. With a slight modification to improve the ductility, the 
alloy is used for gearwheels. Centrifugally (or chill) cast P- 
bronze is much superior to the same alloy in the sand cast state; 
the much finer grain, shown both by fracture and microstructure 
is associated with greater density and hardness, with a substantial 
increase in both tensile and compressive strength. IV. The 
Bronzes. I[bid., Apr. 1, 1938, pp. 355-358. The structure of the 
cast bronzes is discussed with reference to the Sn-Cu constitutional 
diagram. Slowly cooled alloys of 16% Sn or less consist entirely 
of a solid solution. Alloys containing more Sn show various 
transformations. In practice, conditions varying considerably from 
those of equilibrium will be found. One of the chief differences 
of alloys cast under usual foundry conditions is in the position of 
the a boundary line. Because alloys as low as 7% Sn have shown 
5, the Sn content is usually kept low. The modification produced 
by Zn, which is generally found in these alloys, may be calculated 
on the basis that its effect is about half that of Sn. The char- 
acteristics of cast gunmetal (88:10:2) are considered. The typical 
structure of a gunmetal (9.15% Sn, 0.15 Sb, 88.71 Cu, 0.37 Pb, 
nil Fe, 1.44 Zn, 0.23 As) shows hard inclusions of a — & eutec- 
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toid scattered through a matrix of a. While the Brinell hardness 
of this alloy is only 80, that of the 8 constituent is about 220. 
The amount of the eutectoid is considerably influenced by the rate 
of cooling. The presence of the eutectoid renders the alloy un- 
workable at ordinary temp., but annealing at temp. between 
590-799° C., so as to reconstitute the 8 constituent, enables the 
bronze to be worked. The limits of impurities allowable are: 
Sb 0.30% max., P 0.02 max., Al nil, As 0.30 max., Bi nil, Fe 
0.30 max., and § 0.05 max. Al is objectionable in gunmetal, 
forming an oxide film; this effect is noted at Al contents as low 
as 0.001 to 0.003%. Sb causes a progressive deterioration of the 
sand cast alloy, an effect which is accompanied by increasing 
quantities of intercrystalline eutectoid. The effect of As is simi- 
lar. Bi separates as a brittle intercrystalline film which greatly 
reduces the strength and ductility. Fe increases brittleness and 
causes sluggish pouring, producing scabby castings with hard spots. 
12 references. V. The Bronzes. IJbid., Apr. 15, 1938, pp. 405- 
408. The effect of Pb in quantities up to 144% in 88:10:2 gun- 
metal green cast bars slightly increases the strength and greatly 
increases the ductility; on exceeding this limit, these values fall 
off; superior impact resistance was also observed. Additions of 
0.5% Pb will improve the machinability. Micrographs are given 
to show the distribution of Pb in an alloy of: 10.07% Sn; 82.77 
Cu; 7.07 Pb; nil Zn; trace Ni; .039 P. As Pb solidifies at a low 
temp. (327° C.), there is considerable danger of segregation. The 
Pb inclusions are frequently associated with a-8 eutectoid. Cast- 
ings were examined wherein the liquid portions of the metal were 
extruded into the cavities by the solidified portions, forming 
segregates quite loose in their respective cavities. Normal unseg- 
regated castings analyzed: 6.1% Sn; 86.4 Cu; 1.86 Pb; 0.35 Fe; 
5.36 Zn; alloys showing segregates analyzed: 5.79 Sn; 86.65 Cu; 
1.69 Pb; 0.35 Fe; 5.40 Zn. The segregate from this casting 
analyzed: 15.36% Sn; 72.95 Cu; 8.31 Pb; 0.24 Fe; 3.30 Zn. 
A similar effect is observed in casting P-bronze, where beads of 
segregate are squeezed out at the runners and risers known as 
‘“Sn-sweat.”” This is substantially the ternary eutectoid of CusP, 
a-solid solution, and the § constituent. When Pb is present, it 
is segregated with this complex eutectoid. The plastic bronzes of 
the type 65 Cu, 5 Sn, and 30 Pb are susceptible to segregation. 
This is controlled to some extent by Ni, Na, or Li additions. Ni 
additions to gunmetal promote grain refinement, increase strength 
and hardness, and reduce the rate of wear. With Ni cheaper than 
Sn, there is an economic advantage in replacing half the Sn in 
88:10:2 gunmetal with an equivalent quantity of Ni. Ni bronzes 
are amenable to heat treatment producing improved mechanical 
properties. The Ni-Cu-Sn alloys are particularly adapted to 
hydraulic applications because of their excellent corrosion resist- 
ance. The usual Pb content of plastic bronzes is 30%. The use 
of larger proportions is prevented by reason of practical diff- 
culties in preventing undue Pb segregation. The binary alloy 
Cu-Pb shows a miscibility gap in the liquid state between 37-93 
per cent Pb. The usual 5% Sn in plastic bronze has little or 
no inhibiting effect on Pb segregation. Experiments have shown 
that increasing Ni content can so correct segregations as to per- 
mit the use of larger proportions of Pb. The permissible Pb con- 
tent of 1, 2, and 3 per’cent Ni are shown to be approximately 
32, 37, and 42 per cent, respectively. 12 references. 
RWB (3a) 
Refining of Aluminum (Aluminium-Raffination) K. SIEDEN- 
ropF. Aluminium, Vol. 20, Feb. 1938, pp. 71-73. The produc- 
tion of purest Al (of 99.990-99.999%) is based on electrolysis 
in a bath of molten salts, whereby the raw material (of 99.80% 
purity) is anode and the purest Al cathode; the raw Al, melt and 
purest metal lie in 3 horizontal layers above one another. Mixing 
is prevented by the differences in their specific gravity, the pure 
metal being the upper, the raw Al, as anode, the bottom layer. 
The melt consists of 60% Ba chloride, 24% Al fluoride, 16% 
Na fluoride. Al of 99.999% purity contains about 0.0005% Si 
and 0.0002-0.0003% each of Fe and Cu. Precautions for remelt- 
ing and working such pure metal are discussed. Ha (3a) 
The Production of Die Cast Pistons. Machinery, London, 
Die Casting Suppl., Vol. 51, Feb. 3, 1938, pp. 25-27. Practical. 
Gravity die cast pistons are made of Hiduminium RR 53. The 
complicated cores, made of an air hardening steel, are quenched in 
graphite and water after each operation. Dies are cast Fe. 
With a casting temperature of 680° C., each set of dies and cores 
lasts a minimum of 50,000 castings. JZB (3a) 


Higher Quality in Castings. W.C. Deverrux. Light Metals, 
Vol. 1, Feb. 1938, pp. 5-6. A general summary is given of the 
factors influencing the production of satisfactory castings, with 
particular reference to Al and Mg castings. The importance of 
properly positioning runners and risers is stressed, and radiological 
examination for control of casting procedure is urged. AUS (3a) 

Steps to Pure Aluminum (Stufen zum reinen Aluminium) H. 
ROuRIG. Aluminium, Vol. 20, Feb. 1938, pp. 69-71. A brief 
survey of the processes employed to increase the purity of Al up 
to the present where a purity of 99.98% is obtained by the 
Hoopes’ process in the ordinary manufacturing methods. Ha (3a) 
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Causes of the Appearance of Sand Seams in Steel Plates 
(Entstehungsursachen von Sandstreifen auf Platinen) H. 
GREWE & R. RiCKERT. Arch. Eisenhittenw., Vol. 11, Mar. 1938, 
pp. 421-429. A mineralogic study was made of the constituents 
of surface sand seams in low C steel plates to determine whether 
sand seams arise mainly from the products of deoxidation in the 
steel or whether they have their origin in the fluxing and erosion 
of refractories by the molten steel and the entrainment in the steel 
of these particles of refractories. It is concluded in agreement 
with the suggestion of Daeves (Metals and Alloys, Vol. 4, Aug. 
1933, p. MA 262) that runner brick and ladle refractories may be 
fluxed by molten steel, particularly by MnO in the steel, and that 
the resulting glass-like inclusions form sand seams. The MnO in 
the steel, in reacting with clay in the refractories (Al,O; . 2SiO:), 
causes the separation of crystals of corundum (AlI.O;), sillimanite 
(Al,O; SiO:), Mullite (1.5 AlLO; SiO.) and Rhodonite 
(MnO . SiO:) according to the following reactions: 


AkOs3.2Si02 + MnO = AkOs.SiOz2 + MnO.SiOz, and 
AkOs.SiO2 + MnO = AkOs + MnO.SiOx. 


By the partial solution of the clay, whole grains of the refractory 
are broken off and are entrained in the steel, along with the above 
mentioned minerals. Some of this material appears as sand seams 
on the plates. High silica refractories are less attacked than clay, 
and their slagged products, consisting of corroded quartz grains, 
are seldom found in sand seams. Slag scum, formed from deoxi- 
dation products, which may be seen floating on the steel as it 
fills the ingot mold, does not play a part in forming sand seams. 


SE (3b) 


Nitrogen Added from Titanium Cyano-nitride to the Chro- 
mium Irons. GEORGE F. Comstock (Titanium Alloy Mfg. Co.) 
Metal Progress, Vol. 33, Mar. 1938, pp. 269-274. Original re- 
search. Cr-Fe alloys containing more than 25% Cr solidify with 
very coarse grains and are correspondingly brittle. Y-iron cannot 
xist in these alloys, hence the castings or plates cannot be grain- 
efined by heat treatment. N causes a finer-grained ingot or 
asting, and is usually added via a high-N ferro-chrome used in 
naking them, but practical experience with this. high-N ferro- 
hrome has not always been favorable. An alternative method, 
onsisting in the addition of Ti cyano-nitride during melting, is 
uggested. This compound, which contains nominally 80% Ti, 
‘% C, 7% N, 2% Fe and 0.3% Si, decomposes when added with 
irdinary low-C ferro-chrome to the charge in the electric fur- 
1ace; the N passes into the steel as Cr nitride and the Ti is lib- 
‘rated to deoxidize the steel, eventually being largely lost as 
riOz. Experience in several steel foundries has shown that it is 
nuch easier to secure fine-grained, high-Cr steel castings that are 
ound and free from porosity with Ti cyano-nitride than with 
iigh-N ferro-chrome. Several simple methods of addition are 
permissible. Additions should be made in the furnace rather than 
the ladle, because of the time required for reaction. The com- 
pound should be crushed to pass a 20-mesh sieve, and may 
either be added mixed with the low-N ferro-chrome, or be added 
immediately before the latter, after slag removal. Test results 
are given. WLC (4b) 


The Hydride Process. Part I]. PrtTER P. ALEXANDER (Metal 
Hydrides Inc.) Metals and Alloys, Vol. 9, Feb. 1938, pp. 45-48. 
Descriptive. The hydride process, in which TiO: is reduced with 
Ca hydride, is a satisfactory method for large scale production of 
Ti. The Ti so produced always contains some H; for several 
purposes this contamination is undesirable, whereas for others it 
may be a distinct advantage. Thus, the Cu-Ti eutectic alloy used 
as an addition to Cu in the manufacture of Ti bronzes may con- 
veniently be produced by mixing Ti hydride with Cu powder, 
heating in a vacuum furnace to about 878° C. (melting point of 
eutectic), and cooling. As the temperature rises, the Ti hydride 
slowly dissociates, and the evolved H reacts with the Cu oxide 
on the particle surfaces. The eutectic alloy forms at the points of 
contact between the partly de-gased Ti and the now pure Cu, as 
the temperature reaches 878° C. Gradually the eutectic continues 
to form until the whole mass has been thus converted. 


HLW (3b) 


Electrically-melted High-duty Iron. V. A. Crospy. Foundry 
Trade J., Vol. 58, Jan. 27, 1938, pp. 103-105. Discussion of 
MacDougall’s paper on High-Duty Cast Iron, published in the 
Foundry Trade J., Nov. 25, 1937, pp. 407-412. Synthetic irons 
tend to go dendritic (with resultant eutectic graphite formation) 
more readily with similar degrees of superheating than cast Fe of 
the same composition made from pig Fe. In contradistinction to 
MacDougall’s conclusions concerning the negligible effect of up 
to 0.50% Mo, data are submitted showing the progressive im- 
provement in tensile properties of cast Fe with increasing amounts 
of Mo. All of these irons had normal graphite structures and 
pearlitic matrices. Illustrated with 20 micrographs. AIK (3b) 
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Uranium 


Uranium Metal produced by Metal Hydrides 
Inc. is of exceptional purity and is free from 
carbon, calcium, aluminum, or oxides. 


It melts at a lower temperature than impure 
metal and therefore can be fused in suitable 
furnaces. It is ductile at certain tempera- 
tures and has a density exceeded only by 
that of platinum. Pure Uranium is recom- 
mended for any work where high density is 
desirable. Containers for radium, gyroscopic 
compasses, etc. may be made of cast ura- 
nium or uranium alloys to great advantage. 





“HYDRIMET” PRODUCTS 











Titanium Hydride 
Zirconium Hydride 
Titanium Metal 
Zirconium Metal 
Thorium Metal 
Copper-Titanium Alloys 
Uranium Metal 


Powder 200-300 mesh 
Powder 200-300 mesh 
Powder 100-200 mesh 
Powder 100-200 mesh 
Powder 100-300 mesh 
Ingots 


Fused Pellets or Pow- 


der 100-200 mesh 
Uranium Alloys Ingots or Powder 


Nickel Zirconium Ingots or Powder 





Nickel-Titanium 

Alloys—15% to 60% Ti Ingots 
Copper-Zirconium 

Alloy—13% Zirconium | Ingots 


Until further notice, ‘‘Hydrimet’’ Copper-Zirconium 
Master Alloy will be supplied by P. R. Mallory & 
Co. Inc., of Indianapolis, Ind., who will produce this 
alloy under our process (patent applied for). 
Enquiries should be forwarded direct to that Company. 


Patents issued and pending in 
the U. S. A. and Foreign Countries 


METAL HYDRIDES INC. 


Box 816 
CLIFTON, MASSACHUSETTS 
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AJAX 
NORTHRUP 
FURNACES 


UNIVERSITY 
OF MICHIGAN 


“With reference to the high-frequency Ajax-Northrup 
Furnace which we have in our laboratories, we have found 
it a most useful piece of metallurgical equipment. It is used 
almost constantly on research work and has made possible 


Ajax-Northrup Furnaces save 
valuable laboratory time; 
provide a measure of accur 


a number of interesting developments. One of these is the 
acy and control heretofore development of a steel for high-temperature purposes 
unknown; and,. because of Fee y . a 
the high temperatures evell- which is finding wide usage. 
able, Ajax-Northrup Furnaces 


enable the scientist to reach Many of the newer alloys were first produced in Ajax- 


out into the unknown, 
Northrup Laboratory Furnaces, and are now made in large 
The capacities run from | oz. 


to 8 tons. quantity factory production by the same method. 
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S. E. DAwson. Foundry Trade ]., Vol. 58, 
Jan. 27, 1938, pp. 97-98, 100. Up-to-date review plus original 
research. Height of tuyeres, blast main and wind-belt, tuyeres, 
depth of charge, linings, weight of charges, air to coke ratio, in- 
fluence of cupola practice on the metal and electric furnace experi- 
ments are discussed. The data show the charcoal-melted irons to 
be 20% stronger than coke-melted irons. This difference persisted 
upon remelting a second time. While the analyses were similar 
in the comparative cases, the micrographs revealed a considerable 
difference in the structure, especially in regard to graphite. In 
the charcoal-melted Fe, the graphite was small and well distributed, 
but in the coke-melted irons it was coarse. The effect of condi- 
tions of mixing and melting of the metal is to be considered and 
some indication of these were obtained from the cooling curve 
of the metal itself. Cast irons of known compositions, made from 
different raw materials, and melted to various temperatures were 
poured into a test apparatus. The change in volume of the test- 
bar was recorded on a chart attached to a drum. Initial expan- 
sion of the Fe, caused by separation of graphite, was indicated 
below the zero line, and contraction above the line followed later 
in the normal course. AIK (3b) 

Basic Bessemer Steel. J. MITCHELL. Iron & Coal Trades Rev., 
Vol. 136, Mar. 25, 1938, pp. 517-518. The applicability of basic 
linings in converters for highly phosphoric materials and the 
economy as dependent on cost of pig Fe and scrap is discussed. 
A finishing slag, after removal of the initial slag, should be 


Cupola Practice. 


employed. The finishing slag should contain: 
In the In the Basic 

Basic Bessemer Open- Hearth 
Phosphoric anhydride ........-see0-s5: 18-22% 4-6% 
RR ss SRR pt 4S ee 5-9 9-13 
REE ec titees cvveneeeaepeast rex 2-2.5 2-2.5 
eR WEE Sd eG ee eeaee tenn eees 7-12 7-12 
rt’ ME, i deen ees ise 5 4 eee 2-8 3-7 
SOS GUD 6... cide ecconatagen 2-3.5 9-12 
ee a a 5 wie bw a weld Oey oe wee 48-58 47-53 
I oat oth o0a'e 4 cesarean taser nes 1.75-2.0 3.2-3.4 
Or” cee es adcads ok cae whed eee ke es bts < 8-15 8-14 


In order not to impair the hot and cold working characteristics 
of the steel by the cumulative effect of impurities, the latter should 
not exceed As 0.059%, Ni 0.154%, Cr 0.068%, Cu 0.155%, Sn 
0.088%. The importance of temperature control is emphasized 
Ha (3b) 

The Melting of Scrap in the Cupola (Die Schrottverschmel- 
zung im Kupolofen) E. PrwowarskKy & K. ACHENBACH 
Giesserei, Vol. 25, Feb. 25, 1938, pp. 74-80. Review plus origina! 
research. The processes in the different zones of the cupola fur- 
nace are investigated. The solid Fe is not carburized, but is 
actually decarburized by the gaseous phase in the shaft of the fur- 
nace; cementation by the coke occurs there only to a small extent 
The steel melts as steel and is carburized on the hearth. The 
degree of carburization of the melt depends on the ratio of scray 
to pig Fe, temp. of melt, character of coke and slag, and time of 
contact between melt and coke. No more heat (/.e. coke) is re 
quired for charges with high amount of steel scrap than fo: 
those with low scrap content. The amount of coke required de 
pends on the amount of C required for carburization. The rela- 
tions between amounts of coke, blast and temp. are discussed. 24 
references. Ha (3b) 


Production of “Pressure-tight” Castings in Gray Iron and Its 
Alloys. A. E. McRAr SmitH. Foundry Trade J., Vol. 58, Mar. 
17, 1938, pp. 233, 234, 238. Descriptive. For many pressure 
tight castings where the design is simple and the stresses are 
properly considered in the thickness and design of 2 castings, 
straight gray cast irons are suitable. Although large quantities 
of pressure castings are still produced with a P content of 0.7 to 
1.0%, compositions. where P is limited to about 0.2 to 0.3% 
are more desirable. Where pressure-tight castings must withstand 
greater stresses, cupola-melted steel-mix cast irons have been used, 
the final composition being within the range: T.C. 2.8-3.2%; 
P and S low; Mn 0.7-1.0%, with Si adjusted to suit individual 
cases. In this connection the main features of the Emmel process 
for manufacturing high steel-mix cast irons are briefly discussed 
As far as pressure-tightness is concerned, the alloying elements 
most commonly introduced are Cr, Cu, Mo and Ni. AIK (3b) 


Behavior of Coke in the Cupola (Koksverhalten im Giesser- 
eischachtofen) G. SPECKHARDT. Giesserei, Vol. 25, Feb. 11, 
1938, pp. 55-58. Practical. Intensity and velocity of the con- 
version of the O, in a blast supplied to the coke bed in a cupola 
depend, at temp. above 1000° C., solely on the surface of the coke 
pieces; the consumption of C per unit length in the furnaces in- 
creases with decreasing size of the pieces, and is expressed by the 
reactions: (1) C + O: = CO, + 96,960 cal., and (2) CO: + 
C = 2 CO — 39,200 cal. The second reaction can therefore take 
place only if all O. has been converted to CO: in advance. The 
effects of coke-size and strength and the shape of furnace on the 
melting process are discussed. By correctly correlating these 
factors, it is possible to find, for each furnace, the most favorable 
conditions for optimum utilization of the coke. 10 references. 


Ha (3b) 
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Behavior of Nitrogen and Hydrogen during Open-hearth 
Melting (Beitrag zur Frage des Verhaltens von Stickstoff und 
Wasserstoff beim Schmelzen im Siemens-Martin-Ofen) CC. 
SCHWARZ. Arch. Eisenhiittenw., Vol. 11, Feb. 1938, pp. 355-362. 
Original research. The sources of H: and N: absorption by the 
steel bath are discussed. The more reducing the conditions in the 
furnace and the higher the temperature, the more likely Hz is to 
be absorbed from the combusting gases. Removing the slag and 
leaving a bare bath favors H:2 absorption; this is also favored by 
the use of burnt lime, which has been partly slaked by moisture 
from the air. In the electric furnace the slag is low in FeO, so 
that it offers less protection against Hz absorption than an open- 
hearth slag. Absorbed N: may be fixed and rendered compara- 
tively harmless by Ti, for example, but there appears to be no 
way to fix Hs. Moist deoxidizers such as Fe-Mn, Fe-Si, Ca-Si, 
and Ca-Al may be a source of both N2 and He. Hz: may also be 
absorbed from moist molds. 19 melts were studied, in which 
various mixtures of generator gas, coke oven gas, and blast furnace 
gas were used as fuel. These variations had practically no effect 

n the amount of Hz absorbed. During refining of the melts the 

ite of Ne elimination increased with a faster rate of C drop 

SE (4b) 

The Use of Bauxite in the Basic Open-hearth (Zur Ver- 
wendung von Bauxit im basischen Siemens-Martin-Ofen) F. H. 
SCHONWALDER. Stahl u. Eisen, Vol. 57, Dec. 9, 1937, pp. 1381- 
1382. Original research. Describes further tests with the use 
bauxite instead of flourspar for increasing the fluidity of basic 
open-hearth slags as an aid to desulphurization, the idea being 

at bauxite will result in less attack on the refractories and will 

cheaper. In these tests, beneficiated domestic German bauxite, 
ntaining about 40% Al:O;s, 25% Fe:Os, and 10% SiOz, instead 
imported bauxite was used. The bauxite must be added early 
the melt to produce a fluid slag. It generally is successful in 
ntrolling the fluidity and hence basicity of the slag but it is not 
good a desulphurizer as fluorspar. When a higher S content 
found late in the history of the melt, bauxite will be without 
fect in lowering the S, and the original bauxite addition must 
supplemented with an addition of fluorspar. Bauxite is also 

t very effective in increasing the fluidity of highly basic slags 

gh in P. SE (3b) 

Carburizing with Powdered Lignite in Basic Open Hearth 

red with Coke Oven Gas (Das Karburieren mit Braunkohlen- 

tub im koksofengasbeheizten basischen Siemens-Martin-Ofen) 

WUuLFFERT. Stahl u. Eisen, Vol. 57, Oct. 14, 1937, pp. 1165- 

71, 1195-1201. Review plus original research. Ways for car- 

irizing coke oven gas for open hearth firing with powdered lig- 

te to raise the luminosity of the flame are discussed. Powdered 
rnite tends to lower the life of the checker chambers, but this 

n be overcome to some extent by increasing the dimensions of 

e flues in the lower part of the chambers and decreasing them 

the upper part. Carburizing by adding 400 kg./hr. of powdered 

rnite or 0.200 kg. of lignite/m.’ of coke oven gas increased the 
itput, speeded up the time of melting, lowered the consumption 
FeMn, and decreased the fuel cost per ton of steel. Despite 

e greater cost of cleaning and replacement of checkers, carbur- 

ing resulted in a substantial saving. SE (4b) 

The Acid Electric-arc Furnace for Steel Castings (Der sauer 
rugestellte Lichtbogenofen zur Erzengung von Stahlguss) R. 

IN TONGELSEN. Stahl u. Eisen, Vol. 58, Jan. 1938, pp. 83-84. 
General. The cost of acid cast steel is less than that of 

asic. With proper voltage control, melting down goes on 
quietly despite the non-conducting acid slag. The melting time is 
shorter than in the basic furnace and the yield is greater. The 
steel can be readily superheated and can then be poured into the 
smallest molds. P and S can be readily kept below 0.03%. The 
steel is well deoxidized and the danger of casting tears is small. 
The long life of the lining, and the square walls and roof are 
further advantages. SE (3b) 

The Heats of Formation of Iron and Steel Slags from their 
Oxides (Die Bildungswarmen von Eisenschlacken aus den 
Oxyden) H. RicHter & W. A. RotH. Arch. Ejisenhiittenw., 
Vol. 11, Mar. 1938, pp. 417-419. Original research. The heats 
of formation of 4 representative slags, some more acid and some 
more basic, were calculated from the heats of formation of their 
constituent oxides, the latter values being determined by measuring 
the heats of solution of the different oxides in acids, such as HF 
and HCl, as well as in Na silicate. The heats of formation of 
the acid slags were considerably smaller than of the basic. 

SE (3b) 

Recent Studies on Slag Inclusions in Steel (Nyare kannedom 
om slagginneslutningar i stal) Hetce LOrquist. Jernkontorets 
Ann., Vol. 122, Jan. 1938, pp. 1-21. Literature review and 
bibliography, with reference to equilibrium diagrams of Fe and 
Slag forming constituents, morphology of slag inclusions and their 
Origin in the processes for making steel, the influence of Mn, 
their removal from the molten steel and dispersion into the charge, 
methods of identification and their effect on the finished product. 

HCD (3b) 
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New type-1%. Floor attached 
to shell, tilts with furnace. 


SE them for efficient melting and refining of all kinds 

of ferrous materials by either basic or acid process 
including alloy, tool and forging steels, iron and steel 
castings. Any capacity from 2 ton to 100 tons; removable 
roof, chute, machine or hand charging. 


AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 
Offices in the larger cities 
Columbia Steel Co., San Francisco, Pacific Coast Distributor 
United States Steel Products Co., New York, Export Distributor 
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Two Unexpected Metallurgical Reactions, “The Manganese 
Boil” and the Formation of “Sand Spots” in Steel; Capillary 
View Points (Tvenne ovantade metallurgiska reaktioner, “man- 


gankoket” och bildandet av “‘sandflackar i stal; kapillara 
synpunkter) Heitce LOrquist. Tek. Tid., Vol. 68, Apr. 9, 1938 
(Section Bergsvetenskap), pp. 29.34. Review. The purpose in 
deoxidizing a heat of steel is to reduce the content of O, and 
slag, and to decrease the amount of gas evolved. Addition of 
Mn, according to 2 observers, has occasionally the opposite effect. 
One observer notes that a heat that is comparatively quiet towards 
the end of the oxidation of C, especially if the C content is low, 
may exhibit a strong evolution of gas after the addition of ferro- 
manganese. This evolution is first centered around the particles 
of ferromanganese, but it gradually spreads over the entire surface 
of the bath. This is absolutely contrary to the behavior to be 
expected from a deoxidizer like Mn. The other observer notes 
that a steel with high Mn content may contain considerable slag 
inclusions, frequently quite large, gray or yellowish green in 
color, the so-called “sand spots,” This is likewise contrary to 
what should be expected from Mn, which generally is considered 
an effective agent in removing inclusions. The author discusses 
these 2 phenomena in the light of heterogeneous chemical equi- 
libria, and with the aid of capillary theories. The first phe- 
nomenon may possibly be explained from the assumption that the 
addition of Mn causes the precipitation of a slag which, to begin 
with, is very reactive and of high FeO content, and that a capillary 
zone is formed around the precipitated slag, in which the inner 
pressure has been lowered through the formation of FeO, thus 
facilitating the evolution of CO. Formation of ‘sand spots’ may 
be explained thus: that in addition to the chemical reaction between 
Mn and SiO:s, giving Mn silicate and Si, the surface tension rela- 
tions between steel high in Mn and the furnace refractories con- 
tribute to the attack on the steel, chemically as well as by purely 
mechanical dispersion. BHS (3b) 


Operation of Open Hearth Furnaces Fired with Coke Oven 
Gas and with Additions of Pulverized Lignite (Betrieb koksofen- 
gasgefeuerter Siemens-Martin-Oefen mit erhdhtem Braunkoh- 
lenstaubzusatz) C. Kreutzer. Stahl u. Eisen, Vol. 57, Dec. 16, 
1937, pp. 1397-1403. Original research. The use of coke oven 
gas with additions of powdered lignite tends to shorten the life 
of the checker chambers. This can be mitigated by using brick 
with over 50% Al:O; for the checkers, particularly in the upper 
parts. The dimensions of the bricks should be larger at the top 
so that dust and slag can pass down freely. The high AI.O; 
‘brick is not readily attacked by slag and, when necessary, the 
chambers can be burned out for cleaning without harm. These 
chambers make the addition of powdered lignite to coke oven 
gas economical. SE (3b) 


Formation and Removal of Slag Inclusions in Basic Electric 
Steel (Zur Entstehung und Entfernung von Schlackenein- 
schliissen im basischen Elektrostahl) F. K. BucHHoLz, A. ZIEGLER 
& E. Voos. Stahl u. Eisen, Vol. 58, Mar. 3, 1938, pp. 231-235. 
Original research. Deoxidation products were the only type of 
inclusion considered; the amount of these in different heats was 
rated according to a microscopic inclusion count method. Too 
slow a rate of C drop tended to give more inclusions, as did also 
large ore additions. Heats in which more C was boiled out tended 
to give fewer inclusions. SE (3b) 


The Formation of Inclusions in Steel (Die Bildung von 
Einschliissen im Stahl) H. WENtTRUP. Siah/ uw. Eisen, Vol. 57 
Dec. 16, 1937, pp. 1404-1407. Review. A general discussion 
of the conditions of deoxidation which favor the formation of 
fluid inclusions. In line with recent German publications, the 
erosion of refractories by molten steel during pouring is men- 
tioned as a possible source of inclusions in steel. The practical 
importance of such “extraneous” inclusions has not been demon- 
strated, but the subject is worth serious consideration. SE (3b) 


Carburizing with Pitch and Tar Oil in Open Hearths Heated 
with Cold Coke Oven Gas (Karburierung mit Steinkohlenpech 
und Teerél bei mit kaltem Koksofengas beheizten Siemens-Mar- 
tin-Oefen) H. J. MEYER ET AL. Stah/ u. Eisen, Vol. 57, Dec. 30, 
1937, pp. 1449-1452. Original research. Reports from 5 open- 
hearth works indicate the possibility of carburizing the fuel to get 
a more luminous flame with pitch and tar oil mixtures containing 
up to 65% pitch, and even with 100% pitch. It may prove 
possible to operate without the use of steam and thus increase 
roof life. SE (3b) 


Smelting of AMS Deoxidizers by the Bessemer Process. M. 
GERSHGORN & P. Stovikovsku. Stal, Vol. 7, Aug. 1937, pp. 
24-30. In Russian. Practical. Alloys with a ‘nominal composi- 
tion of 10% Mn, 10% Si, 5% Al and 1% C were prepared by 
blowing pig Fe in a Bessemer converter. At the end of the sec- 
ond period, Fe-Mn was added to thin the slag and, about 30 
sec. before the end of the blow, the required amount of 45% or 
75% Fe-Si was added. At the end of the blow, molten Fe-Mn 
was added in the converter and ingot Al in the ladle. The alloy 
was held in the ladle 3-5 min. before casting. HWR (3b) 
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The Metallurgy of Cast Iron. A. E. PEACE & P. A. RUSSELL. 
Foundry Trade ]., Vol. 58, Feb. 10, 1938, pp. 135-137; Feb. 17, 
1938, pp. 165-168. Up-to-date review. Hardness, strength, pres- 
sure tightness, general soundness and heat-resistance are discussed. 
Cast Fe is now produced with an exceptionally wide range of hard- 
ness, approximately from 100 to 1000 Brinell. Martensite is very 
hard, about 650 Brinell, and this matrix structure with cementite 
gives the hardest cast Fe obtainable, except for the surface hardness 
gained by nitriding, which reaches 1000 Brinell. The nitriding 
process is carried out by subjecting the metal to an atmosphere of 
ammonia gas for some hrs. at a temp. around 500° C. Although 
it is not yet possible to account for all the factors which influence 
graphite size and distribution, it is possible to indicate the present 
methods by which graphite size can be made less than would be 
expected from analysis and general conditions. They are as fol- 
lows: (1) The use of cold blast in the blast furnace; (2) super- 
heating during melting; (3) inoculation, or the addition of 
graphite-producing elements after the Fe is melted, 7.e., by pro- 
ducing an Fe that would normally run white, but to which graphi- 
tizing materials, such as ferro-Si, Ca silicide or Ni, are added after 
melting; (4) vibrating the melted metal; (5) passing gas of a 
mildly oxidizing nature, such is CO, through the liquid metal, 
provided that sufficient Ti in the right condition is present. 

AIK (3b) 

Design in Relationship to Contraction and Distortion. E. 
LONGDEN. Foundry Trade J., Vol. 58, Feb. 3, 1938, pp. 115-118. 
Original research on Fe castings. Designers should follow 2 
fundamental rules: (1) Wherever permissible, allow thicker sec- 
tions on the outer body of a casting than on the inner sections; 
and (2) avoid changing a section abruptly. So far as cast Fe is 
concerned, it would be expected that the thinner the section, the 
finer and closer is the structure, and consequently the greater the 
contraction. However, in the test grids employed by the author 
for ascertaining the effect of contraction, the thicker sections con- 
tracted more than the thinner sections. If the bars are separated 
from association as a grid or frame, contraction takes place as 
normally understood; the thinner the bar, the greater the con- 
traction. Tests made on the contraction and distortion in large 
castings of the bedplate design confirmed the phenomena noted 
in the small grid test casting. In bedplates, the conflicting ex- 
pansions and contractions due to varying lengths of sections and its 
relationship to the mold frictional resistance and the resistance 
set up by cores cause such stress and strain that the castings do not 
contract as much as a simple unhindered casting. The difference 
in contraction between the simple casting and the complicated 
casting is as much as Y4 in. It is easy to understand, therefore, 
why castings distort or even fracture. AIK (3b) 

Corrosion-resisting Cast Iron. Its Production and Use. 
FRANK Hupson. Foundry Trade ]., Vol. 58, Mar. 24, 1938, pp 
253-254; Mar. 31, 1938, pp. 277-280, 282. Up-to-date review 
There are 3 main types of corrosion-resisting alloy Fe. The firs: 
is high Si cast Fe, normally containing around 15% Si, and know: 
by a variety of trade mames. Such material has been used sinc: 
1903 for acid-handling equipment of all kinds. It is, howeve: 
unmachinable and extremely brittle. As the amount of Si is in 
creased in cast Fe, the physical and chemical properties vary con 
siderably. Satisfactory resistance to acid attack is not obtained 
until the Si content approaches 13%, and at 19% and highe: 
the corrosion-resisting properties again fall. The high shrinkag« 
of the high-Si irons is a troublesome factor in the foundry. In 
Germany, some manufacturers arrange to have the castings placed 
in a furnace after pouring to be gradually cooled down. Around 
1927 the high-Ni austenitic type of corrosion-resisting cast Fe was 
introduced. These alloys have physical properties superior to 
those of the high-Si cast irons and are readily machinable. The 
third and most recent advance is the advent of high-Cr irons, 
containing 20-35% Cr. Production methods, composition, physi- 
cal properties and application of each group of the above-men- 
tioned alloys are discussed. AIK (3b) 


Effect of Pouring Time and Aluminum Addition on the 
Grain Size of Steel (Einfluss von Giesszeit und Aluminiumzusatz 
auf die Korngrésse von Stahl) I. FeTsCHENKO-TSCHOPIWSKI & 
T. Patmricu. Arch. Eisenhiittenw., Vol. 11, Feb. 1938, pp. 405- 
408. Holding the melt in the ladle tended to increase the grain 
size for a given Al addition. This was attributed to oxidation 
of the steel by the ladle refractory and slag, and the fluxing and 
spheroidization of Al oxide particles. Adding 450 g./ton Al in 
the ladle gave a fine grain, but 250 g./ton resulted in a coarse 
grain. SE (3b) 

Phosphate Slag Problems (Aufgaben auf dem Gebiete der 
Phosphatschlacken) G. TrOMEL. Stahl u. Eisen, Vol. 57, Oct. 
28, 1937, pp. 1213-1216. General. Basic Bessemer slags supply 
about 70% of the P for the German fertilizer industry, and a 
considerable proportion of this P comes from German ores. Ger- 
many has very little domestic phosphate deposits. Thus it is 
important, in operating the basic Bessemer, to consider, along 
with the metallurgical needs, the need of producing a slag suitable 
for fertilizer. SE (3b) 


METALS AND ALLOYS 

















A-WORKING 


Fabricating Properties of Nickel Silver as Alffected by its 
Chemical Composition. B. EGEBERG & N. E. Promiser. Metal 
Ind., N. Y., Vol. 36, Feb. 1938, pp. 62-64. Practical. The usual 
composition of Ni silver is: Ni 15-20%, Cu 62-67%, Zn re- 
mainder. The higher Zn alloys work harder, faster, require more 
frequent anneals, and require a higher annealing temp. in order 
to soften sufficiently for further cold working. On the other hand, 
high Zn alloys (25% or over) require a low annealing temp. 
to prevent excessive grain growth, which interferes with deep 
drawing. For general purposes, therefore, the Zn content is best 
limited to 20% (with 18% Ni and 62% Cu). For severe deep 
drawing purposes, the Zn content may advantageously be less, 
10-15%. Difficulties encountered in rolling these alloys due to 
metal pick-up on the rolls are discussed. It is postulated that this 
metal pick-up is due to over-straining of the Ni silver surface, 
causing microscopic or sub-microscopic ruptures. Small, rough, 
and unlubricated surfaces are thereby brought in contact with the 
rolls under high pressure and under some sliding friction. Pre- 
vious observations, which can be coordinated by this hypothesis, 
include: (1) Excessive coring causes metal pick-up; (2) Sn and 
Pb reduce ductility to the point of cracking, 0.03% each is a 
naximum for good rolling; (3) alloys with Fe and Mn work- 
harden more rapidly than ordinary Ni silver and may cause rup- 
tures under severe rolling conditions: (4) insufficiently annealed 
metal may cause surface cracking and pick-up; (5) reduction of 
supply of cooling water helps minimize pick-up by rolls probably 
because of higher ductility of the metal at the increased rolling 
temp.; and (6) increase in Zn content increases the hardness and 
work hardening propensity of the metal. CBJ (4) 

The Theory of Plastic Deformation and Twinning. J. 
FRENKEL & T. KONTOROWA. Physik Z. Sowjetunion, Vol. 13, 
No. 1, 1938, pp. 1-10. In English. Original research. Taylor's 
theory that plastic deformation of crystals is caused by gradual 
lisplacement of certain dislocations (vacant places in the crystal 
lattice) fails to elucidate the mechanism of plastic slip. The 
reality of the “dislocations,” the basis of Taylor’s theory (Proc. 
Roy. Soc., Vol. 145, 1934, p. 362) seems very doubtful, although 
the experimental data are in agreement with the theoretical rela- 
tion between deformation and shearing stress, the latter being cal- 
culated from the distribution of elastic stress near the dislocation. 
[he writers propose a mechanism for the process of plastic de- 
formation consisting in a caterpillar-like motion of one atomic 
chain over another (supposed to remain fixed). The velocity of 
slip propagation is calculated and found to be a function of the 
energy and to approach but never to exceed the velocity of sound. 
The theory can be applied to the phenomenon of twinning, which 
differs from ordinary slip insofar as the atoms are not transferred 
to an equivalent but to a symmetrical position. A generalization 
of the theory to 3 dimensions is made. EF (4) 


4a. Rolling 


S. EPSTEIN, SECTION EDITOR 


Requirements, Wear, and Grinding of Rolls for Plate and Sheet 
(Beanspruchung, Abnutzung, und Schleifen von Walzen fiir 
die Herstellung von Grob-, Mittel- und Feinblechen) O. EMIcKE. 
Stahl u. Eisen, Vol. 58, Jan. 27, 1938, pp. 73-82, 112-117, 136- 
145. Comprehensive review. For heavy plates, the rolls are of 
mottled Fe with about 2.6-3% C; for lighter plate, a softer Fe 
is used with higher Si but less C, the Brinell hardness being about 
270-280; for sheet, hard cast Fe and hardened steel rolls are used. 
Measurements of the distribution of stresses produced in rolls in 
different kinds of rolling and for different temp. gradients in the 
rolls are summarized and shown in graphs. The types of wear 
and location of wear in rolls and different methods of grinding, 
including turning with diamond tools, are described. 34 references. 

SE (4a) 

Hot Rolling Experiments on Straight Carbon and High-alloy 
Steels, GrorG Weppice. Metal Treatment, Vol. 3, Autumn 
1937, pp. 143-148, 154. Abridged translation. See Metals and 
Alloys, Vol. 8, Aug. 1937, p. MA 481R/2. JCC (4a) 
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High Speed Strip Rolling. A Survey of Modern Practice. 
C. E. Davies. Metal Ind., London, Vol. 52, Apr. 8, 1938, pp. 
379-382; Apr. 15, 1938, pp. 411-414. Review of American, 
British and Continental progress in high speed strip rolling. In 
light of recent developments, no speed less than 150 ft./min. can 
be classed as high, and the usual range of really high speeds lies 
between 200 and 400 ft./min. Today, the maximum finishing 
speed in America has increased to 500 ft./min. and more, and 
reversing strip mills are operated with a maximum speed of 
600 ft./min. Non-ferrous work has kept pace, and mills for 
finishing brass strip at 1000 ft./min. are in operation. The use 
of high speed is being generally accepted, although slowly, both 
in England and on the Continent. The condition of the rolled 
strip surface is scarcely affected by rolling speed. Other condi- 
tions equal, high speed results in improved finish. The improve- 
ment in roll bearing design and lubrication, coupled with the 
elimination of hot bearings with resulting reduction of frictional 
losses, has resulted in a saving in the operation costs in the new 
high speed mills. Tests on 3 mills of similar size and under 
identical duty showed: an old type slow speed mill required 80 
kw.-hrs. per ton of metal rolled, a moderately high speed mill of 
early Continental design required 40 kw.-hrs., and a new high 
speed British mill required 27 kw.-hrs. It is not the lineal speed 
but the rate of deformation that influences the resistance of the 
metal. The rate of deformation and the specific resistance of 
the metal are 2 factors on which depends the useful work done 
and, consequently, the power required for rolling. Calculations 
show that the rate of deformation is not always the same with 
any given rolling speed, and that relatively high rates of speed 
do not require appreciably increased pressures. The chief con- 
dition limiting rolling speed is the tendency to temp. changes in 
the rolls; this condition is most serious with small rolls. High 
temp. in itself is not detrimental, but appreciable change of temp. 
during a pass is to be avoided. The most efficient means of main- 
taining uniform roll temp. is external cooling of the rolls by a 
spray of. liquid containing a large proportion of water. High 
rolling speed is not in itself a cause of excessive temp. changes, 
but simply causes a more rapid arrival at the maximum temp. 
Heavy pinches generate the most heat. In a slow speed 
mill gaging is done by hand, but in high speed mills, automatic 
gaging is mecessary. The essential features of an efficient high 
speed mill may be summarized in order of their importance as: 
(1) highly efficient roll bearings to reduce friction losses to a 
minimum and to eliminate risk of hot bearings; (2) rigidity to 
withstand heavy loads and vibration; (3) efficient driving gearing 
and shaft bearings; (4) maximum output; (5) roll adjusting 
gear. The major problem remaining is to exactly control the roll 
temp. RWB (4a) 

Roll Heating. T. R. MATrHEWs (Eastern Rolling Mill Co.) 
Steel, Vol. 102, Apr. 4, 1938, pp. 64, 66. Electrical roll heaters, 
formerly used to bring surface temp. of hand sheet-mill rolls to 
450° F., were replaced by gas-fired radiant-tube heaters. They 
consist of a series of 114-in. high-Cr alloy tubes in a supporting 
frame, which is clamped around a pair of rolls. Tubes are fired 
from alternate ends with premixed air and gas fed into the unit. 
Tubes are backed by a reflecting sheet, which is covered with 2 in. 
of insulation held in place by heavy steel supporting shell and 
frame. Tubes do not actually touch roll surfaces, heat being trans- 
ferred by radiation. Comparison of gas and electricity used to 
heat same roll for same period showed that 1.14 B.t.u. gas did 
the same work as 1 B.t.u. of electric heat. New method has 
hélped to lower cost of short runs on special sheet products. 

MS (4a) 

An Introduction to Section Mill Roll Design. J. MCLAUGHLAN. 
Proc. Staffordshire Iron Steel Inst., Session 1936-37, Vol. 52, pp. 
60-77. Brief explanation is given of rolling mill terms pertain- 
ing to roll design, defects occurring in the rolling operation are 
outlined. Procedure adopted in preparing rolls for mounting in 
the mill, factors affecting the rolling operation in relation to roll 
pass design, and spread relative to the type of pass, where a 
comparison is made of the rolling of a flat channel and joist, are 
described. Coefficients of elongation employed for various types 
of passes and advantages and disadvantages of the diagonal method 
of rolling are given. GT (4a) 
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For heating bars—diameter g”-2'2"”. Water-cooled 
electrodes—electric eye to regulate temperature—high 
speed reduces scale to minimum. Write for recommen- 
dations. 


AMERICAN CAR AND FOUNDRY COMPANY 


30 CHURCH STREET NEW YORK, N. Y. 











CHICAGO DETROIT ST. LOUIS 
4b. Forging & Extruding 
A. W. DEMMLER, SECTION EDITOR 


Extrusion and Drawing of Non-ferrous Metals. F. A. Fox. 
Machinery, London, Vol. 51, Mar. 24, 1938, pp. 779-783. Sur- 
vey. The most frequent defect is oxide film visible in fracture of 
extruded metal caused by trapping of oxide film in last stages of 
extrusion. Cures are: (1) Machining billet before extrusion; (2) 
leaving liberal discard of unextruded ingot in container; (3) 
inverted extrusion where die is forced through metal rather than 
metal through die. Inverted process also saves 30-50% of energy, 
and reduces cylinder wear. JZB (4b) 

Modern Aspects of Light Alloy Forgings and Stampings. 
W. C. Devereux. Light Metals, Vol. 1, Apr. 1938, pp. 87, 89. 
Review. For the production of satisfactory wrought products, a 
sound ingot is mecessary as starting material. If the metal to be 
stamped or forged is first extruded to break up the cast structure, 
the operations following are made easier. Directional properties 
due to mechanical fibre structure as well as crystallographic fibre 
structure impart non-uniformity of behavior under stress in dif- 
ferent directions, and this is a matter which must be considered 
by the fabricator. Grain flow is in some cases an advantage 
where the character of the applied stress in use is unidirectional. 
A smooth surface finish is necessary for maximum resistance to 
fatigue. Material which is to be stored before finishing should 
be protected from surface H absorption. AUS (4b) 


4c. Coid Working Shearing, 


Punching, Drawing & Stamping 


Making High Speed Steel Wire. K. PRJHEBLEVSKI. Kach. 
Stal, Vol. 5, No. 12, 1937, pp. 45-47. In Russian. In order to 
speed production, the wire rod was heated for 1 hr. at 920° C. 
and transferred to a furnace at 710°-730° C., where it was held 
for 2 hrs. and then air-cooled. The treatment permitted convenient 
drawing to about 40% reduction, after. which soaking at 720° C. 
for 30-40 min. and water cooling restored the ductility of the wire. 
Cu plating is recommended as a coating, and dry powdered soap 
as a lubricant, permitting drawing at a speed of 40-50 m./min. 

(4c) 
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The Production of Soft Metal Punches and Dies. Machinery, 
London, Vol. 51, Nov. 25, 1937, pp. 225-228. Practical. Soft 
punches and dies are generally used for sheet metal parts, par- 
ticularly for aircraft. Pb-Sb punches (16 Brinell) are cast directly 
in Zn-Cu dies (53 Brinell). The necessary clearance is produced 
by shrinkage on solidification. JZB (4c) 


4d. Machining 


H. W. GRAHAM, SECTION EDITOR 


The Cutting Efficiency of High-speed Steels of Different Com- 
positions and of Cemented Carbides (Die Schnittleistung von 
Schnellarbeitsstahlen verschiedener Zusammensetzung und von 
Hartmetall) F. RapATZ, H. PoLLack & J. HOLZBERGER. Stahl x. 
Eisen, Vol. 58, Mar. 10, 1938, pp. 265-276. Original research 
plus review. Cutting tests were made of a series of regular 
18 W-4 Cr-1 V high speed steels, and of others with higher V 
and with additions of Co and Mo. These were evaluated accord- 
ing to the cutting speed required to give a life of 60 min. and 
also according to the life obtained in actual production opera- 
tions. According to the former method of evaluation, the spread 
between the different steels ranged from 1 to 1.75; according to 
the latter method of evaluation, the spread was much greater. The 
Brandsma drilling test, in which a hole is drilled outward at con- 
stant cutting speed and the diameter of the hole measured, may 
be used for purposes of comparison but not for determining abso- 
lute values. In the presence of sufficient V up to about 3%, the 
W content can be appreciably lowered to about 13% or even to 
10%, and as good cutting efficiency obtained as in 18-4-1. The 
hardening temp. of such steel is lower than of 18-4-1 and the steel 
more sensitive to overheating. The Mo steels are to be preferred 
—either the higher Mo-lower V, or lower Mo-higher V. The 
lower alloy steels have a higher sensitivity to cracking, apparently 
because of a tendency to grain growth from the lesser amounts of 
carbides present and because of the higher hardness and lesser 
content of retained austenite. The turning efficiency of sintered 
carbide tools is from 3 to 10 times that of high speed steel, and 
from 1.5 to 3 times that of stellite. Sintered carbide tools contain- 
ing TiC are better than those without TiC for cutting steel, but are 
poorer for cutting cast Fe. This is because TiC is harder than 
WC but has a lower heat conductivity. For cutting steel the 
higher hardness of TiC is of aid but for cutting cast Fe the higher 
hardness is of no appreciable advantage; in fact, the lower thermal! 
conductivity causes more rapid wear of the tool. In Germany, 
the hard carbide tools have won a place in turning operations, but 
not for other kinds of machining. SE (4d) 


Tests with Low Tungsten and Tungsten-free High Speed 
Steels (Versuche mit wolframarmen und wolframfreien Schnell 
arbeitsstahlen) R. SCHERER. Stahi/ uw. Eisen, Vol. 57, Dec. 1937. 
pp. 1355-1359. Original research. Machineability tests were mad: 
to study the effect of variations from the standard 18 W-4 Cr-1 \ 
high speed steel analysis with the purpose of saving on W. In 
the 18-4-1 steel plus about 5% Co, the W could be lowered to 
14% without reducing the machineability; raising the V content 
at the same time to about 2% gave an improvement. Steels with 
10-11% W, 4 Cr, 1.2 V gave about the same results as 18-4-1 
Lowering the W to 8% could be compensated for by adding 1% 
Mo. Steels with 6% W-2.5 V gave about as good results as 18-4-1. 
The effect of Co in steels with 8 Mo-2 W-4 Cr-1 V needs further 
study, as Co does not seem to act in the same way on the solu- 
bility and composition of the double carbides in Mo steels as in 
straight W steels. W-free steels with about 7% Mo have about 
the same machineability as Mo-W steels with 2 W-4 Cr-1.5 V. 
Lowering the Mo to 3% and raising the V to 4% in W-free 
steels gave as good results as an 18 W-4 Cr-0.5 V steel. SE (4d) 


Free-Machining Aluminum-magnesium Alloys (Automaten- 
Leichtmetall-Legierungen auf der Grundlage von Aluminium- 
magnesium-Legierungen) HANS BOHNER. Z. Metallkunde, Vol. 
28, Sept. 1936, pp. 290-293. Original research. Hydronalium 
alloys are particularly adapted to cutting on automatic machines. 
The chip formation depends on the Mg content, amount of cold 
working, heat treatment, and the presence of small amounts of 
additional elements which form hard intermetallic compounds 
with Mg, Al and Al:Mgs. The presence of Mg:Si, Mg:Zn and 
the ternary Al-Mg compounds with Cu or Zn also acts favorably. 

EF (4d) 


Free-machining Aluminum (Zur Frage des Automatenalu- 
miniums) GEORG MAsING & GUNTHER Ritzau. Z. Metallkunde, 
Vol. 28, Sept. 1936, pp. 296-297. Various methods of introducing 
Pb were studied with the object of improving the machining 
qualities of duralumin. The use of a Pb-Ni-Cu master alloy 
was found to be best suited. The corrosion resistance and strength 
of duralumin is reduced slightly, due to Pb additions, but duc- 
tility is not affected. EF (4d) 
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‘ Liquid Atmospheres. Steel, Vol. 102, Mar. 21, 1938, PP. Sa. Annealing 
50, 52. Prepared by the Research Staff of E. F. Houghton & Co. 
. Salt bath is gaining new applications in heat treating. Salts now 
: available cover entire range of neutral hardening, annealing, The Effects of Annealing Procedure on the Tensile Proper- 
normalizing, drawing, carburizing, and high-speed steel treatment. ties of Arsenical Copper Bar. E, F. G. Gitmore. Bull, Ind 
Advantages are uniform means of heat transference, heating with- Research Bur., No. 3, 1937, p. 11. Research report. A number 
out scale, clean parts, minimum warping, ready temp. control, of cases were brought to notice in connection with supplies of 
4 preliminary slow heating of steel, flexibility in operation, and unannealed arsenical Cu rod, in which samples, after annealing, 
| economy. It is mecessary to use pure salts and to keep them pure. failed to attain the required minimum ultimate tensile strength, 
? Covering carburizing bath with C crust keeps the bath constantly but were quite satisfactory in regard to percentage elongation and 
. charged with carburizing gases and reduces surface radiation reduction of area. At the same time it was observed that in 
4 losses. Use of this crust has spread to neutral hardening baths. material supplied in the annealed state by the makers, the tensile 
y A bath formerly not usable above 1700° F. has been found to properties were invariably satisfactory. Tests were therefore car- 
1 be effective up to 1800° F. for hardening of air-die and other ried out at the Government Test House, Calcutta, India, to deter- 
e low Cr-W steels. Layer of C halts fuming and prevents oxidation mine (a) the effects of variation of the periods and temp. of 
) f salt. Crust is formed after melting the salt by pouring in amor- annealing and of the atmosphere (/.e. steam or N) in which 
: hous granular C in amounts of 3-10% of salt by volume. annealing was carried out, with test pieces of identical size, and 
MS (5) (b) the effect of variation of the sizes of test pieces and the 
: ; ra ____—s- annealing period on the tensile properties, the annealing temp 
Controlled Cooling of Rails. T. LyASHCHENKO & M. SmDEL- and the medium remaining the same throughout. The results 
ovsKil. Stal, Vol. 7, July 1937, pp. 72-79. In Russian. Prac- shown in tables and graphs indicate that the tensile properties 
t ’ cal. After rolling, the rails were permitted to cool in air to of the material, when annealed at 750° C. under the stated con 
r q 50° C., then transferred to a cooling box, where they were ditions did not become stabilized until annealing had been carried? 
; ooled to room temp. in 13-14 hrs. The slower cooling rate in- 5 out for 60 min. and that annealing was not complete in less than 
| reased the impact resistance and elongation, and decreased the this period. No progressive deterioration resulted from prolong- 
; ensile strength slightly. HWR (5) ing the annealing period by a reasonable amount beyond the 
b 
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THE « GIVES YOU POSITIVE 


of HAIRLINE TEMPERATURE 


nol! 


Here is how the “Alnor” works. On _  actuates a power-relay controlling the 
the pointer of the indicating pyrome- heating current or fuel valve. A red 
ter is a small aluminum vane. Two  bull’s eye tells whether the heat is 
similar vanes are rigidly attached to. on or off. 
the arm of the adjustable temperature 
target. These two vanes form the This instrument has no lag time, 
condenser in a radio frequency oscil- and the heat will not turn unless the 
lator. When the pyrometer pointer’ controller is operating. Thus you get 
reaches the target setting, the pointer positive instantaneous control “on the 
vane passes between the two conden- button” at all times, with low original 
ser vanes and causes a sharp detuning. cost and negligible maintenance. 
The sudden sharp surge in output Write for further information. 








és HE “Alnor” is a simplified Pyrome- 

ter Controller, which depends 
for its operation on an electronic 
circuit. Motors, contacts, depressor 
bars are done away with. The result 
is a rugged, reliable instrument that 
always works with positive hairline 
control. 


*U. S. Patent 1,861,929, June 7, 1932. Others pending. 


ILLINOIS TESTING LABORATORIES, INC. 


425 No. LaSalle St. Chicago, Ill. 
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Pick “Certain Curtain” and get the finest controlled- 
atmosphere results it is possible to obtain! For 10 years 
this patented design has led in RESULTS—Clean Work 
at Low Cost—in the fields of hardening high speed, 
stainless, carbon and alloy steels; copper brazing of parts 
and tool tips; bright annealing; at temperatures between 
1200° and 2500°F. 800 furnaces in 400 plants tell a 
story worth listening to. 


Send for Data on Equipment Suited 
to Your Heat Treating Problem. 


C. l. HAYES, INC. 


ESTABLISHED 1905 
129 BAKER ST. PROVIDENCE, R. I. 
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time required to effect complete annealing. The annealing temp. 
affects the ultimate tensile stress, the higher the annealing temp. 
the lower the ultimate strength. Even in the case of compara- 
tively small test pieces, an annealing period of the order of 60 
min. at 750° C. is desirable to ensure complete annealing. There 
is a form of “hard core’ effect which begins to influence the ulti- 
mate tensile stress in the case of test pieces less than 0.60 in. 
diam. No difference in the effects of steam and N as the anneal- 
ing medium on the tensile properties was apparent, but the test 
pieces annealed in steam were comparatively bright and practically 
free from discoloration or scale on completion of the annealing 
vperation, whereas those annealed in N were in all cases tarnished 
a dull brown, though free from scale, presumably owing to traces 
of O in the N. The steam method is therefore to be preferred 
under the test conditions. APS (5a) 

Modernizing Malleable Foundry. A. E. ScHoBECcK (James- 
town Malleable Iron Corp.) Irom Age, Vol. 141, Apr. 7, 1938, pp. 
37-39, 94. Practical discussion of the modernization of produc- 
tion methods and metallurgical processes at Jamestown Malleable 
Iron Corp. In contrast with old malleable annealing period, the 
cycle is now 31 hr., divided as follows: (1) 9 hr. to heat work 
from room temp. to maximum temp. of 1750° F.; (2) 10 hr. 
holding at 1750° F. during which primary graphitization takes 
place; (3) 2 hr. for quick cooling to 1425° F.; and (4) 10 hr. 
for slow cooling through critical range of 1425° F. to 1300° F. 
During the last interval, secondary graphitization takes place. 
Describes furnaces used. VSP (Sa) 


Sb. Hardening, Quenching 


& Drawing 


Crankshafts and Other Parts Surface Hardened by Inductive 
Heat. E. F. Cone (Staff) Metals and Alloys, Vol. 9, Jan. 1938, 
pp. 1-6. Description of ‘““Tocco’’ process, as applied to hardening 
the bearing surfaces of SAE 1050 crankshafts at a Cleveland plant. 
Crankshafts are being hardened in from 1.8 to 6.0 sec., depending 
on the steel being treated and the bearing sizes, and on a mass 
production scale. Successful hardening and a good bond between 
hardened surface and core are assured in this case by using a steel 
with a McQuaid-Ehn rating of 6-8, which in treating produces a 
martensitic structure in the hardened zone, without checking. The 
steel itself should be heat treated to a predominantly sorbitic struc- 
ture or air quenched to obtain a grain size that approaches the 
heat-treated structure. The surface hardness attained is about 60 
Rockwell C, and this high hardness is maintained through about 
80% of the depth of the hardened area. The original structure in 


the fillets and in the core is unaffected. HLW (5b) 
Se. Aging 
The Heat Treatment of Aluminum Castings. H. H. RICH- 


ARDSON. Light Metals, Vol. 1, Feb. 1938, pp. 10, 11. Original 
research. The improvement in mechanical properties resulting 
from heat treating good quality Al castings is emphasized. Pres- 
ent day practice in Al technology has moved from the heat treat- 
ment of wrought Al alloys to the heat treatment of castings as 
well. It is mecessary, however, to secure sound, fine-grained 
castings in order to obtain maximum improvement in properties 
through heat treatment. Curves and tables are given comparing 
the properties as sand cast, as solution-treated, and as aged. Types 
of furnace equipment are briefly discussed, together with heat- 


treating procedure. AUS (5c) 
Sd. Malleableizing 
Faster Annealing of Malleable Cast Iron. J. T. Bryce & 


H. G. Scuwas. Iron Steel Ind., Vol. 11, Feb. 1938, pp. 201-204. 
Treatment time is lessened from 6 to 2 days by use of controlled 
furnace atmosphere. Thus time lag between temperature of 
work and furnace is decreased, and scaling and decarburization 
are reduced. Gas-fired radiant tubes are used as heating elements. 


CMS (5d) 


Sf. Nitriding 


The Specific Heats of Zirconium Nitride and Magnesium 
Nitride. SHUNICHI SATOH. Sci. Papers Inst. Phys. Chem. Re- 
search, Tokyo, Vol. 34, Apr. 1938, pp. 399-405. In English. 
Original research. The mean specific heat of ZrsN2 was deter- 
mined in the ice calorimeter in the 3 temp. ranges of 0-99.7° C., 
0-305.3° C. and 0-500.3° C., and the following equation of the 
true specific heat was obtained: C = 0.0946 + 9.242 X 10°t — 
9.75 X 10°t°. The mean specific heat of Mg:N2 was also deter- 
mined by the same method for 3 temp. ranges (418.2° C. max.) 
yielding the following equation: C = 0.2260 + 2.462 X 10°t — 
3.693 X 10°. EF (5f) 
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> the past four years many industrial 
furnace manufacturers and users have adopted 
Misco “Centricast” Conveyor Rolls thus assuring 
trouble-free conveyor operation. Misco 
“Centricast” rolls have been used in Hydrogen 
Brazing Furnaces... Short Cycle Malleable 
Annealing Furnaces... Tube Normalizing 
Furnaces... Glass Lehrs...Sheet Normalizing 
Furnaces... Hardening Furnaces... Annealing 
Furnaces. 


The roller hearth conveyor with Misco 
“Centricast” rolls is the ideal Conveyor 


Member Alloy Casting Research Institute, Inc. * Trade Name Registered 
MICHIGAN STEEL CASTING COMPANY t 
One af the Worid’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings \ / : Z 
1981 GUOIN STREET, DETROIT, MICHIGAN Heat and Corrosion Resistant Alloys 





JULY, 1938 MA 423 

















b - FURNACES, REFRACTORIES AND FUELS 





Comparative Effects of Controlled Atmospheres on Alloy 
and Carbon Steels. E. E. SLowrer & B. W. GoNnseER (Battelle 


Memorial Inst.) Metals and Alloys, Vol. 9, Feb. 1938, pp. 33-39; 
Mar. 1938, pp. 59-62. Original research. Earlier work with 
plain C steels had shown that CO, and H:O should be avoided in 


controlled atmospheres for heat treating purposes, and that the 
most generally useful mixtures comprised N containing some CO, 
to which a little CH, might be added to counteract a decarburiz- 
ing tendency. CO. and H:O are just as detrimental to alloy 
steels. Any atmosphere suitable for a range of C steels is suit- 
able for a similar range of alloy steels of the same C contents. 
High-Cr steels are particularly sensitive to even traces of oxygen- 
containing gases. Steels containing Si are more resistant to 
change, either carburization or decarburization, than plain C steels 
of similar C contents. HLW (6) 


Temperature and Heat Transfer Relations in the Heating 
Chambers of Industrial Furnaces. Part I. Heat Flow and Its 
Temperature Field (Die Temperatur- und Warmeiibergangsver- 
haltnisse im Arbeitsraum des Industrieofens) H. SCHWIEDESSEN. 
Arch. Eisenhiittenw., Vol. 11, Feb. 1938, pp. 363-374. Review. 
Discusses methods of calculating heat flow, considering the sources 
of heat, flame luminosity, radiation, convection, absorption of 
radiating surfaces, etc. Formulas are given. Part II. Calculation 
of Wall-temperature and Heat Transfer Numeral. J/d., Mar. 
1938, pp. 431-441. Theoretical. The formulas derived in Part 
I are used as a basis for calculating the wall temperature and heat 
transfer. SE (6) 


5 


M. H. MAWHINNEY, SECTION EDITOR 


Fire-clay Ladle Sleeves. RAYMOND A. HEINDL & GEORGE J. 
CookKE. |]. Research Natl. Bur. Standards, Vol. 20, Mar. 1938, 
pp. 411-418. Comparison of materials. Eight brands of fire 
clay ladle sleeves, representing the product of practically all manu 


facturers in the U. S., except those on the Pacific coast, were 


tested for service life in a steel foundry and certain properties of 


these sleeves were determined in the laboratory. The tests made 
in the laboratory included pyrometic cone equivalent, porosity, 
Young's modulus, transverse strength, extensibility, and linear 


thermal expansion. In coordinating the service results with the 
results of the laboratory tests, it was evident that much of the 
trouble experienced in the foundry with the sleeves was due to 
lack of refractoriness of the sleeves, and also to non-uniformity of 
some of the product, as indicated by the variation in certain of the 
properties of different specimens of the same brand of sleeves. 
WAT (6) 
Raw Material Supply for the German Refractories Industry 
(Die Rohstofflage der deutschen Industrie feuerfester Erzeug- 
nisse) F. HARDERS. Stah/ u. Eisen, Vol. 7, Oct. 1937, pp. 1127 
1132. Review. Substitutes for imports are considered. German 
fireclays can be satisfactorily used. There appears to be a shortage 
of high quality quartzite for silica brick. There is little magne- 
site, but it is suggested this might be obtainable from carnallit« 
and dolomite. Chrome ore must be imported. There is a fai: 
supply of graphite. Special refractories of SiC, corundum, and 
sillimanite can be obtained from domestic sources as well as Mg 
silicate refractories. There is no good supply of bauxite. Dolo 
mite and sand for mortar are plentiful. SE (6) 
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Use J-M Hellite, an air- 
setting, ready-mixed cement 
for bonding brick joints and 
washcoating retractory 
walls! Easily worked, it has 
high adherence ... mini- 
mum shrinkage. Will not 
**bloat’’ on rapid heating. In 
short, it is the ideal cement 
for all service conditions up 
to 3000° F. 


For complete data on 
Hellite and all other J-M 
Refractory Cements, ask for 
our engineering brochure 
DS-700. Johns-Manville, 22 
E. 40th St., New York City. 
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A basic principle 
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The Engelhard Pyrometer Indicator. 


The double suspension, direct deflection, gal- 
vanometer used in this pyrometer indicator is 
an old and basic principle for temperature 
measurement. High resistance per millivolt 
assures you accuracy. Simplicity in construc- 
tion assures you long, maintenance free, life. 


Send for Bulletin Dept. M. 


CHARLES ENGELHARD, INC. 
90 Chestnut St. Newark, N. J. 
Manufacturer of Pyrometers, Resistance Thermome- 


ters, Exhaust Gas Analysers, Flue Gas Analysers, 
Thermocouples. 
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HANDLE HOT GASES 


Higher temperature gases or products of combustion in heat conservation 
systems—for annealing, hardening, galvanizing, tin-plating—for power 
plants, soaking pits, can be handled up to the limit of the heat-resistant 
alloys used. 

MICHIANA Heat-Resistant Alloys, widely applied for the past 20 years, 
are used—in a new construction that eliminates screws, bolts, rivets and 
welds in the vital operating parts—and permits free expansion and con- 
traction of the parts both radially and axially. 

Write for our Bulletin 638 just off the press. 


MICHIANA PRODUCTS CORPORATION 
Michigan City, Indiana “SF epee 
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LOOK INTO THIS— 


Investigate the Advantages of these Continuous, Chain Belt 
Conveyor Type Special Atmosphere Furnaces 


For Scale-Free Hardening : 


Your Bolts, Springs and Other Miscellaneous Small and Medium 
Size Products 

The above illustration shows the interior of one of our standard, con- 
tinuous chain belt conveyor furnaces. 

These furnaces are built for operating with special protective atmos- 
pheres for scale-free heat treating and clean and bright hardening. 

The material is loaded directly onto a rugged, cast link, heat-resisting 
alloy belt conveyor carried thru the furnace in an inexpensive 
protective atmosphere and discharged absolutely free from scale . .. no 
pans or trays are used... 100% net material. 4 

The protective atmosphere is provided by an Elfurno generator which 
is furnished with the furnace. 

Time and temperature are automatically controlled as well as the 
atmosphere . . . insuring accurate, uniform, scale-free results. 

These furnaces are built in five standard sizes with capacities ranging 
from 300 to 1700 pounds per hour. Larger or smaller sizes can also 
be furnished. 


Ask for samples of material heat treated in these furnaces. 
Investigate their advantages for your products. 


5 
The Electric Furnace Co., Salem, Ohio 
6 
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NOW! 


THE EXACTING SCIENCE DEVEL- 
OPED IN THE PRODUCTION OF COOPER 
STAINLESS CASTINGS * IS AVAILABLE TO 
USERS OF HIGH TEMPERATURE CASTINGS. 8 


kLargest Single Producer of “18-8” Corrosion- 
Resisting Alloy Castings in America. 





Superior work and service guaranteed. 
For quotations and complete details, 
write direct to— 

















9 
MEMBER OF THE ALLOY CASTING 
RESEARCH INSTITUTE, INC. 
tea tg -_——_— -— 
The Cooper Alloy Foundry Co. 
ELIZABETH, NEW JERSEY 10 
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Damage to Muffles by Controlled Atmospheres. Metal Prog- 
ress, Vol. 33, Mar. 1938, pp. 277-280. Review. Newer practices 
in gas carburizing and heat treatment in controlled atmospheres are 
causing some trouble with the muffles, resistors, thermocouples and 
other furnace parts made of heat resisting alloys, particularly at 
the charging end of gas carburizing furnaces with horizontal 
muffles. Large users of Ni-Cr heat-resisting alloys are not greatly 
concerned over the frequently alleged poor resistance of the mod- 
ern alloys to furnace atmospheres or to destruction when used 
as carburizing boxes, a notable improvement having been achieved 
in the last few years. Where thermal and operating conditions 
are stabilized, the more expensive alloys are more economical; 
until stability has been obtained in any case, cheaper alloys should 
be used. Deterioration usually occurs at spots, such as changes 
in section, where stress concentrations will exist or where casting 
defects would be suspected. Any openness of structure at such 
points may give rise to progressive cracks, even in bright anneal- 
ing furnaces where the atmosphere is deliberately kept as far on 
the decarburizing side of equilibrium as possible without actually 
becoming oxidizing. Viewpoints on the vulnerability of machined 
surfaces and of welds are at variance. Wrought alloys should 
theoretically be sounder and more durable, but experience has not 
always borne this out. Improvement in conditions may come 
through development of new alloys, but will most likely result 
from modification in the present materials and from improvement 
in the atmospheres. WLC (6) 


Investigations on Basic Refractories with Particular Reference 
to their Use in the Lining of Induction Furnaces. C. BOOTH & W. J. 
REES. Iron Steel Inst., Carnegie Schol. Mem., Vol. 26, 1937, pp. 57- 
122. Original research. Additions of cordierite (used up to 25%) to 
Grecian magnesite lower the firing shrinkage, thermal expansion, 
refractoriness under load and “‘start to fail” temp., but they in 
crease the porosity. Mixtures of magnesite and cordierite have 
low resistance to corrosion by basic slag, but magnesia-cordierit 
mixtures (15% cordierite) resist slags high in Fe oxide. Micr 
scopic studies show that magnesite and cordierite react to giv 
spinel, forsterite and some Mg-Al silicate melt. Ca fluoride an 
Ca orthophosphate are the best salts to use for bonding ele 
trically-fused magnesite. Melts formed by fluxes penetrate alon 
cleavage planes and develop a structure similar to that of dea 
burned magnesite. Increasing the molding pressure reduces t! 
firing shrinkage, porosity, permeability, and thermal sensitivit 
By using high molding pressures and a suitable bond, ‘‘unfire: 
bricks with properties equal to those of fired bricks can be pr: 
duced. The green strength and refractoriness-under-load valu 
increase considerably with molding pressure, but thermal sen: 
tivity and depth of penetration by basic slag decrease. There is 
mathematical connection between molding pressure and the phys 


cal properties of a pressed refractory: y — kx"; y = requir 
property (porosity, refractoriness under load, “‘start to fail’’ tem; 
etc.), x = molding pressure, k and * constants. CW (« 


Deformation and Young’s Modulus of Fire-clay Brick in 
Flexure at 1220° C. RAyMoND A. HEINDL & WILLIAM ! 
PENDERGAST. |. Research Natl. Bur. Siandards, Vol. 19, Set 
1937, pp. 353-366. Comparison of materials. The plastic an 
elastic deformations of 17 brands of fire-clay brick were measure 
The bricks were primarily of the type intended for high-heat dut 
and included bricks made by the stiff-mud, dry-press, and hand 
made methods of manufacture. Measurements were made 
1220° C. on 8 brands as received from the manufacturers, and 
on the entire 17 after reheating at 1400° and 1500° C. Young's 
modulus of elasticity of specimens in flexure and the modulus of 
rupture of the bricks as received, and also after heating at 1400 
C., were determined at 1250° C. The results of the deformation 
tests show that size and quantity of aggregate, ratio of flux to 
silica, and temp. of preheating before test, bear an important rela 
tion to the plastic and elastic deformation of these bricks. Young's 
modulus of elasticity at 1250° C. is only a small fraction of that 
at ordinary temp. WAT (6) 


Changing Fuels in the Steel Mill. J. B. NEALEY (Amer. Gas 
Assoc.) Steel, Vol. 101, Dec. 13, 1937, pp. 58, 61, 82. Descrip- 
tive. At the plants of Follansbee Bros. Co., Toronto, O., and 
Follansbee, W. Va., ingot-heating, pair, sheet, and annealing fur- 
maces are now fired with natural gas. Formerly, producer gas, 
coal, and oil were used. Economies, increased output, and im- 
proved quality of product are claimed. Furnaces had to be tfe- 
built. Several new annealing furnaces have been installed. Gas 
immersion burners heat Sn-pots. MS (6) 


The Use of Pressed Dolomite Bricks in the Open Hearth 
(Die Verwendung von Dolomitpressteinen im Siemens—Martin- 
Ofen) J. Srrrarp. Stahl u. Eisen, Vol. 37, Nov. 18, 1937, pp- 
1305-1306. Original research. Brick of powdered dolomite for 
the back wall of open hearths were pressed under 2000 atm. to 
2.8 density, and protected from decomposition by absorption of 
moisture by brushing with, or dipping in, a tar mixture. The 
brick outlasted expensive special refractories of magnesite Or 
chromite. SE (6) 
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SEVEN DIFFERENT 
MANUFACTURERS 


Ng 
of Furnaces and Ovens are represented in 
the illustrations on this page. Hundreds of 
other manufacturers and engineers have 
used or specified Spencer Turbos for years. 





Here are some of their comments: ''De- 
pendable." "Practically no maintenance." 
"We can put them in and forget them." 
"Constant and uniform pressures.’ ‘We use 
them because they can be depended upon 
to give full capacities and pressure and long 
life with little or no call for service." 


Ask your manufacturer for the Spencer 
ed Bulletin and the Spencer Turbo Data 
Book. 


THE SPENCER TURBINE COMPANY e HARTFORD, CONNE 


SPENCER JURBO- ih 


35 TO 20,000 CU. FT. 1¥3TO 300 H. P. 8 OZ. TO 5 LBS. 
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THE OLDEST and LARGEST 
Exclusive Manufacturer of 
HEAT AND CORROSION 
RESISTING CASTINGS 


Solicits your business 
on a basis of 


UNEQUALED EXPERIENCE 


If you do not. read our four-page 
house organ, Alloy Progress, running 
in the magazine, Metal Progress, send 


us your name for our mailing list. 


GENERAL ALLOYS CO. 
BOSTON, MASS. 


Offices in 18 Principal Cities 














ACID and 
HEAT PROOF 


Regardless of temperature 
or concentration — phos- 
phoric and _ hydrofluoric 
acids excepted. 


Information as to your spe- 
cific requirements will re- 
ceive prompt attention. 


The 
Thermal Syndicate, 
Limited 


12 East 46th Street, 
New York, N. Y. 
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Refractory Cost May Be Cut. N. K. B. PatcH. Foundry, 
Vol. 66, Mar. 1938, pp. 37, 83. Practical discussion of the use 
of proper refractory, especially in reverberatory type furnaces, 
Silica brick, or brick in which silica predominates, should not be 
used as lining in which Cu and its alloys or Al and its alloys 
with Cu are melted. Bricks of alumina are resistant to chemical 
reaction by metal oxides produced in melting non-ferrous metals, 
Minimum of cement between bricks will be found desirable. 
Linings should be considered from the standpoint of the number 
of lbs. they produce rather than the months during which they 
have been in use. VSP (6) 

Innovations in Open Hearth Design Permit Continuous Oper- 
ation. Steel, Vol. 101, Nov. 8, 1937, pp. 61, 64. New 170-ton 
open-hearth furnace, designed by Lewis B. Lindemuth for an 
Australian plant, incorporates features which permit continuous 
operation for periods as long as 4 or 5 yrs. Principal innovations 
involve checker control. Limiting checker temperatures to 2100°- 
2200° F., use of high-quality brick, and accessibility of certain 
parts for cleaning are among its many features. MS (6) 

Specially-built Furnace Anneals Copper Tubing at Low Cost. 
Steel, Vol. 101, Dec. 27, 1937, p. 47. Describes furnace in plant 
of Wolverine Tube Co., Detroit. It is of the continuous roller: 
hearth, conveyor type, fired by natural gas. Length is 22 ft 
Capacity is 3000 Iibs./hr. of average-size tubing, heated to 1050 
F. Positive pressure on furnace atmosphere, which comprises 
products of combustion, maintains neutral to slightly reducing 
atmosphere. Discharge end is sealed by water curtain. Automatic 
control is provided. MS (6) 

Velocity of Flames from Gas Burners. Ind. Heating, Vol. 4, 
Dec. 1937, pp. 1054-1056. From a report made at the Nationa! 
Bureau of Standards on flame velocities. The relationships between 
size and shape of the flame surface, size of burner port and com 
position of the gas mixture were determined. Best results wer 
obtained using mixtures of nearly theoretical proportions in lamina 
flow from burner ports over 4 mm. in diam. It is possible for tl 
flame speed at the extreme tip to be several times as great as it 
elsewhere on its surface. Ha (6) 

Hardening Roller Chain Parts at Link-Belt. CARLETON CLEV! 
LAND. Heat Treating Forging, Vol. 23, Nov. 1937, pp. 581-58: 
Descriptive. Four 600-lb. capacity, gas-fired, retort carburizin 
furnaces are used. Fuel is by-product coke-oven gas. Carburizin 
compound is added to charge. Each machine has an H:O tank an 
an oil tank set in a continuous concrete pit in front of the fu 
naces. These furnaces are also used for annealing by loading 
late on Saturday and leaving parts in over Sunday. MS (6 

The Ajax-Hultgren Salt Bath Furnace. WM. ADAM, Jr. (Aja 
Electric Co.) Trams. Electrochem. Soc., Vol. 70, 1936, pp. 14 
160. Descriptive. The operation and advantages of the internal 
heated salt bath furnace are discussed. ‘‘Fuel” costs of such ele 
tric furnaces are claimed to be about 14 those of gas-fired pot 
for equivalent output. Activated fused cyanide baths, using eith 
CaCl. or BaCl, as accelerators, give greater penetration in cas 
hardening. FPP (¢ 

Electric Heating Elements for High Temperatures. W. TRIN: 
(Carnegie Inst. Tech.)]nd. Heating, Vol. 5, Jan. 1938, pp. 74-7: 
Investigation of the Schwartskopf element, which consists of 
metallic core of sintered Mo, encased in metallic oxides (chief! 
Be oxide) and covered with an outer ceramic layer similar to sil! 
manite. It can be used up to 3,000° F., and in operation w: 
found to resist action by water vapor, H.S, CO, COn. Ha (6) 

Melting Pot Furnaces. E.R. THEws. Can. Metals Met. Ind 
Vol. 1, Jan. 1938, pp. 26-28. Descriptive review, featuring meth- 
ods of firing. Usual grate-bar design, employing common squat 
sections, is inefficient and results in poor product quality. Co: 
rect design is diagrammatically illustrated, and firing methods, cor 
trol of air supply and provision of suitable combustion space ar¢ 


discussed, FPP (6) 

Increasing Assay Furnace Capacity by Larger Muffles. JoserH 
T. Roy (Am. Smelting & Refining Co.) Mining and Met., Vo! 
19, Feb. 1938, pp. 97-99. Practical discussion including diagrams 
of assay furnace which has a muffle that will accommodate at 
least as many determinations as the double muffles. Compares the 
performance of old and new muffles. Gas consumption in new 
furnace is lower. VSP (6) 

Uses, Trends and Developments of Refractories in the United 
States. J. D. SULLIVAN (Battelle Memorial Inst.) Ind. Heating, 
Vol. 5, Mar. 1938, pp. 257-264, 283. General survey of develop 
ments in refractories and heat insulation, composition and manu- 
facturing processes, with statistics on distribution of use of retrac- 
tories in the various industries and comparative costs for different 
types of refractories as used in a steel plant. Ha (6) 

The Status of Coal Beneficiation (Der Stand der Steinkohlen- 
veredelung) P. LAMEecK & H. NierHaus. Stahl u. Eisen, Vol. 
57, Sept. 1937, pp. 1041-1048, 1074-1079. Comprehensive gen- 
eral review discussing recent progress in coal preparation to give 
lower ash coal, coking, desulphurization, hydrogenation of coal, 
ind utilization of by-products. 132 references. SE (6) 


METALS AND ALLOYS 








¥ 


[- JOINING | 





















* 7a. Soldering & Brazing their own right. A flux must not yield chlorine, iodine or other 
' oxidizing vapors on thermal decomposition. Fluxing is directly 
in Cc. H. CHATFIELD, SECTION EDITOR related to reduction and must be free of oxidizing groups. Soldet 
a ing may be carried out in a reducing atmosphere without addition 
. Soft Soldering Fluxes. Practical Considerations Governing of the conventional fluxes. The theory of flux action which best 
nt their Selections. CLIFFORD L. BARBER. Metal Ind., London, fits the facts is that the fluxing agent, first penetrates the oxide 
a Vol. 51, Nov. 12, 1937, pp. 479-482. A soldering flux may be film and attacks the raw metal, liberating small amounts of H o1 
Ft defined as an agent which promotes the wetting of a metal by reducing vapors. These prevent further oxidation as long as oxi 
) solder. Fluxes may be classified as the salt or acid type, the dizing agents are not present in the flux. This attack, serves to 
= carboxylic acid type (waxes), the weak organic base type and further loosen the remaining oxide until, being wetted by the flux, 
~ rosin. Aqueous salt fluxes lack mobility, and the residue is not it is coagulated and floated off into the main body of the flux. 
‘ idily removed by washing. The carboxylic acid group is not It is unlikely that the flux dissolves much of the oxide. 4 refer- 
;) ble enough for applications that necessitate long and continued ences. RWB (7a) 
4 plication of heat but provide the user with semi-automatic con- Incandescent Electric Carbon Silver Brazing. WALTER REED 
| trol of solder flow. Although less corrosive than the salt type & LEO EDELSON. Welding J., N. Y., Vol. 17, Mar. 1938, pp. 
“ x, the waxes are not recommended for fine electrical work where 26-33. Description of the operation, with data on design of joints, 
| rosion and electrical leakage are vital factors. The weak or- strength vs. thickness, and type of bond obtained in joining dis- 
n ; 'S : ; ns toe YF ; = 
‘ ic base is less stable and is particularly adapted for spot work. similar metals. The area to be brazed is heated between C ot 
‘ residues are not corrosive. Rosin is the only non-corrosive graphite electrodes, with pressure as required. High amp., low 
; and the only one whose residue is non-conductive. With voltage, a.c. current is used; this combination provides quick 
lering salts, the corrosion appears to be galvanic. Although heating to brazing temp. with heat restricted to area where bond 
se salts are slightly acid, it is doubtful whether the acidity is Jw is required. For stainless steel, 130,000 Ilbs./in.” max. tensile 
| portant practically. The fallacy of the procedure of neutralizing strength for butt joint is obtained when the joint is .002 in. 
‘dering flux is obvious from a consideration of the properties thick; greater thickness reduces obtainable joint strength. The 
| the fluxes. The addition of ammonia, carbonates, etc., is inad- process is claimed to make possible low cost brazing for shop 
| ible from both practical and theoretical standpoints. They and field use, for it is easily controllable and requires no special 
i only dilute and spread the flux, but are equally harmful in jigs. WB (7a) 
Manufacturing executives, engineers, designers, pro- 
duction supervisors, architects, contractors, welding 
operators, technical schools and colleges the world 
¥ over recognize the Procedure Handbook and use it 
regularly as the authoritative reference guide on all 
) phases of arc welding. 
; 1012 PAGES ...1243 ILLUSTRATIONS 
The big new fifth edition Procedure Handbook gives 
: Siclatae om you valuable, up-to-date information that will enable 
* Sno peper... Catal-Benl you to improve your position and increase your earn- 
; Ae ing power by taking advantage of the opportunities of 
ble binding of simulated : : , ‘ : 
e welded design and application. This complete, authori- 
leather... gold embossed . , : : 
w sities th ie dailies tative Handbook gives you quickly the right answers 
to problems in the development, production or utiliza- 
. tion of steel products. It stops risky guess work and 
x The Fifth Edition Handbook, With 193 More Pages and 253 More Ilius- prevents costly errors. It is one of the wisest invest- 
\ trations Than the Previous Edition, Contains New Data and Ideas On: ments you can make for your future welfare. Order 
P your copy today. Mail your order and check to— 
it Welding Methods and Equipment Weldability of Metals 
) T 
echnique of Welding Machine Design 
1 edeince ‘ Gin scale iia BOOK DEPARTMENT 
ures, Speeds, Cos ctural Design 
: REINHOLD PUBLISHING CORPORATION 
- Structures and Properties of Manufacturing, Maintenance 
C Weld Metals and Construction in all Fields 330 West 42nd St. New York, N. Y. 
) RE RES  S TT RT ERR 
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Sound, permanent joints, 
hundreds at a time, and at 
a cost per joint of only a 
small fraction of a cent — 
that’s how the Queen City 
Steel Treating Co, of Cincin- 


nati brazes parts for the 
White Mfg. Co., Peoria, Ill. 


A conveyor carries the 
units, each with its SIL-FOS 
insert, into an electric fur- 
nace. There at I1300°F, 
SIL-FOS flows freely and dif- 
fuses into the metals, The 
result, with the aid of 
HANDY FLUX, is a lasting 
bond, strong as the metals 
joined — and neat. No 
finishing operations are re- 
quired, 


SIL-FOS 


washer 


a 


The SIL-FOS 

washer is placed 

between the parts 
to be joined. 


Volume brazing with SIL- 
FOS may be the means of 
speeding up and cutting costs 
on the small and medium 
size parts you produce. Send 
us details of your brazing 
problems—we'll gladly make 





The neat finished 
job as it comes 
from the furnace 
—strong and per- 


oo ag eS, recommendations without 
single piece — a : “ 
typical SIL- FOS | Obligation. 
It. ; 
a Write for BULLETIN 
97-MA., 








HANDY AND HARMAN 





82 Fulton St., New York 
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7b. Welding & Cutting 


E. V. DAVID, SECTION EDITOR 


Resistance Welding of Aluminum. G. O. HoGLUND (Alum. 
Co. of America) Metal Ind., New York, Vol. 36, Feb. 1938, pp. 
65-68. Practical. Resistance welding provides stronger joints 
than merhanical joining and is quicker and therefore more applic. 
able to mass production operations. In spot welding, electrodes 
(usually special Cu alloys of great hardness, and conductivity 
80-90% of that of hard-drawn Cu) must be so designed that 
area of high pressure and area of current flow are kept at a mini- 
mum. Pressure should be applied by some method that gives a 
minimum hammer blow, and easy and accurate pressure adjust- 
ment. Spot welding machines for Al and its alloys must provide 
high welding current, and any desired secondary current up to the 
value representing the heaviest work the machine is expected to 
handle. Close current adjustment may be obtained with an auto 
transformer. Synchronous timing is essential in quality work. 
Careful cleaning of the surface is necessary. In seam welding, the 
electrodes are Cu alloy rollers, of any reasonable diameter. Adjust- 
able pressure mechanism and synchronous timing must be used. 
Other factors are similar to those in spot welding. Butt weldin 
is divided into “push” and “‘flash’’ welding. In the first method, 
the pieces are clamped into dies and their ends pressed together, 
current is applied until fusion has occurred, after which the cur- 
rent is shut off and pressure maintained until the joint is solid. 
This method depends on excellent mechanical fit between the 
welded parts. For complicated extruded shapes, “flash” welding, 
in which the parts are die-clamped with a small gap between 
them, then brought together slowly with the current on until the 
parts touch, is employed. CBJ (7b) 

Welding Tears in Chrome-molybdenum Steels (Die Schweiss- 
rissigkeit von Chrom-Molybdan-Stihlen) P. BARDENHEUER & W. 
BOTTENBERG. Arch. Eisenbiittenw., Vol. 11, Feb. 1938, pp. 375- 
383. Original research. 200 kg. melts were made in electric arc 
and induction furnaces of the following steel:—C 0.23%: Si 
0.3%; Mn 0.5-0.7%; Cr at least 0.95%; Mo 0.2%. These were 
hot rolled into 4 mm. thick plates, then cold rolled to 1 :om. 
thick sheet. Strips 50 mm. wide were oxyacetylene welded, u:ing 
1.8% Ni steel electrodes. The welded seams were examined for 
tears and cracks visually, microscopically, by X-rays, and by b« nd- 
ing and other tests. C, P, Al, and particularly S, increased the 
susceptibility to cracking. Annealing the sheet before wel: ing 
did not appreciably decrease cracking. Quenched, drawn nd 
normalized sheet showed about the same susceptibility to crac! ing 


as cold drawn sheet. H: absorption during welding may b= a 
cause of cracking. Steel of fine grain size is more resistan’ to 
cracking than coarse. SE (7b) 


Correct Application of Autogenous Cutting (Zweckmas.ige 
Anwendung des Autogenschnittes) R. SCHNEIDER. Auto: ene 
Metallbearbeit., Vol. 31, Mar. 1, 1938, pp. 80-81. Practical. [he 
cutability of metals by the oxyacetylene flames is given as follow: :— 
Cutable at moderate temperatures; C steel (up to 0.2% C). Cr 
steel (up to 1.5% Cr); W steel (up to 10% W, 5% Cr, 02% 
Ni, 0.8% C); Si steel (up to 4% Si, 0.2% C); Ni steel (up 
to 34% Ni, 0.5% C); Cu steel (up to 0.7% Cu); Mn steel 
(up to 13% Mn, 1.3% C—not machinable); pure Mn. Cuitudble 
at very high temperatures: C steel (2-2.5% C); Cr steel (1.5- 
10% Cr); W steel (10-17% W). Conditionally cutable: Cast 
Fe (up to 3.4% C); Cr; Pb; stainless Cr and Cr-Ni steels. Not 
cutable: Cu, Al, Ni and brass. Ha (7b) 


Welding in the Engineering School, HEMENWay R. BUL- 
Lock. Welding J].,N.Y., Vol. 17, Mar. 1938, pp. 34-38. Out- 
line of an ideal program for teaching welding in an engineering 
school. The program is to be first presented in the second half 
of the third year, in order that the students might have back- 
ground for welding specialization. The courses are well dis- 
persed over the entire field of arc, gas, and resistance welding 
and gas cutting. The laboratory exercises, if carried out to their 
full extent as described, should familiarize the student with de- 
sirable and undesirable characteristics in the welding operation. 
The equipment required for welding, inspection and metallographic 
work on welds is listed and shown in a floor plan for the labora- 
tory. WB (7b) 

Welding Problems on Steel St52 (Schweisstechnische 
Fragen um den Stahl St52) F. Rapatz & F. Scniitz. Stah/ 4. 
Eisen, Vol. 58, Apr. 7, 1938, pp. 378-381. Original research. 
The main difficulties are cracking and tearing in the base metal and 
fused-in layer. In the base plate cracking is to be attributed not 
so much to general hardening as to the formation of martensitic 
patches. Lowering the alloying elements will reduce this defect. 
Up to 0.7% Si does not cause cracking, coated electrodes cause 
cracks, possibly because of H: pickup from the organic material 
in the coating. A thicker bead on the first layer decreases the 
chances of cracking. SE (7b) 
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What a user found out about 
LINCOLN “SHIELD-ARC 85 ELECTRODE 





Tests made by Wellman Engineering Co., Cleveland, Ohio. 
Analysis of steel welded: Carbon .20%—Molybdenum .68%--Manganese 1.26% 


Electrode used: Lincoln “Shield-Arc 85.” For welding all high-tensile low-alloy steels (up to approx. 90,000 Ibs./sq. in. tensile) such as: 








medium manganese . . . manganese vanadium . . . manganese copper . . . chromium copper... chromium manganese silicon . . 
nickel copper molybdenum . . . carbon Ye molybdenum. 
RESULTS: 
AS WELDED STRESS RELIEVED AT 1200° F. 
Yield Point Ibs. / sq. in. (weld) 78,000 60,000 
Ultimate tensile strength lbs./sq.in.(weld) | 94,700 74,700 
Bend elongation (weld) 62% 106% 
(Stretch of outside fibres) (Specimen illustrated) 

















We are pleased to show you the results of our claims. Try these new Lincoln Elec- 
tests made by users of “Shield- Arc 85,” trodes and see how they improve your 
“Fleetweld” and other Lincoln Electrodes products and cut your costs. Consult the 
because invariably these findings surpass nearest Lincoln office or mail the coupon. 
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Send a free copy of Electrode Procedure Guide, Bul. 401. 
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A New Index for Valuating Electrodes: the Melting Coefficient 
(Ein neues Bewertungselement fiir Elektroden. Der Abschmelz- 
koeffizient) H. M. SCHNADT. Arcos Z., Vol. 14, Apr. 1937, pp. 
1603-1609; Aug. 1937, pp. 1669-1670. It is necessary to know 
the melting speed of the electrodes, to calculate the costs of weld- 
ing. After extensive tests, the author established, for the melting 
speed, a new index which is a coefficient practically independent 
of electrodes diameter and welding amperage. This coefficient is a 
characteristic value of the electrode. The melting coefficient per- 
mits comparison of the melting speed of the various electrode 
types, and determination of the melting time. The new law states 
that, for a certain electrode type, the metal volume melted off is 
proportional to the amperage, and independent of the electrode 
diameter. Since metal losses due to burning and splashes are very 
low, they can be neglected. GN (7b) 


Flame-cut Shapes for Modern Structures. RICHARD W. STERNKE 
(Lakeside Bridge & Steel Co.) Intern. Acetylene Assoc., Preprint, 
Nov. 1937 meeting, 9 pp. Review of advantages in flame cutting 
in welded structure. Flame cutting is preferred to other means 
of cutting because of speed, accuracy and ease of producing 
sculptured contours. No detrimental effects are noted for C steels 
with .10% to .20% C. Plate edges are beveled for welding by 
machine cutting torch and can be butted together, preparatory to 
welding with close tolerances. Where the structure requires holes 
to be cut in sheet or plate, the assembly is welded and the machine 
cutting of holes is done without distortion of plate. Locked up 
stresses are subsequently relieved in the furnace. For bent or 
rolled plate in boiler shell, forming can easily be done with plate 
intact and holes torch cut after welding. Examples are given of 
28 different structures in which machine gas cutting was an im- 
portant part of fabrication procedure. WB (7b) 

Cutting and Tempering of Structural Steels. H.H. Moss (Linde 
Air Products Co.) Intern. Acetylene Assoc., Preprint, Nov. 1937, 
meeting, 12 pp. Welding J., N. Y., Vol. 17, Jan. 1938, pp. 7-20. 
Research. Methods of cutting low alloy steels with pre- and post- 
heating to prevent hardening and to give good ductility. Drift 
tests are also reported for open-hearth steels of Mo, Si and Ni alloy 
grades in which the flame-softened, cut edges were subjected to 
elongation by drifting, without cracking. The method of flame 
softening after gas cutting is recommended for a number of indus- 
trial applications. Well-illustrated with micros of the cut- 
edge structures, photos of equipment, charts summarizing results 
and curves of time-temperature studies made during cutting opera- 
tions. Resumé of costs is given in chart. WB (7b) 

Spot Welding Aluminum and its Alloys. L. A. TERNEY. 
Metal Ind., London, Vol. 51, Dec. 24, 1937, pp. 617-622; Dec. 
31, 1937, pp. 641-645. Survey of modern practice. The factors 
involved in the production of sound welds are enumerated. The 
3 principal factors affecting spot welding are: current strength, 
duration of its application and the specific pressure. The specific 
current and pressure are not critical in ferrous material, but in the 
case of Al and its alloys, these factors become of the greatest 
importance. In practice, this means that the tips of Al spot weld- 
ers should be made from special material and gauge-dressed regu- 
larly. The pressure should be sufficient to create an optimum 
contact resistance; there should be no arc formation owing to 
insufficient pressure, as this leads to melting, and it must be high 
enough to break the oxide skin without breaking the material 
itself and still leave sufficient contact resistance between the plates. 
According to Hobrock’s theory the success of the welding will 
depend largely on the exact control of contact resistance. The 
strength and corrosion resistance of welds are discussed, and it is 
suggested that a welding machine that will reheat should treat the 
spot weld immediately after the welding operation and also cold 
work the spot. A welding cycle incorporating this feature is 
given. RWB (7b) 

The Weldability of Chromium-molybdenum Steels (Zur Frage 
der Schweissenpfindlichkeit von Chrom-Molybdan-Stihlen) W. 
EILENDER & R. PrispyLt. Arch. Eisenhiittenw., Vol. 11, Mar. 1938, 
pp. 443-448. Review and discussion. Welding tears in Cr-Mo 
steel form at about 650° C. Tendency to form tears may be due 
to dendritic segregation; it does not appear to be associated with 
any particular chemical composition. Well-killed steel, particu- 
larly fine-grained steel, is less sensitive to welding tears; steel 
overheated in the open-hearth is more sensitive. SE (7b) 


Shrinkage Distortions and Shrinkage Stresses in Welding. 
G. E. Craussen. Welding J., N. Y., Vol. 17, Mar. 1938, pp. 
17-21. Discussion of origin and effects of distortion and stresses 
in welding. Empirical means of avoidance now in force may give 
way to design anticipation of warpage and stresses due to accu- 
mulating knowledge on the subject. Two types of shrinkage 
stresses are recognized: (1) Those due to restraint and (2) those 
in immediate vicinity of weld and independent of restraint. The 
first reaction stresses disappear if restraint is removed after weld- 
ing. The second, residual stresses, are removed almost com- 
pletely by proper heat treatment and are minimized by preheat. 

WB (7b) 
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Some Technical Experiences in Airplane Construction in Fin- 
land (Naagra tekniska erfarenheter, gjorda paa flygplankon. 
struktionens omrade i Finland) Arvo YLINEN. Tek. Tid., Vol. 
68, Apr. 16, 1938 (Section, Flygteknik), pp. 25-35. Experiences 
from the Government airplane factory in Finland. Tubes for 
fuselages were formerly made from Cr-Mo steel of the following 
composition: C, 0.3%; Mn, 0.5%; Si, 0.2%; Cr, 0.9%; Mo, 
0.2%. At present, the C content has been made a little lower, 
which has improved welding properties. No tendency to cracking 
is now observed. In cold drawn state this steel has a tensile 
strength of 97,000-103,000 Ibs./in.*, and 9-12% _ elongation. 
Welded, tensile strength is 82,500 Ibs./in.* Alloy welding rod, 
of same analysis as parent metal is used only where the welded 
part can be normalized; otherwise, unalloyed rod is used. Welds 
are not tested by X-ray, but by the following method: The weld 
is first cleaned with wire brush and then painted with hot linseed 
oil. The oil is carefully wiped off and suspension of fine chalk 
in dilute alcohol applied. This dries quickly leaving a fine, white 
deposit. The work is now tapped lightly with a wooden mallet 
Due to the vibration, any oil which might be present in fine 
cracks will then come to the surface where it is immediately de- 
tected as distinct black lines in the white chalk. Dangerous 
cracks have been detected by this method. BHS (7b) 

Causes of Cracking in Welded Seams (Ursachen der Schweiss- 
nahtrissigkeit) C. STIRLER. Stah/ u. Eisen, Vol. 58, Mar. 31, 
1938, pp. 346-350. Original research. Tears and cracks in the 
fused-in layer of welded seams are more prone to occur -in highe: 
C and alloyed steel. They are more likely to appear with heavily 
coated electrodes and not with bare or cored electrodes. Higher 
P and S content of the fused-in metal increased the cracking, but 
the Ox, Ne, or He content seemed to have little effect. However, 
some heats of ostensibly the same chemical analyses as othe: 
were more prone to give cracking, indicating that the melting 
practice was a factor. Cracking may be caused by using too hig 
a current, or by laying down too thin a bead at the start. Th 
type of electrode coating is very important. SE (7b) 

Laminated Specimens for Non-destructive Testing. W. 
KOUWENHOVEN & A. E. VIVELL. Welding J]., N. Y., Vol. 1 
Mar. 1938, Suppl. pp. 19-22. Research on synthetic production 
welding flaws by building up a complete section with laminate 
plates. The artificial flaws were chosen to illustrate lack 
fusion or cracks and blowholes. Fe filing patterns were employe 
to determine the effective detection of flaw with depth in plat 
variation in flow size, shape or type, variation of material | 
which flaw is situated and variation of width of specimens f: 
flaw of given size. The patterns for the various conditions a: 
shown in photos. See also Metals and Alloys, Vol. 9, Mar. 193 
p. MA 168L/1. WB (7b 


Standardization of Materials for Coated Electrodes. Gorpbo 
H. CHAMBERS. Welding J., N. Y., Vol. 17, Feb. 1938, pp. 38-4 
Brief review of control requirements in production of extrude 
coatings for heavily coated electrodes. These are indexed as co: 
trol of (1) chemical impurities detrimental to weld metal, (2 
impurities which affect slag characteristics, (3) color and oth« 
physical properties, (4) particle size, and (5) impurities whic’ 
affect the air. A program is proposed for standardization 
coatings to produce uniformity in service from different batches 
of raw materials. WB (7b) 


Welding Research Problems. Welding J]., N. Y., Vol. 17, Feb. 
1938, Suppl. pp. 1-36. Compiled by the Fundamental Research 
Division of the Welding Research Committee of Engineering 
Foundation. A_ revised list of research investigators and uni- 
versity affiliations is given. Various authorities in the welding 
field briefly discuss suggested research problems in various fields; 
shrinkage stresses, Cu and alloy welding, effect of C and Mo on 
weldability, cast Fe welding, impact tests, etc. Ten appendices 
review the literature for the year 1937 on various phases of weld 
ing research. WB (7b) 

German Fatigue Tests on Welds. Orro Grar. Welding J. 
N. Y., Vol. 17, Mar. 1938, Suppl. pp. 2-9. Translated by G. E. 
Claussen from Report of the German Structural Steel Committee, 
Series B., No. 8, 16 pp., 1937, published by Julius Springer, 
Berlin. Experiments on the effects of shape of the ends of welded 
reinforcing plates in tension members, and of welded flange stiff- 
ening plates, on girders. Results of pulsating tension fatigue and 
bend fatigue tests are reported in tables, and failures obtained are 
illustrated in photos. WB (7b) 


Study of Welded Aluminum Alloys (Untersuchungen an 
geschweissten Aluminium-Legierungen) E. RAajakovics. Z. 
Metallkunde, Vol. 29, Sept. 1937, pp. 315-18. Experimental. 
The tensile properties of a large number of Al alloy sheets were 
compared after autogenous and atomic-arc welding. The latter 
was definitely superior for some alloys of the Al-Mg type. It 
was demonstrated that the physical properties of the weld could 
be improved by cold work and aging, and that corrosion resistance 


could be improved by application of a sprayed metal coating. 
GD (7b) 
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O- FINISHING 


Removing Nickel Coatings from Steel. Success of Anodic 
Treatment. G. E. Gamam. Metal. Ind., London, Electro- 
metallurgy Suppl., Vol. 51, Nov. 12, 1937, pp. 485-486. Original 
research. A method of removing Ni electrodeposits from steel 
consists essentially in making the Ni-coated article the anode in a 
mixture of equal volumes of conc. H:SO, and water at air temp. 
The potential is controlled not to exceed 2.0 volts. The method 
is very successful and does not result in severe corrosion of the 
basis metal. Loss-in-weight experiments were carried out on a 
number of types of steel to demonstrate this point. The method 
may also be used to determine the weight of relatively thin 
deposits on steel applied for decorative and protective purposes 

|, in a slightly modified form, for removing composite Ni-Cr 
coatings from steel. RWB (8) 


Sa. Pickling 


\cid Proof Masonry in Steel Mills. C. FRED SAUEREISEN. 
Blast Furnace Steel Plant, Vol. 26, Feb. 1938, p. 206. Heat Treat- 
Forging, Vol. 24, Feb. 1938, p. 97. Practical. Wood, Pb- 
lined wood, concrete with acid-proof brick and S joints, and rub- 
be r-lined steel tanks protected by brick lining have been used for 
pickling equipment. With introduction of quick-setting cements, 
rubber-lined steel tanks or concrete tanks coated with impervious 
erial can be constructed satisfactorily without S or S com- 
pounds, by building brick lining with these cements. They are 
ro-istant to all concentrations of acids (except HF), H:O, and 
tc: peratures up to 2500° F. As they are used cold, disadvantages 
in using S are eliminated. Joints harden rapidly, permitting 
al1ost immediate use of equipment upon completion of construc- 
tion. Joints are tighter, and the life of equipment is longer. 
MS (8a) 
Inhibitors in Acid Pickling. J. C. WARNER (Carnegie Inst. 
Tech.) Metal Cleaning Finishing Vol. 10, Feb. 1938, pp. 104- 
Theoretical discussion. About 150 organic inhibitors are 
wn. They are chiefly N compounds, such as amines, hetero- 
¢ compounds, and urea derivatives. The molecule usually con- 
ts of a polar group attached to a hydrocarbon portion. During 
ickling, inhibitors decrease the attack on steel by making the 
eration of H on cathodic areas (the scale) more difficult, so 
it, as a result, the reaction at anodic areas (the steel) is slowed 
down. Since inhibitors are adsorbed by the cathodic areas, only a 
small concentration is necessary in the pickling bath. AB (8a) 


a YO =e 


8b. Cleaning including Sand Blasting 


The Spot Test as an Aid in the Rapid Evaluation of Clean- 
ers. J. M. CosGrove (Noblitt-Sparks Industries, Inc.) Metal 
Cleaning Finishing, Vol. 10, Mar. 1938, pp. 186-190. Practical. 
The spot test consists in applying a spot of burnt transformer oil 
to a metal surface and then immersing the specimen in a boiling 
solution of a cleaner. The time required for the removal of the 
oil is used as a criterion of the efficiency of the cleaner. Na 
metasilicate is recommended as one of the best cleaners for elec- 


trocleaning. AB (8b) 
Sc. Polishing & Grinding 
Practical Methods for Finishing Stainless Steel. Ropert S. 


LEATHER (Lea Mfg. Co.) & WM. F. Wuitry (Wallingford Steel 
Co.) Metal Cleaning Finishing, Vol. 10, Mar. 1938, pp. 214-224. 
Practical. The production of mirror finishes on stainless steel is 
expensive, and the lower-priced satin or butler finish is more 
frequently used. The steel mills have helped to reduce polishing 
costs by passing the steel through polishing rolls so that a bright 
surface is obtained. The authors give examples showing the 
proper type of abrasive, wheel set-up, and polishing sequence to 
follow in the finishing of typical products. AB (8c) 


JULY, 1938 


10 





H. S. RAWDON, SECTION EDITOR 


Polishing and Buffing in the Electro-plating Industry (Das 
Schleifen und Polieren in der Galvanotechnik) OsKAR KRAMER. 
Metallwaren Ind. Galvano-Tech., Vol. 35, July 15, 1937, pp. 292- 
294; Aug. 1, 1937, pp. 314-316; Aug. 15, 1937, pp. 336-339; 
Sept. 1, 1937, pp. 357-359; Sept. 15, 1937, pp. 381-383; Oct. 1, 
1937, pp. 402-403; Nov. 15, 1937, pp. 466-468. Exhaustive 
review of various polishing media and buffing methods, and their 
application in preparing metal surfaces for plating and finishing of 
plated articles. EF (8c) 


8d. Electroplating 


Prospect for the Development of Electrolytic Galvanizing 
(Entwicklungs aussichten fiir die elektrische Verzinkung) A. 
BucH. Elektrowarme, Vol. 8, Apr. 1938, pp. 98-105. Review. 
The zinc-coating processes in use at present, hot-galvanizing, elec- 
trolytic galvanizing, sherardizing and Zn-spraying are briefly dis- 
cussed, and the first 2 compared in greater detail. The electric 
process as the source of heat in hot-dipping is particularly advan- 
tageous, for the temp. can be kept under better control and thus 
losses due to burning of Zn to Zn ash and to slag and dross 
minimized. The wider use of electrically heated galvanizing baths 
depends largely on the cost of electric energy; cooperation between 
galvanizing plants and power companies is advocated. The factors 
influencing the economy of the process, such as thickness of the 
Zn coating, temp. control and correct design of the galvanizing 
furnace are discussed, and an example illustrates how, even under 
difficult conditions, savings in the operation were obtained by 
electric operation instead of heating by coal. 9 references. 

Ha (8d) 

The Meaker Process of Electrogalvanizing. ERNeEsT H. 
Lyons, Jr. (Meaker Co.) Proc. Am. Zinc Inst., 20th Annual Meet- 
ing, Apr. 1938, 7 pp. Descriptive. Process employs current den- 
sities up to 2000 amp./ft.*, and produces coatings as heavy as 
4 oz./ft For galvanizing wire, a machine 200 ft. long is used, 
with a monthly capacity of 1000 tons of No. 12 wire. The wire, 
after being butt-welded into continuous lengths on 40 pay-off reels, 
is passed through pans of molten Pb for annealing. Next it 
goes through a muriatic acid pickle, then through a spray rinse 
to the electrolytic flash and electrolytic strike. A second spray 
rinse precedes the galvanizing cell, which is made of rubber-lined 
steel. Soluble Zn anodes are used, suspended directly under the 
wire. The solution, which is kept in constant circulation, is main- 
tained approximately neutral. As the wire emerges from the bath, 
it is washed with hot water and coiled on reels. BHS (8d) 

Progress in Electrolytic Surface Treatment of Light Metals 
(Fortschritte auf dem Gebiete der elektrolytischen Oberflachen- 
behandlung von Leichtmetallen) H. Fiscuer. Z. Metallkunde, 
Vol. 29, Sept. 1937, pp. 319-22. Critical review. Emphasizes 
the fact that the major difference between anodic oxide layers and 
electrodeposited layers is that the basis metal enters into a chemical 
reaction in the former case. Consequently, the properties of the 
anodic layer, such as appearance, structure, wear, and corrosion 
resistance are influenced by the composition of the alloy. These 
properties are likewise influenced by the structure of the alloy, 
primarily by whether the alloy is homogeneous or heterogeneous, 
the former giving better coatings. Grain size and amount of 
deformation are less important, as their major influence is only 
upon appearance. GD (8d) 

Commercial Deposition of Co-Ni Alloys. L. WEISBERG. 
Trans. Electrochem. Soc., Vol. 73, 1938, Preprint No. 1, 10 pp. 
Description of patented process for bright alloy plating, with Na 
formate and formaldehyde used as brighteners in the sulphate bath. 
Removal of impurities from the solution by the use of ferrous 
sulphate and H peroxide is explained. Co percentage in the alloy 
decreased with increase in current density. A typical solution 
formula is: Ni sulphate 32, Ni chloride 6, Boric acid 4, Na 
formate 4.6, Co sulphate 2, ammonium sulphate 0.3, and formalde- 
hyde 0.12 oz./gal.; pH 3.7; 40 amps./ft.*; and 140° F. 

GBH (8d) 
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Stripping of Chromium Electrodeposits for Thickness Meas- 
urements. S.G. CLARKE. Metal Ind., London, Vol. 52, Apr. 8, 
1938, pp. 391-393. Original research. Acid methods for deter- 
mining: the thickness. of very. thin.(.00002 in.) Cr deposits, based 
on the measurement of the time required for solution as shown 
by the period of gas evolution or by the loss in weight were in- 
vestigated. A rapid approximate estimate of the thickness of 
clean, polished Cr coatings on Ni, steel, and Cu may be obtained 
from the period of gas evolution when the coating is dissolved in 
cold HCl containing an addition of Sb,O, (20 g./l.) to speed up 
the attack The time required for gas evolution corresponding to 
a unit thickness at the temp. of testing is given by an experi- 
mentally derived calibration curve; a deposit 0.00001 in. thick dis- 
solves in approximately 10 secs. at 20° C. If a black film appears 
with little or no gassing, it is an indication of very thin Cr of the 
order of 0.000003 in. Bare areas should be “stopped off’ with a 
resistant coating, before testing, as they increase the rate of solu- 
tion of the Cr. The position of the surface in the solution does 
not appreciably effect the rate of solution. The loss in weight 
determinations were made in 3 solutions: (a) Hot dilute H.SO, 
(50 ml./l.) (b) cold concentrated HCl and (c) cold concentrated 
HCl plus 20 g./l. Sb oxide. The Cr was cleaned, weighed, and 
immersed into these solutions until gassing ceased, removed, 
washed, dried and re-weighed. For loss in weight tests of thick- 
ness of Cr on Ni, steel or Cu, the use of hot 5% H:SO, was 
found advantageous. It dissolved the coating rapidly and gave 
good results. Cold concentrated HCl was less satisfactory, owing 
to the longer time required for solution of the coating. HCl con- 
taining Sb gave good results with coatings, as ordinarily deposited, 
only when they were relatively thin. With thicker non-uniform 
coatings, stripping was frequently not complete, as the last remain- 
ing portion at the edges tends to become passive. Uniform coat- 
ings, however, stripped completely. RWB (8d) 

Electrodeposition of Zinc and Tin on Iron and Steel (Elek- 
trolytische Verzinkung und Verzinnung von Eisen und Stahl) 
G. EtssNER. Stahl u. Eisen Vol. 58, Apr. 14, 1938, pp. 405-410. 
Review. For good adherence of Zn or Sn coatings, the steel sur- 
face must be cleaned and freed of fatty substances, either by ordi- 
nary pickling or by electrolytic cleaning. Alkaline and acid solu- 
tions suitable for Zn plating are discussed. Acid baths, such as 
ZnSO, solutions, can be operated at much higher current densities 
and deposit Zn about 6 times as fast as the alkaline solutions. 
The alkaline solutions give finer deposits, but because of their 
slowness are used mainly for flash coatings. For Zn plating wire, 
only acid solutions are used. Recently, solutions for depositing 
bright Zn have come in; these are Zn cyanide solutions contain- 
ing Mo and give a bright Zn deposit at fairly economical rates 
of deposition. Sn is difficult to plate without getting spongy 
deposits. An alkaline bath which gives a good Sn deposit with a 
white matte surface is composed of 90 g./l. Na stannate and 
caustic soda operated at 2 to 6 amp./dm.’ at 4 to 6 volts at 60 to 
70° C. The alkaline baths have better throwing power. The 
acid Sn baths give a bright Sn deposit upon the addition of sul- 
phonated phenol or cresol. A solution with 30 g/l. of Sn, 
100 g./l. of H:SO, and about the same amount of sulphonic acid 
at 1.5 to 2 amp./dm.’ is suitable. Plating Sn over hot-dipped Sn 
plate gives a notable improvement with respect to pinholes. 

SE (8d) 

The Crystalline Structure of Electrolytic Deposits. Part II 
(Contribution 4 l’Etude Expérimentale de la Structure Cristal- 
line des Dépéts Electrolytiques) P. JAcgurr. Rev. Mét., Vol. 
35, Mar. 1938, pp. 116-130. Research. Investigation of the 
structure of thin electrolytic Cu deposits (from Cu sulfate-sulfuric 
acid solution) on cast and annealed Cu, (a) mechanically polished, 
(b) electrolytically polished (see Part I), (c) with protein ab- 
sorption film, electrolytically polished. The structure of the cath- 
ode (when electrolytically polished), as well as of anodically etched 
specimens, confirmed Volmer’s theory of active centers where pref- 
erential deposit or attack occurs. These centers are found in each 
crystal and may be classed in 2 groups: (1) Those that become 
covered with Cu at the beginning of electrolysis, regardless of 
current density; and (2) those that are covered at a later period, 
depending on current density (/.e. at 50 ma./dm.*, some grains 
were not covered after 60 min.; whereas with 500 ma./dm.’, the 
entire cathode was covered after 6 min.). On properly oriented 
grains, Cu first deposits along grain boundaries, then along “‘semi- 
dendritic axes” (2 sets of perpendicular axes), and finally covers 
the grain. Mechanically polished specimens have no active centers. 
When cathodic surface has absorbed protein film, active centers are 
partially or completely inhibited. JZB (8d) 

Alkaline Plating Baths Containing Organic Amines. I. Copper 
Plating from Solutions Containing Diethylenetriamine. C. J. 
BROCKMAN. Trans. Electrochem. Soc., Vol. 71, 1937, pp. 255-261. 
Original research. Good electrodeposits of Cu were produced from 
solutions of Cu sulphate containing diethylenetriamine in sufficient 
quantity to produce a clear blue color. The amine concentration 
and the bath temperature may be varied within fairly wide limits. 
The cathode current densities were 0.03-0.25 amp. /in.’ (8d) 
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Alkaline Plating Baths Containing Ethanolamines. I. Copper 
Plating from Triethanolamine Solutions. C. J. BROCKMAN & 
A. L. BREWER (Univ. Georgia) Trans. Electrochem. Soc., Vol. 69, 
1936, pp. 535-540. Original research. Strike plates obtained from 
solutions of Cu salts containing triethanolamine are compared with 
those from other solutions. A new solution which will not plate 
Cu by replacement when brought in contact with Fe has been 
developed. This solution will, in 70 sec., produce a bright ad- 
herent Cu plate at 3.6 amp./ft.?, capable of taking a subsequent 
good, adherent Cu plate from the commercial acid Cu sulphate 
bath. The solution contains 15 g./l. CuSO,.5 HO, 10 g./l. Na 
oxalate and 22 cc./l. triethanolamine. II. A study of Baths Con- 
taining Triethanolamine for the Direct Nickel Plating of Zinc. 
C. J. BROCKMAN & J. P. Now en. I[bid., pp. 541-549. The 
following solutions examined contained either just enough trietha- 
nolamine to give a clear solution or an excess of triethanolamine: 
(1) Ni ammonium sulphate solution; (2) Ni ammonium sulphate- 
Ni sulphate solution; (3) Ni ammonium sulphate-boric acid solu- 
tion; (4) Ni sulphate solution; (5) Ni chloride solution; (6) 
Ni ammonium sulphate-Ni chloride solution. The plating con- 
ditions of the 6 solutions were determined at different tempera- 
tures, concentrations, and current densities. Current density vs. 
potential measurements were made during the plating processes. 
III. Cobalt Plating from Triethanolamine Solutions. [+id., pp. 
550-551. From solutions of Co sulphate containing triethano- 
lamine it is possible to plate Co successfully on Cu, steel, Ni and 
Zn at current densities ranging from 4.7 to 234 amp./ft.’, at room 
temperature or slightly above. Cathode efficiencies were as high as 
98%. The plates are slightly darker than the corresponding Ni 
plates. IV. The Deposition of Nickel-cobalt Alloys from Solu- 
tions Containing Triethanolamine. I[did., pp. 553-556. Alloys 
were deposited from solutions containing triethanolamine, Ni 
chloride, Ni sulphate, Co sulphate and some Na sulphate. The 
concentrations of the Ni and Co ions may vary within considerab! 
ranges. The current density may vary between 32 and 144 amp./ft.’ 
V. Copper Plating from Diethanolamine Solutions. C. J. BRock 
MAN & J. B. Wuirery. Ibid., Vol. 71, 1937, pp. 251-254 
Solutions of Cu sulphate containing diethanolamine do not deposi: 
Cu on steel by contact, and they do not produce dependable result 
The deposits are unsatisfactory. The addition of Na oxalate : 
decidedly beneficial. A series of baths containing Cu sulphat 
diethanolamine, and Na oxalate yielded satisfactory cathode 
deposits at various concentrations and current densities, when t! 
weight ratio of CuSO, . 5H:O to Na oxalate was eg 3- 

8c 

The Formation and Growth of Pits in Electrodeposited Meta! . 
M. CymBouistTe. Trans. Electrochem. Soc., Vol. 70, 1936, p; 
379-396. Original work. Origin of gas bubbles is discusse: 
with the aid of numerous micrographs illustrating the differe: 
types of pits. Interdeposition of a thin coat of Cu between 
coats of Ni is suggested as a practical means for the eliminati 
of pits. Blister Pits in Electrodeposits. M. CyMBOLISTE & 
SALAUZE. Ibid., Vol. 71, 1937, pp. 233-250. The conditio: 
under which blister pits form in electrodeposits are discussed, wi 
micrographs. Pits may be due to adherence of gas bubbles 
colloidal or suspended matter. As a rule, blister pits are due 
flocculent basic salt particles which attach themselves to the su 
face of gas bubbles. GBH (8d 


The Simultaneous Electrodeposition of Thallium and Zinc. 
W. G. Parks & I. M. LEBaROoN (R. I. State College) Trans, Ele 
trochem. Soc., Vol. 69, 1936, pp. 599-610. Original research. 
The relative concentrations of Tl (as perchlorate) and Zn (as 
nitrate) in the baths and of the 2 metals in the resulting plates at 
different current densities were plotted. Cathode potential meas- 
urements were made at different current densities and with varying 
composition of solution. The percentage composition can be deter- 
mined from cathode potential measurements. Electroplates of dif- 
ferent composition were polished and microscopically compared 
with cast alloy specimens. Similarity in structure was observed for 
the eutectics only. No serviceable or useful plates were see 7) 

8d) 

Sources of Defects in Chromiumplating (Fehlerquellen beim 
Verchromen) Oberflachentech., Vol. 15, Jan. 4, 1938, pp. 1-2. 
Practical review. Defects can be avoided if the bath is kept at 
correct sulphate and reduced-Cr contents, and the anode surface is 
made as large as possible. Anodes of Pb with 6% Sb are satis- 
factory. The parts to be Cr-plated must be degreased electro- 
lytically, the rinsing water should not be emptied in the bath, the 
insulation of the tanks should be tested from time to time, and too 
high a current density must be avoided. Ha (8d) 


A Study of Electrodeposits Containing Nickel and Sulphur. 
W. T. Younc & H. Kersten. Trans. Electrochem. Soc., Vol. 71, 
1937, pp. 225-231. Practical discussion of electrodeposits contain- 
ing Ni and S formed from an electrolyte containing essentially 
double Ni salts and Na thiosulphate, with Na citrate as a buffer. 
Composition of deposits varied with current density, and ranged 
from 3 to 27% S The deposits had a greenish color. : 

GBH (8d) 
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Tests and Conditions of Nickel Electroplating for Decoration 
(Essais et Conditions de Réception des Revétements Electro- 
lytiques de Nickel pour la Décoration) MARCEL BALLAY. 
Métaux et Corroston, Vol. 13, Jan. 1938, pp. 4-19. Descriptive 
review. Ni coatings in thickness less than 0.03 mm. can be 
examined microscopically by plating Cu on top of Ni. Magnetic 
and electromagnetic methods for measuring the thickness of coat- 
ings are also used. As chemical methods for Ni-plated material, a 
solution of 150 g. FeCls, 100 g. CuSO,, 250 g. acetic acid cryst. 
and H:O to make up 1 |. could be used for brass. For furniture 
pieces, the following solution is used: 80 cc. HNOs, 20 cc. H.SO, 
and 40 cc. H:O; with this mixture at 18.5° C., the speed of 
solution was 0.00165 mm./min., and at 22.5° C., 0.00195 
mm./min. Rolled Ni dissolves much faster than electrolytic Ni. 
Porosity of the coating decreases with the increase in thickness. 
Pits on Ni coating are due to absorbed H. Roughness is due to 
inclusions (anode deposits, dirt, etc.). A brittle Ni deposit con- 
tains cracks which are causes of corrosion. Porosity is revealed 
by exposure in salt spray. To record the distribution of porosity 
in Ni coating on steel or Fe, K ferrocyanide paper (filter paper 
moistened in 10 g./l. NaCl and 1 g./l. ferrocyanide) is used. 
The porosity of Ni on Cu is tested by a solution of 100 g. tri- 
chloracetic acid, 400 cc. ammonia, 700 cc. H:O. For the adherence 
test, there is no simple workable method. Salt spray test is the 
most effective corrosion test of Ni coatings. Minimum thickness 
of Ni coatings should be 2.5-4.0 mm. 14 references. GTM (8d) 


The Value of an Alternating Bend Test in the Examination 
of Nickel Deposits. A. W. HOTHERSALL & G. E. GARDAM (Res. 
Dept., Woolwich) J. Electrodepositors’ Tech. Soc., Vol. 14, Jan. 
1938, preprint, 12 pp. Original research. The Jenkins alternat- 
ing bend test can be applied to Ni deposits to study the effect of 
contamination of the plating bath. The test consists in bending 
a specimen of Ni, 1 x 0.5 in. and about 0.005 in. thick, back 
and forth around a jaw 0.04 in. in radius. The bend number, N, 
is the number of 180° bends necessary to fracture the specimen 
nd is related to the thickness of deposit T by equations of the 
m (N — ki) X T = ke, where k; and kz are constants for a 
en set of plating conditions. Deposits from baths containing 
1,Cl or 200 g./l. of NasSO,, have a smaller bend number than 
oosits from a bath containing only NiSO,, KCl and boric acid. 
rrent density, temperature, and pH do not have much effect 

the bend number. The test reveals the effect of bath con- 
\ination even though the deposit presents an unchanged appear- 
e. Dextrin or gelatin in the bath, in amounts as small as 
eral mg./l., can be detected by the test. 0.024 g. of dextrin 

liter of bath reduces the bend number from 25 to 1. The test 
ws that the best method of removing organic contaminations 
m a bath is to add 1 g./l. of K permanganate and allow to 
t.nd 2 days at a pH of 3. AB (8d) 


Fundamental Problems in Nickel Plating. S. Wernick. J. 
E/-ctrodepositors’ Tech. Soc., Dec. 1937, preprint, 12 pp. Survev. 
The plating methods in large plants in the U. S. are compared 
wth British plating practice. In general, plating rooms are well 
equipped, but acid dipping rooms are not modernized and are 
Pp 
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cro ff a. 
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oorly ventilated. In the U. S., spray cleaners and rinses are 
ed, as compared with the British practice of “swilling” 
(rinsing). Polishing of the base metal is more carefully done 
in the U. S., especially for bright Ni-plating. Large installations 
of bright Ni-plating are more common in the U. S. than in Eng- 
land and likewise the use of the low pH Ni bath (pH = 1.5 — 
3.0). Air agitation is more commonly used in England than in 
the U. S. Some C type anodes, unbagged, are still used in the 
U. S. For filtering the bath, diatomaceous earth candles are com- 
monly used in England; in the U. S., felt-type filters and filter 
powder are used. Uniformity, roughness, and pitting of deposits 


are also discussed. AB (8d) 
Ammonia in Brass Solutions. L.C. PAN. Monthly Rev. Am. 
Electroplaters Soc., Vol. 25, Jan. 1938, pp. 13-23. Original re- 


search. 0.2-2.4 g./l. of NH: improved the color of the deposit. 
By suitable additions of NHs, normal colored brass deposits were 
obtained from baths having a Cu:Zn ratio varying from 1-10. 
The color of the deposits was not closely related to composition. 
Addition of 0.1-1.5 g./i. of NHs caused the Cu:Zn ratio of the 
deposit to be progressively less influenced by variations in the 
Cu:Zn ratio of the bath. The Cu:Zn ratio of the deposit varied 
with the current density. As the conc. of NH; was increased from 
zero to 2.5 g./l., the Cu:Zn ratio of the deposit became less 
affected by current density. AB (8d) 


Studies on Overvoltage. IX. The Nature of Cathode and 
Anode Discharge Potentials at Several Metal Surfaces. A. L. 
FERGUSON & S. KLEINHEKSEL (Univ. Michigan) J. Phys. Chem., 
Vol. 42, Feb. 1938, pp. 171-190. Original research. Overvoltage 
decay curves at the cathode were obtained for platinized Pt, smooth 
Pt, Pd, Au, Ag, Zn, Cd, Sb and Ni. Decay curves at the anode 
were obtained for the first 4 at several current densities. For 
Part VIII, see also Metals and Alloys, Vol. 6, July 1935, p. MA 
288R/10. EF (8d) 
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Notes on the Production of Adherent Copper Deposits on 
Austenitic Chromium-nickel Steels. H. T. SHIRLEY (Brown- 
Firth Research Lab.) J. Electrodepositors’ Tech. Soc., Vol. 14, 
1938, preprint, 2 pp. Practical. Adherent Cu deposits are ob- 
tained on 12/12 or 18/8 Cr-Ni steel by a 2-bath treatment. The 
steel is made cathodic in H2SO,., 300 g./l., at a C.D. of 3 
amp./dm.? for 3 min. It is then transferred, without rinsing, to 
a bath containing CuSO, . 5H:O, 220 g./l., and HsSO., 50 g./l. 
The latter bath is operated at 100° C. and a C.D. of 3 amp./dm.’, 
and the specimen is plated for 15-20 sec. Adherent Cu will plate 
on part of the surface. The specimen is then transferred back to 
the first bath, and the cycle of treatments repeated as before, until 
Cu has deposited over the entire surface. AB (8d) 


Testing and Stripping of Electrodeposits, Part VII, Tin. B. 
EceBerG & N. E. Promise. (International Silver Co.) Metal 
Cleaning Finishing, Vol. 10, Jan. 1938, pp. 30-34. Practical. The 
following methods may be used to strip Sn from steel: (1) Im- 
merse the specimen in a solution of 20 g. Sb:O; in 1 liter of 
hydrochloric acid (sp. gr. 1.146) until gas evolution ceases. About 
1 min. is required to remove 0.001 in. of tin. (2) Immerse in a 
boiling solution prepared by adding a solution of 80 g. of Pb ace- 
tate in 500 cc. of water to 135 g. of NaOH in 500 cc. of water. 
About 0.0003 in. of tin is dissolved in 5 min. The alloy layer is 
only slightly attacked. (3) The specimen is first made cathodic 
and then anodic at 3-5 amps./ft.? in a 5% NaOH solution. 

AB (8d) 

The Electrodeposition of Tin. Part II. Anode Maintenance 
of an Alkaline Stannate Bath. L. E. Strout & A. H. Baum. 
Trans. Electrochem. Soc., Vol. 72, 1937, pp. 429-446. Original. 
The 2 important disadvantages of the stannate bath, vz. the unbal- 
anced anode and cathode efficiencies and the precipitation of meta- 
stannic acid with consequent depletion of the Sn content are dis- 
cussed. The first may be reduced by varying the anode to cathode 
ratio, and by anodic polarization. The second is reduced by in- 
creasing the free caustic content, with proper precautions being 
taken to prevent spongy deposits. With proper attention, Sn baths 
can be made self-maintaining for long periods of time. 

GBH (8d) 

The Codeposition of Metals of Unlike Valence in Acid Solu- 
tions. W. GEORGE ParKS (Rhode Island State College) & I. 
MILTON LE BARON (Louisiana State Univ.) J. Phys. Chem., Vol. 
42, Jan. 1938, pp. 125-131. Original research. The following 
systems were studied: Pb-Tl, Ag-Cu, Ni-Tl, Zn-Tl and Cu-TI. 
Variation of codeposition with the valence of the metals involved 
has been determined and from the data obtained, a general 
empirical uation has been derived covering codeposition of 
mono- and bi-valent metals. The valence of the metals has an 
effect on the codeposition not taken into account by the equivalent 
weights of the 2 metals plating. EF (8d) 


The Behavior of Alloy Anodes in Deposition of Silver- 
cadmium Alloys from Cyanide Baths. C. L. Faust & D. j. 
Henry. Trans. Electrochem. Soc., Vol. 72, 1937, pp. 479-500 
Cd-Ag alloys containing 10% Ag and 90% Ag with 90% Cd 
and 10% Cd respectively, were produced with reproducible results, 
by using anodes of same composition. Closer control of current 
density was required with anodes of duplex structure than with 
the single phase solid solution type of alloy. GBH (8d) 


The Production of Nickel Sheets by Deposition. A. I. WYNNE 
Wiruiams. J. Electrodepositors’ Tech. Soc., Vol. 11, 1936, pp. 
143-153. A description of the deposition of Ni sheets on a 
stainless steel rotating drum at high current densities. Factors 
which influence the character of the deposit are discussed in gen- 
eral terms. GBH (8d) 

Reduced Wear by Hard Chromium Plating (Geringerer Ver- 
schleiss durch hartverchromung) Tech. Zentralbl. prakt. Metall- 
bearb., Vol. 47, Dec. 1937, pp. 906-908. Practical review. Maxi- 
mum hardnesses of 72 Rockwell C have recently been attained. 
Data on thickness of plating for various applications given. 

EF (8d) 

The Electrodeposition of Molybdenum from Aqueous Solu- 
tions. W. P. Prick & O. W. Brown. Trans. Electrochem. Soc., 
Vol. 70, 1936, pp. 423-429. Original. Under carefully controlled 
conditions, it was possible to prepare smooth and adherent, steel- 
gray. deposits of Mo. The best bath was prepared by the electro- 
lytic reduction of molybdic acid anhydride in sulphuric acid, with 
Pt electrodes. GBH (8d) 


The Rectification of Faulty Acid Copper Solutions. E. A. 
OutaArD. J. Electrodepositors’ Tech. Soc., Vol. 12, 1937, pp. 35- 
43. Practical. Discussion of the causes and 2 treatments of 
faulty acid Cu solutions: by bubbling SO, gas through them, or 
electrolyzing with Pb anodes for a few hrs. at high current densities. 

GBH (8d) 


Clean Electro-Zinc Coatings. E.E.HaAtis. Metal Treatment, 
Vol. 3, Autumn 1937, pp. 126-130. The cause of purplish-brown 
or black streaks on electro-Zn coatings was traced to small amounts 
of chlorides and sulphates in the final wash water. JCC (8d) 
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Se. Metallic Coatings Other 
Than Electroplating 


Galvanizing Problems from the Zinc Metallurgist’s View 
Point. W. M. Peirce (N. J. Zinc Co.) Proc. Am. Zinc Inst., 
20th Annual Meeting, Apr. 1938, 7 pp. Practical. The ad- 
herence of a Zn coating is first influenced by the Fe-Zn layer 
formed during the hot dip, and second by the ductility of the 
outer layer of Zn. The character of the alloy layer depends most 
of all on the composition of the steel base and its physical condi- 
tion, whether rough or smooth, or whether it has a coating of 
sponge Fe remaining from the pickling. The cleaner the surface, 
the thinner the alloy layer. Galvanizing should therefore be car- 
ried out as soon as possible after rolling. Period of immersion 
is also an important feature. It can be made short if the Fe salts 
from the pickling are removed by washing and the steel fluxed 
with 25% ZnCl, instead of the usual HCl flux. The quality of 
the Zn has a great influence on the ductility of the coating. Cd 
has a strong embrittling effect. Other elements have the opposite 
effect. A serious difficulty which has prevented extensive use of. 
high purity Zn in hot dip galvanizing, and which may present a 
real obstacle to the use of any alloy Zn, is the problem of main- 
taining satisfactory flux layers on the surface at entrance and 
exit ends of the bath. The Zn ammonium chloride base fluxes, 
which are exclusively used, perform only without difficulty when 
they contain traces of Pb and Cd, which are introduced through 
the Zn. If introduced directly into the flux they will become 
partly reduced and contaminate the metal. This fluxing problem 
has also prevented the use of Al in galvanizing baths. If an 
answer could be found to this problem, it is possible that an 
important advance could be made in the production of adherent 
coatings heavier than those in commercial use today. If the flux- 
ing difficulties could be eliminated, it is also possible that alloyed 
Zn coatings might be developed which would possess better bend- 
ing properties and improved corrosion resistance. A new treat- 
ment has been developed to overcome the difficulty of “stagnant 
water” corrosion of galvanizing materials. This consists of a 
simple HCl dip, followed by a dip in dichromate solution. This 
treatment produces a corrosion resistant film. BHS (8e) 


Silicon Impregnation of Iron and Steel. Harry K. IHRIG 
(Globe Steel Tubes Co.) Metal Progress, Vol. 33, Apr. 1938, pp. 
367-372. Practical. If articles made of common steel, low in S, 
are heated in rotary or pot-type furnaces in contact with Si car- 
bide and Cl, at 1800° F., a case of 14% Si-Fe is formed at 
the rate of about 0.015 in./hr., which is firmly adherent to the 
core, and resistant to oxidation, acid corrosion and mild abrasion. 
Older methods, based on packing the steel in Si or ferro-silicon 
and heating to very high temperatures in reducing atmospheres 
required excessively long exposures to produce useful coatings; 
addition of volatile chlorides to the ferro-silicon to hasten the 
process usually resulted in early loss of the chloride by volatiliza- 
tion, or chloride attack on the metal before the latter reached reac- 
tion temperature. In the present process, ordinary carburizing 
equipment with slight modification may be used, and the Cl added 
when the reaction temperature has been reached. The usual case 
of 0.025-0.30 in. is produced on low-C steel in 2 hrs. The re- 
torts are not attacked by the Cl because the latter preferentially 
reacts with the Si carbide. The process is slower on the higher-C, 
higher-S steels. White and malleable irons can be treated, but 
the cases are less corrosion- and wear-resistant. Gray irons sel- 
dom give a satisfactory case, nor do alloy irons and steels, par- 
ticularly those with Cr. Usually no special preparation of parts is 
necessary. WLC (8e) 


Recent Clad Aluminum-copper-magnesium Alloys and their 
Properties (Neuere  plattierte Aluminium-Kupfer-Magnesium 
Werkstoffe und ihre Eigenschaften) PAUL BRENNER. Z. 
Metallkunde, Vol. 28, Sept. 1936, pp. 276-280; discussion p. 
280. Original research. The corrosion resistance of duralumin 
is materially increased by a pure Al coating of only 1% of the 
total thickness. This cladding does not materially impair 
strength although the strength of sheet clad with 5% Al is 
somewhat lower than a companion unclad sheet of equal thickness. 
With 5-7% cladding, the corrosion resistance of pure Al is prac- 
tically obtained. High strength and corrosion resistance is secured 
by cladding with the hydronalium alloy BSS, which resists diffu- 
sion of Cu from the base metal and possesses a high surface 
hardness. EF (8e) 


Why so Many Galvanizing Pot Shapes? W.G. IMHorr (Am. 
Hot-Dip Galvanizers Assn.) Am. Machinist, Vol. 82, Apr. 6, 1938, 
pp. 276-278. Review. The various pot shapes encountered in 
practice are shown in diagrams and their respective merits dis- 
cussed. No standard shape has so far been developed, but the 
nearest to a standard is the reversed-flange steel pattern with fire- 
box steel sides and flange-steel bottom and ends, depth about ( ft. 

Ha (8e) 
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Application of Radiant Tubes to Galvanizing. FLloyp F. © 
SCHLITT (Lee Wilson Eng. Co.) Proc. Am. Zinc Inst., 20th An- % 
nual Meeting, Apr. 1938, 4 pp. Descriptive. A galvanizing pot 
heated with radiant tubes made of alloy with 25% Cr and 12% 
Ni is described. The heaters were so spaced that more heat was 
supplied at the entrance end of the bath; double manifolds were 
employed so that half the tubes could be turned off during hold- 
ing periods. The burners were so designed that the heat was con- 
centrated at the upper portion of the bath, thus causing less con- 
vection and turbulence at the bottom where the dross accumulates, 
For convenience in starting, electric ignitors were used. Refrac- 
tory core busters in the tubes increased the heating efficiency 15%. 
As the lining was not exposed to any direct flame, light-weight 
refractories were used in the side walls, and they stored only about 
20% of the heat usually stored in a direct-fired setting. This also 
permitted very easy temp. regulation of the bath. The tendency 
to hot spots was minimized, which reduced dross losses and gave 
a much longer life of the vessel. BHS (8e) 


Size and Form of Sprayed Metal Particles. Y. Hosino & T. 
TAKEI. Nippon Kinzoku Gakkai-Si, Vol. 2, Jan. 1938, pp. 29- 
35. In Japanese. Original research. Sn, Zn, Al, Cu and brass 
particles were sprayed on glass plates with an electrically oper- 
ated gun under various conditions, and the forms and sizes of 
their particles were examined microscopically. The air pressure 
is an important factor affecting the size, which decreases consider- 
ably with the rise of pressure. The distance between the pistol 
and the articles to be coated has also a large influence upon the 
size, while the arc voltage and the wire feeding speed have very 
little effect. NS (8e) 


Sf. Non-Metallic Coatings 


Some Brief Experiments on the “Almite Record.” AKIRA 
MryaTA. Sci. Papers Inst. Phys. Chem. Research, Tokyo, Vol. 34, 
Feb. 1938, pp. 205-240. In English. Original research on the 
usefulness of “Almite’” records made of Al or its alloys, and 
covered with a hard, smooth oxide film by anodic treatment. 
Various methods of coating were tried and the most useful was 
found to be a.c. electrolysis (‘‘anodizing’’) in a relatively ho 
strong solution of oxalic acid. Various grades of Al were studi 
The cross-rolled ordinary Al sheet (98% purity) without inte: 
mediate annealing furnished the desirable fine grain, [probably 
because of impurities——E.F.} but the quality of the surface ws 
inferior. Tests were made to secure the ideal plate of hard, fine- 
grained material by alloying small amounts of Ti, Mn, Fe, si 
etc. to high purity Al. Photomicrographs show the marked gr 
refining effect of 0.1% Ti in duralumin and 99.5% Al. Th 
anodic film obtained on the Ti-treated Al is of excellent qua! 
and withstands the abrasion to a notable extent. However, t!:: 
scaly streaks and coarse crystal patterns on the outermost surf 
caused 30% rejections. Pickling in 0.1% caustic soda solutio: 
rubbing with soft charcoal and repickling eliminated the trouble. 
The best thickness of the anodic film for recording use is abc ut 
8 w if 3-phase a.c. is used, and about 6m if low voltage d.c. is used. 

How the Foundry Can Provide Good Enameling Castinys. 
M. E. MANSON. Ceram. Ind., Vol. 29, July 1937, pp. 39-40. 
Practical. Tendency for enamel to blister is inhibited by absence 
of combined C in the casting. Good pig (tested for enameling), 
no steel scrap, plenty of remelt, plenty of stove plate (which is 
most likely to be uniform and low in combined C), and no plum- 
bago or graphite mold facing should be used. Coke bed should 
be kept up away from tuyeres. Castings should be shaken out as 
soon as possible. REB (sf) 

Remove Carbon from Iron and Steel by Heat Treatment. 
A. E. Bapcer & B. W. Kino. Ceram. Ind., Vol. 29, July 1937, 
p. 41. Practical. To prevent blistering on subsequent enameling, 
casting should be heated to 800°-900° C. in Hs atmosphere in 
order to remove C at surface. Treatment with strong oxidizing 
acids, rendering metal passive and exposure to nascent O, or Hs 
during electrolysis had no beneficial effect on subsequent enameling. 

REB (8f) 

Electrolytic Coloring of Metals (Die Metallfarbung auf elek- 
trolytischem Wege) G. Buss. Mitt. Forsch.-Inst. Probieramt 
Edelmetalle, Vol. 11, Dec. 1937/Jan. 1938, pp. 78-84; Feb./Mar. 
1938, pp. 93-100. Practical general survey. The principles of 
cathodic and anodic coloring of metals are explained, and a large 
number of methods for deposition of heavy metal sulphides and 
oxides, pickling of colored alloys, production of anodic coatings 
and anodic deposition of metal oxides are given. Ha (8f) 


Crystal and Crinkle Finishes for Metal Components. 
Machinery, London, Vol. 51, Jan. 13, 1938, pp. 453-455. Sur- 
vey of various finishes for metals and their use. Included are 
crystallizing and crinkle finishes, enamels, primers, clear varnishes, 
and use of metal powders in varnishes. The surface finish before 
the liquid finish is applied is most important; sand blasting has 
been found to give the best results under severe service conditions. 


jZB (8f) 


a 
. . e 


rFoaoap=< 053 


METALS AND ALLOYS 















An- 
pot 
12% 
was 
were 
nold- 
con. 
con- 
lates, 
f rac- 
5%. 
eight 
bout 
also 
lency 
Rave 
(Se) 
ae | 
29- 
brass 
)per- 
Ss of 
sure 
ider- 
iste )] 
| the 
very 
(8e) 







KIRA 
nent 


di 


nter- 


Pobp=zaape 


ing), 
ch is 
lum- 
ould 
ut as 
(sf) 
nent, 
937, 
ling, 
e in 
izing 


YS 









9 TESTING 


Some Applications of Microanalysis to the Testing of Metals 
and Alloys (Quelques Applications de la Microanalyse aux 
Essais des Métaux et Alliages) A. Leroy. Rev. Mét., Vol. 35, 
Mar. 1938, pp. 104-115. Research. Detailed methods are given 
for Mn, P, and Cr in steels. Mn is determined by dissolving the 
sample in nitric acid, oxidizing with ammonium persulphate in 
the presence of silver nitrate, and titrating with arsenite solution. 
Method had absolute error of about 0.0005 mg. For P, a sample 
is dissolved in nitric and sulphuric acids, oxidized with potassium 
permanganate, sodium metabisulphite added; after heating, molyb- 
denum trioxide and stannous chloride are added, and P deter- 
mined in photoelectric colorimeter. Absolute error is about 
0.00004 mg. Cr is also determined in photoelectric colorimeter 
in form of chromate in sulphuric acid solution in presence of 
diphenylcarbonitride. Absolute error is about 0.00003-0.00007 
m Examples are given showing applicability of methods for 
in\cstigation of heterogeneity in welds. JZB (9) 

stimating Life of Electrical Heating Elements. FRANcis E. 
Basu (Driver Harris Co.) Metal Progress, Vol. 33, Feb. 1938, pp. 
143-147. Review. The service life of metallic resistors for elec- 
trical appliances has been increased several hundred per cent in the 
las’ 10 yrs. through the application of the A. S. T. M. standard 
lif. test, for manufacturing refinements have resulted from attempts 
to meet or improve on the standards. In this accelerated test, the 
W (.025” diam.) is heated electrically to 2150° F. in 2-min. on 
an! 2-min. off cycles. Originally the standard testing temperature 
w.. 1950° F., but consistent improvement in the life of com- 
m cial resistance wire has forced the raising of testing tempera- 
There is a definite and simple relation between life and 








L ) 


4 constituents of 


5 sample and the weight required to produce a 


temperature for each type of alloy, and curves are given to show 
the life of 80:20 wire (appliance size) at various temperatures 
between 1800° and 2050° F., if its life at 2150° F. is known. 
Work is continuing on industrial furnace wire. WLC (9) 


9a. Inspection & Defects, 


including X-Ray Inspection 


C. Se*BARRETT,. SECTION EDITOR 


( Harte- 
Metall- 


Hardness Measurements of Structural Components 
messungen an Gefiigebestandteilen) E. M. H. Lips. 7. 
kunde, Vol. 29, Oct. 1937, pp. 339-40. Experimental. A_ hard- 
ness tester involving a diamond point attached to a microscope 
stage is described which gives Vickers readings for the individual 
an alloy. Applications to cast Fe, aging Cu-Be 
alloys, and spot welded duralumin are shown to be quite useful. 


GD (9a) 


Hardness Measurements of Thin Coatings by a Modified 
Martens-Scratch Hardness Tester (Hartepriifung diinner Ueber- 
ziige nach dem Ritzharteverfahren mittels des umgebauten Mar- 
tens-Ritzhartepriifers) G. RicHTER. Z. Metallkunde, Vol. 29, 
Oct. 1937, pp. 355-6. Experimental. The Martens tester was re- 
built so that a 120° diamond point could be drawn across the 
4 @ wide scratch 


determined. GD (9a) 











100,000 Lb. Hydraulic Universal Testing Machine 
Olsen Mechanical Pendulum Weighing System 








STANDARD THROUGH THE YEARS 


THE 
OLSEN 


SYSTEM 


Our long experience in the building of precision test- 
ing machines and instruments, together with a 
policy of giving close attention to reports and sug- 
gestions from the field has enabled us to bring the 
Olsen Pendulum Unit to a high state of perfection. 


The Olsen Pendulum Weighing Unit is mechanical 
and positive in operation. Working parts are few 
and accessible. Inertia and lag are inherently low. 
Friction is reduced to a minimum by careful design 
and workmanship. There are no springs. The com- 
plete unit is built in our plant without the divided 
responsibility resulting from the use of assemblies 
purchased outside. 


Consult with us regarding your testing problems. 


TINIUS OLSEN 
TESTING MACHINE CO. 


500 N. Twelfth St., Phila., Pa. 
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SOUTHWARK-EMERY 
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is done in the air 
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A Southwark Tate-Emery Testing Machine (which re 
cently replaced an older Southwark Machine) is kep 
in continuous operation at Summerill Tubing Co. 
Bridgeport, Pa., manufacturer of seamless drawn tuk 
ing, for testing large quantities of tubing for aircra! 
and other purposes. Check tests are made on ever 
500 feet, regardless of the size of the order. Pull tes! 
are made on all shipments, no matter for what purpos 
the tubing is to be used. Not even a sample is ser 
out before it goes to the laboratory for physical tes’ 
Complete records are kept so that orders always ca 
be duplicated . . . accompany each shipment so th. 
essential facts and figures are immediately availab! 
to the purchaser. 


Comprehensive physical tests in the laboratories < 
materials manufacturers are all-important to aircra! 
builders . . . contribute to the sound engineering an: 
construction that are later proved by the spectacula: 
flights of the test pilots. 


Leading manufacturers test because it pays. . . prefer 
Southwark equipment because it is modern, fast, 
dependable. Write for catalog. Ask also about 
Southwark Calibration Service ...largest assortment 
of proving rings in the United States, for calibrating 
all types of testing machines. 


BALDWIN-SOUTHWARK CORP. 


SOUTHWARK DIVISION, PHILADELPHIA 


Pacific Coast Representative 
THE PELTON WATER WHEEL CO., San Francisco 

















Physical & Mechanical Testing 


W. A. TUCKER, SECTION EDITOR 


Dependence of Stress Strain Curves of Low Carbon Steels 
on Testing Machine Rigidity (Spannungs-Dehnungs-Schaubild 
von weichem Stahl in Abhangigkeit yon der Maschinenfederung) 
G. WELTER & S. Gockowski. Metallwirtschaft, Vol. 17, Mar. 
18, 1938, pp. 300-304. Research. Repeats earlier experiments 
on influence of test machine rigidity on yield point by using a 
hydraulic-pneumatic device to obtain elastic loading. The ap- 
paratus is fully described. Results corresponded to those obtained 
when a spring was used to produce elastic loading, in that there 
is no drop from upper to lower yield point in the stress strain 
curve. In answer to critics who claim his results were caused by 
eccentricity of loading, the author carried out experiments which 
demonstrated that an eccentricity of 0.5 mm. did not influence 
the yield point results obtained in the usual tensile test. Welter 
claims that critics (Metals and Alloys, Vol. 9, Mar. 1938, p. MA 
175L/3) used too stiff springs for elastic loading so that, in 
comparison with his results, they were still using rigid loading. 
Welter also determined the flow velocity at the yield point in his 
experiments to be about 0.1% elongation per sec. GA (9b) 

The True Yield Point (Beitrag Zur Frage der wahren Fliess- 
grenze) St. SZTATECSNCY. Metallwirtschaft, Vol. 17, Mar. 18, 
1938, pp. 295-300. Theoretical mechanics and experimental work. 
The influence of eccentricity of loading, rigidity of test machine, 
internal tension, compression and bending stresses in test piece 
on the yield point of tensile specimens was investigated from the 
standpoint of theoretical mechanics. All these factors, and es- 
pecially internal stresses, influence yield point phenomena. Con- 
sideration of bending tests showed that in simple shapes the maxi- 
num obtainable bending moment is not influenced by internal 

esses. A _ relation between yield stress and bending moment 
was derived for rectangular bars (¢, = Mr/1.5 W, where @, is 
the yield stress, Mr, the maximum bending moment and W, the 
s-ction modulus). Yield stresses obtained by means of this rela- 

nship compared favorably with yield stresses obtained from 
isile tests on steels with pronounced yield points, the maximum 
ference being 3%. GA (9b) 

Notched Bar Impact Testing. Discussion from a Physical 
© andpoint. R. V. SOUTHWELL. Metal Ind., London, Vol. 51, 
‘ov. 5, 1937, pp. 457-460. The Oxford Ballistic machine so 
c nstructed as to eliminate energy leakage, and its operation are 
i-scribed. From the results of comparison tests with the Izod 

chine, it appears that 4-5% of the Izod figure represents 

ergy transmitted to the earth as a shock wave. In the Izod test, 
ich of the energy goes to produce general distortion of the 
cimen, whereas in the Oxford machine, specimens show hardly 

y sign of plastic distortion. The purpose of an impact test is 
to measure the resistance of a material to the spread of a natural 
ciack, 7.e, its power to resistance fracture as contrasted with plas- 
tic distortion. In theoretical objection to the Izod and Charpy 
tests, the author states that their stress distributions are incalcul- 
able and that they correspond with nothing likely to occur in 
service. 7 references. RWB (9b) 


Sc. Fatigue Testing 


H. F. MOORE, SECTION EDITOR 
The abstracts appearing under this heading are prepared in co- 
operation with the A.S.T.M. Research Committee on Fatigue of 
Metals. The purpose of this cooperation is to make readily 
available complete references to the literature of this subject. The 
Committee does not necessarily subscribe to the statements of either 
the author or the abstractor. 


X-ray Indications of Changes in Structure during Fatigue 
Testing of Metals (Die Aenderungen des Kristallzustandes wech- 
selbeanspruchter Méetalle im Réntgenbild) F. Wever, M. 
HEMPEL & H. MOLLER. Arch. Eisenbiittenw., Vol. 11, Jan. 1938, 
pp. 315-318. Original research. Stressing below the endurance 
limit caused no noticeabie change in the X-ray spectrogram, but 
prolonged stressing above the endurance limit caused the inter- 
ference rings to become more diffuse; this occurred in individual 
more highly stressed crystals of annealed 0.02% C steel. In 
samples cold worked before testing, such effects could not be 
distinguished. SE (9c) 

Repeated Bending Machine (Wechselbiegmaschine) E. 
ERLINGER. Arch. Eisenhiittenw., Vol. 11, Mar. 1938, pp. 455- 
456. Descriptive. The small, simple, cantilever type repeated 
bending machine is for a maximum bending moment of + 1.5 
kg.-m. at 1500 reversals per min., actuated by a double eccentric, 
the amplitude of swing being automatically recorded. The 
machine can be used for sheet, round and square bars, tubes, etc., 
and is stated to give reliable results. SE (9c) 
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Fatigue Properties of Helical Springs. R.R. TATNALL. Wire 
& Wire Prod., Vol. 12, Oct. 1937, pp. 577-591. Investigation of 
factors affecting the fatigue properties of C steel springs. 12 
springs are tested simultaneously by loading each spring so that 
the endurance limit for 3 different stress ranges is determined. 
From these data an endurance diagram is plotted and used for 
comparing one material with another. The endurance limit de- 
pends largely on hardness produced in heat treatment, and also 
on grain size, as coarse grain gives definitely lower values. The 
effect of surface condition was also examined. Three steels (A, 
B and C) were deep-etched in hot HCI and their surfaces classi- 
fied as A, large pits; B, shallow, round-edge pits; C, fine pits, 
almost roughnesses. The comparative merit as to fatigue be- 
havior was in the order B, A, C rather than B, C, A, as would be 
expected from their surface conditions. The author states: “No 
strict comparison can be drawn regarding surface alone in this 
instance because of other factors. Nevertheless, there is an indica- 
tion that surface condition has not affected steel A seriously.” On 
this evidence the author concludes that the oft-mentioned influ- 
ence of surface condition on fatigue seems to be non-existent. 
“No decarburization was found in representative samples of steels 
tested.” [If decarburization at the surface were considered as a 
“surface condition” the effect would not be ‘“‘non-existent.’’ In 
any event “non-existent” seems a pretty strong word to use.— 
H.F.M.} Ha (9c) 


Fatigue Failure of Valve Spring. E. TAKAHASHI & K. SHIOYA. 
Nippon Kinzoku Gakkai-Si, Vol. 1, Dec. 1937, pp. 320-334. In 
Japanese. Original research. Distribution of shearing stresses at 
various parts of valve springs subjected to compression was exam- 
ined by means of a small mirror attached to the spring wire. The 
experimental results at each part of the spring wire agree fairly 
well with the value obtained from the formula, F = 16 WR/7 d’, 
where F denotes the shearing stress in the spring wire, W the 
compressive load applied to the spring, R the radius of the spring, 
and d the diameter of the spring wire, provided that the spring 
is subjected to static loading. A coiled spring, under repeated 
compression, such as in the valve mechanism of high speed interna! 
combustion engines, vibrates at its natural frequency, and begins 
to “surge.” This is attributed to the resonance between the 
natural frequency of the spring and the frequency of the forced 
vibration as related to the revolution of the camshaft. How the 
surge affects spring stresses was experimentally studied by means 
of the deflection of the mirror; the repeated stress is especially 
high at the second turn from each end of the springs, the stress 
amounting to about 5 times the value calculated from the formula; 
this is in agreement with the fact that fatigue failures actually 
take place at this portion. The surge is an important source of 
failure of valve spring owing to the stress and rapidity of the 
stress cycle. NS (9c) 


Effect of Degree of Forging and Heat Treatment on the 
Endurance Limit of Different Alloy Structural Steels (Einfluss 
des Verschmiedungsgrades und der Vergiitung auf die Biege- 
wechselfestigkeit verschieden legierter Baustahle) M. SCHMIDT. 
Arch. Eisenhiittenw., Vol. 11, Feb. 1938, pp. 393-400. Original 
research. A steel of 0.27% C, 3.2% Ni, 0.85% Cr, and 0.32% 
Mo was forged from a 1200 kg. ingot to sections 150 x 220, 
90 x 220, 60 x 220, and 30 x 220 mm. thickness to reductions of 
4.4, 7.7, 11, and 22 fold. Pieces were heat treated by quenching 
from 870° C. in air and from 830° C. in oil, and tempered at 
630° C. Tensile, impact, and repeated bending fatigue tests of 
specimens, longitudinal and transverse to the direction of forging, 
were made. The tensile and impact tests showed appreciable dif- 
ferences between longitudinal and transverse specimens, but there 
was no more than 15% difference in the endurance limit between 
the longitudinal and transverse specimens. The notch sensitivity 
of notched fatigue specimens decreased in softer steels. The ratio 
of endurance limit to tensile strength increased for tempering tem- 
peratures above 500° C. The formula:— endurance limit — 
0.175 (yield strength + tensile strength — elongation + 100) 
gave high values but was usable. SE (9c) 


Fatigue Testing of Steel Wires under Alternating Tensile 
Stresses. I. The Effect of the Manufacturing Process of the 
Wire on Tensile Threshold Strength (Dauerpriifung von Stahl- 
drahten unter wechselnder Zugbeanspruchung. I. Einfluss des 
DrahtHerstellungsverfahrens auf die Zugschwellfestigkeit) A. 
Pomp & M. HempeEL. Mitt. Kaiser-Wilhelm Inst. Eisenforsch., 
Diisseldorf, Vol. 19, No. 17, 1937, pp. 237-246. Two wires of 
the same chemical composition, one as-drawn, the other heat- 
treated, were subjected to fatigue tests in air and under water, 
using a rotating-beam machine. The manufacturing process did 
not seem to affect the results. When the wires were given an 
initial static tension and then an alternating load superimposed on 
it, the “fatigue stress” leading to fracture was largely independent 
of the preimposed average tension. The so-called “threshold 
strength,” 7.e. the endurance limit under reversed stress, decreased 
45% if, simultaneously with the cycles of stress, the wire was 
exposed to the corroding effect of tap water. Ha (9c) 





MA 439 



































SPECTROGRAPHIC ANALYSIS. 


The Comparator projects 
the spectrogram film and 
master film on the screen. 
This enables rapid qualita- 
tive analysis. For quantita- 
tive analysis the opacity 
of any spectra line is de- 
termined with the densi- 








COMPARATOR 
DENSITOMETER 


tcmcter. 


The spectrograph is 
equipped with an arc 
or spark house, grat- 
ing and camera using 
motion picture film. 
Of simple and sturdy 
construction yielding greatest accuracy and dispersion power. 





SPECTROGRAPH 


A complete line of Applied Research Laboratories Spectro- 
graphic Equipment. 


Write to 


HARRY W. DIETERT CO. 


9330 ROSELAWN AVE. 
DETROIT, MICH. 











SCOTT TESTERS © 





A horizontal, dead-weight, motor driven wire ten- 
sile testing machine of 2,000 pounds maximum 
capacity. Equipped with an autographic stress-strain 
recorder. The accuracy, safety and ease of op- 
eration makes this machine suitable for routine or 
laboratory purposes. 


HENRY L. SCOTT CO. 


Providence, R. I. 
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Endurance Limit and Resistance to Overstressing of Unwelded 
and Butt-welded Chrome-molybdenum Steel Tubes at Different 


Median Tensile Stresses (Zeit- und Dauerfestigkeit unge- 


schweisster und stumpfgeschweisster Chrom-Molybdan-Stahlrohre . | 


bei verschiedenen Zugmittelspannungen) F. BOLLENRATH & H. 
CorNELIus. Stahl u. Eisen, Vol. 58, Mar. 3, 1938, pp. 241-245. 
Original research. Cr-Mo steel tubing of 28 mm. diam. 1 mm. 
wall thickness, unwelded and oxyacetylene butt-welded, was tested 
in a fatigue machine for repeated tensile and tensile-compression 
stressing at 1000 reversals per min. The steel contained 0.25% C, 
0.25% Si, 0.60% Mn, 1.0% Cr, and 0.25% Mo, and withstood 
a relatively large number of repeated tensile overstresses at stresses 
not far below the static tensile strength. The,sharp drop or knee 
in the fatigue curve, (S-N diagram) as the number of repeated 
stresses was increased and the magnitude of the stresses withstood 
decreased (from the static tensile strength as the high point), 
occurred at about 10° to 10* reversals of stress. In the welded 
tubes, heat treating the tubes after welding did not raise the en 
durance limit for repeated tensile-compression stresses appreciably 
in contradistinction to the rise in the case of repeated bending 
stresses. However, the heat treatment raised the resistance to 
tensile-compression overstressing. SE (9c) 
Behavior of Cast Iron under Alternating Tension-compression 
Stresses (Das Verhalten von Gusseisen unter Zug-Druck-Wech- 
selbeanspruchung) A. Pomp & M. HEMPEL. Stahl u. Eisen, Vol. 
57, Oct. 7, 1937, pp. 1125-1127. Original research. Two cast Fe 
specimens, 2.3% Gr. C, 0.75% combined C, 2.0% Si, and 0.65% 
Mn were tested in fatigue under alternating tension and com- 
pression stresses and under different median compression stresses. 
The endurance limit in compression was about 3.3 times the en 
durance limit in tension, whereas the static compressive strength 
was about 4 times the static tensile strength. The ratio of endur- 
ance limit under alternating tension-compression stresses to stat 
tensile strength was about 0.24. SE (9c) 


9d. Magnetic Testing 


L. $3. REID, SECTION EDITO 
Results, Possibilities, and Limits of Magnetic Testing (Erge)- 
nisse, neue Midglichkeiten und Grenzen der magnetischen 
Werkstuckpriifung) W. Scuirp. Stah/ u, Eisen, Vol. 58, M 
3, 1938, pp. 235-240. Original research plus review. An 
paratus for the magnetic testing of steel cable by means of sear¢|; 
coils is shown. The difficulty of such magnetic testing, name’; 
that indications resulting from variations in cold work and h¢ 
treatment may mask those due to discontinuities which are tr 
defects, is pointed out. A magnetic testing device for tubing 
non-ferromagnetic materials is also mentioned. Several examp!:s 
of magnetic testing by the magnetic powder method are illustrat 


SE (9 
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Se. Spectrography 


G. R. HARRISON, SECTION EDITOR 


Infrared Spectra of Iron, Titanium and Carbon, Cari | 
Kigss. J]. Research Natl. Bur. Standards, Vol. 20, Jan. 1938, pp 
33-37. Original research. New wave lengths in the arc spectra 
of Fe and Ti have been recorded photographically with the type Z 
plates produced by the Kodak Res. Labs. The long wave-length 
limits of these spectra have now been extended to the vicinity of 
12,000 A.U. Many of the observed lines were predictable from 
the previously known terms. Several apparently related groups 
of lines in Ti have revealed a new term, e”P, belonging to the 
third set and combining with terms of the middle set. Previously 
known lines in the spectrum of C have been photographed with 
high dispersion to obtain accurate wave-length values for use in 
identifying infrared lines in the sun’s spectrum. A new band in 
the infrared system of CN has been found. WAT (9e) 

Some Helpful Accessories in Practical Spectrographic Analy- 
sis. J. S. Owens (Dow Chemical Co.) Metals and Alloys, Vol. 9, 
Jan. 1938, pp. 15-19. Description of 4 useful accessories for spec- 
trochemical analysis: (1) Purification of graphite electrodes by 
high temperature, electrical heating in vacuum, (2) alignment 
pointer for the spectral source, (3) a.c. arc spectral source, and 
(4) graphical plate calculator for the conversion of microphotom- 
eter readings to percentage concentrations. The use of this spe- 
cial technique and equipment has increased the sensitivity, rapidity, 
and accuracy of the analyses. HLW (9e) 

The Spectrograph in the Iron Foundry. H. B. VINCENT, R. 
A. SHAw (Univ. Mich.) & A. M. SAMPSON (Campbell, Wyant & 
Cannon Fdry Co.) Metals and Alloys, Vol. 9, Feb. 1938, pp. 
27-32. Describes installation of spectrograph for analysis of cast 
Fe for foundry control. Analysis of a single sample for Cr, Cu, 
Mn, Mo, Ni, and Si is made in 8 min. See also Metals and 
Alloys, Vol. 8, Aug. 1937, p. MA 499 L/8. HLW (9c) 
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Experimental Study of the Crystalline Structure of Elec- 
trolytic Deposits, Part I (Contribution 4 l’Etude Expérimentale 
de la Structure Cristalline des Dépéts Electrolytiques) P. 
JACQUET. Rev. Mét., Vol. 35, Feb. 1938, pp. 41-52. Compre- 
hensive review plus original research. Mechanical polishing torms 
a layer which may be as thick as 4 x 10° mm., consisting of 
oriented crystals smaller than those of the unaffected metal. In- 
consistencies in reported reflecting power are probably due to dif- 
ferences in the affected zone caused by variations in polishing. 
When lightly polished, Cu had reflecting power of 79.8%; when 
heavily polished, 63.7%. Since optical properties cannot be de- 
termined on an etched sample, but must be determined on a 
polished specimen, a method of electrolytic polishing for Cu has 
been developed. A very pure Cu anode in a concentrated aqueous 
solution of orthophosphoric acid (500 g. free acid/|l.) will grad- 
ually become polished if the current density is maintained within 
certain limits. Cu cathode is used. Current density must be 
letermined from current density-voltage curve for portion where 
urrent density remains practically constant with increasing voltage. 
If Cu anode was finished on 05 emery prior to electrolysis, it 
vill have a perfect metallographic polish in about 20 min. A 
lecrease in concentration of acid, an increase in temp., agitation, 
nd a vertical position of the anode hinder the polishing, unless 
he current density is increased at the same time. Evidence is 
resented to show that the polishing is due to a thin layer of 
lectrolyte in contact with the anode; this layer has a different 
ymposition from the main bath and causes passivation of the 

wer parts of the anodic surface, but allows the irregular pro- 
ctions to be anodically dissolved. Brilliant surfaces can also be 
btained with homogeneous Cu alloys. Power of reflection is 
reater for electrolytically polished Cu than for mechanically 
olished Cu; for example, if 4 = 4.500 A.U., the ratio of re- 
ecting power to a standard Hg surface, was 1.416 for elec- 
olytically polished Cu, and 1.305 for mechanically polished Cu. 
Yptical properties of electrolytically polished Cu are remarkably 
instant. JZB (10) 


Tensile Strength and Elongation of Hard and Annealed Fine- 
ilver Sheets after Unidirectional and Miultidirectional Rolling 
(Zugfestigkeit und Dehnung von harten und gegliihten Fein- 
ilberblechen nach einseitigem und wechselseitigem Walzen) E. 
‘auB. Mitt. Forsch.-Inst. Probieramt LEdelmetalle, Vol. 11, 
Feb./Mar. 1938, pp. 89-92. Research. Some experiments were 
made to determine the effect of changing the direction of rolling 
in the anisotropy of Ag sheets observed with unidirectional roll- 
ing, and the effect of different annealing temp. The results showed 
that recrystallization of Ag sheets, by low-temp. annealing, 
after rolling in different directions, produces anisotropy. If 
annealed at higher temp., tensile strength and elongation change 
with the angle of rolling with respect to the original direction 
of rolling, and show a max. change at 45°. The change of direc- 
tion of rolling produces recrystallization textures that differ from 
the normal texture of Ag and become more similar to those of 
Ag alloys or even of Cu. Ha (10) 


The Effect of Mechanical Working and Heat Treatment of 
Ag-Cu Alloys on Dilatometric Changes. SADAMU NAKAMURA. 
Nippon Kinzoku Gakkai-Si, Vol. 1, Nov. 1937, pp. 280-286. In 
Japanese. Original research. The temperatures at which dilato- 
metric changes occur on tempering (1) cast and (2) worked 
Cu-rich and Ag-Cu alloys were about 50° C. apart. The effect 
of mechanical working was more easily detected in alloys of 
eutectic composition; the wrought specimen began to contract at 
about 450° C., while the cast sample expanded at nearly the same 
temperature. In alloys with more than the eutectic proportion of 
Cu a marked contraction was observed at about 430° C. in the 
wrought specimen, while 2 slight contractions at about 350° C. 
and 550° C. were observed in the cast. Age-hardening, metallo- 
graphic and diffraction studies confirmed the dilatrometric experi- 
ment. The fibrous arrangement of the grains in some specimens, 
whose [110] axes were parallel to each other, suggests the exist- 
ence of a relation between the direction of segregation and that 
of the shortest atomic distance in the crystals of these alloys. 

NS (10) 
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BABS 2; Bett ion EDITOR 
Study of Grain Size in Hardened High Speed. K. W. SNYDER 

& H. F. Grarr (Universal-Cyclops Steel Co.) Metal Progress 
Vol. 33, Apr. 1938, pp. 377-380. Original research. Use of a 
new method for determining the grain size of quenched and tem 
pered high speed steel has shown that grain size in the tool read) 
for work must be controlled if uniform performance is to be ex 
pected, and that the optimum grain size is not the same for all 
classes of tools. Lathe tools of high speed steels will generally 
show best results at grain sizes around 10 (measured as decribed 
below), whereas optimum grain in threading taps is much finer, 
about 18. The etching reagent used contains up to 10% HCl and 
3% HNO; in methyl alcohol. Specimens are polished in the usual 
manner and etched by inverting in a watch glass containing just 
enough of the solution to cover the surface. Action takes from 
2 to 10 min., depending on analysis and previous heat treatment 
Specimens that darken may need light repolishing; repolishing 
becomes more necessary as the grain becomes finer. Quantitative 
measurement is based on counting the number of grains that 
intersect a line 0.005 in. in length at 10 random positions on the 
specimen, the average being taken as the “grain size.” For 
practical purposes the 0.005 in. line is obtained by using a 5 in 
line on the microscope ground glass on which the image of the 
specimen is magnified 1000 X. The method is claimed to reveal 
the austenite grain size and to be, therefore, useful for checking 
the “prior austenite’ grain size of tempered specimens for com- 
parison against standards obtained on other tempered stock or on 
as-hardened steel. Several photomicrographs are given. {The 
authors do not indicate the temperatures at which the “prior aus- 
tenite’’ revealed in their micros has the grain size shown; it is 
assumed the temperatures were those from which specimens were 
quenched, and these are not given either. Some of the photos are 
of Mo-W high-speed steel, the others are just “high-speed.’’ No 
analyses are given in the article —F.P.P.]} WLC (10) 
Electron Diffraction, a New Tool for Research. C. S. Bar- 
RETT (Carnegie Inst. Tech.) Metal Progress, Vol. 32, Nov. 1937, 
pp. 655-660. Review. Electron impingement, at voltages of 30,- 
000-70,000 volts, offers real possibilities for the study of thin 
surface films. At these voltages the wave length of the electrons 
is between 1/10 and 1/20 of that,of X-rays used for similar work; 
hence, the electrons penetrate much less and are peculiarly suited 
to the study of outermost layers. Electron diffraction has been 
of aid recently in the study of the thin films produced when metals 
corrode and oxidize; one result was the observation that the crystal 
structure of thin metallic or non-metallic deposits on metals is 
frequently altered to match the atomic arrangement on the surface 
of the substratum. The adsorption on and internal solution of 
gases in certain metals has been demonstrated by electron diffrac- 
tion. Electron diffraction evidence has tended to show the Beilby 
layer to be amorphous, but the experiments are not conclusive 
WLC (10) 

Thermal Effects during Preparation of Polished Specimens 
(Warmemessungen bei der Anfertigung von Metallschliffen) 
G. KRITZLER. Giessereiz, Vol. 25, Jan. 14, 1938, pp. 2-6 
Original research. The possibility of generating sufficient heat in 
polishing to produce lattice distortion or recrystallization of the 
specimen is investigated. Experiments with a 0.93% C steel, and 
with malleable Fe castings, showed structural changes correspond- 
ing to the “polishing temperatures’’ measured; e.g. in eutectoid C 
steel such changes are observed under the influence of high tem- 
peratures of long duration. Final polishing does not remove the 
surface layer subjected to the change; therefore, methods for the 
grinding and polishing of microsections, in order to obtain a true 
picture of the structure of the specimen, must avoid over-heating 
the latter. Underwater grinding is suggested. Ha (10) 
The Decomposition of Zinc Die Castings (Zur Kenntnis der 
Entmischungsercheinungen bei Zink Spritzguss) W. CLAUS 
Metallwirtschaft, Vol. 17, Mar. 25, 1938, pp. 320-321. Research 
Careful chemical analysis of A.S.T.M. die cast tensile specimens 
containing Al and Cu revealed a slight degree of inverse segrega- 
tion. The specimens contained more Al at the surface than at 
the center, while the Cu content was higher in the center than at 
the surface. Annealing did not remove the inverse segregation 
but did decrease the physical property values. GA (10) 
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Constitution of the Intermetallic Phases NaZn:;, KZni:, KCd:s, 
RbCd,, and CsCd,, (Konstitution der Intermetallischen Phasen 
NaZni:;, KZni:, KCd::;, RbCd,, and CsCd.:) E. ZInNTL & W. 
HANCKE. Z. Elektrochem., Vol. 44, Jan. 1938, pp. 104-111. 
Original research. Interest in these phases centers on the small 
proportion of alkali metals and their large influence on mechanical 
properties. X-ray fine structure analysis of large single crystals 
indicates clearly that the ratio of atomic species in these phases is 
1:13 and not 1:11 or 1:12, as previously reported. These phases 
have a cubic symmetry, space group Oy°. There are 104 atoms 
of Cd or Zn, and 8 atoms of the alkali metal per unit cell. The 
alkali metal has a coordination number of 12. The following data 
are given: 


(A) (B) (C) (D) 
NaZnis 12.27 A.U 7.1% 6.25 g./cm.? 
KZnis 12.36 re 6.23 
KCdis 13.77 8.43 7.55 
RbCdis 13.88 7.57 7.64 
CsCdis 13.89 6.9 7.88 


Where (A) is the phase, (B) is the lattice constant, (C) is the 
atomic per cent of the alkali metal and (D) is the density as 
determined by X-ray. HAS (10) 

The Heat of Formation and Specific Heat of Vanadium 
Nitride. SHUN-ICHI SATOH. Sci. Papers Inst. Phys. Chem Re- 
search, Tokyo, Vol. 34, Feb. 1938, pp. 241-249. In English. 
Original research. For the first time, the specific heat of V nitride 
was determined in the ice calorimeter for 3 temperature intervals: 
0-99.6° C., 0-305.3° C. and 0-458.6° C., yielding C = 0.1351 + 
2.064 X 10%t — 1.057 X 10“t*’. By using this value, the heat 
of formation of V nitride was computed from its dissociation pres- 

1 
sure at high temperatures, yielding V + — N: — VN + 66,000 
, 

cal. The relationship between the heats of format’on of nitrides 
of the elements belonging to the (a) third, (b) fourth and (c) 
fifth groups, as well as the (d) third series of the Periodic Table 
and their atomic numbers, is discussed. Striking resemblances of 
the curves are noticed, showing peak values for (a) Al, (b) Zr, 
(c) Va and (d) Ti, respectively. Of the nitrides of those ele- 
ments in the first and second series of the Periodic Table, Be and 
Al nitrides have the greatest heat of formation. EF (10) 


The Primary Crystallization of Cast Iron (Ueber die Primar- 
kristallisation des CGusseisens) W. PATTERSON. Arch. Eisen- 
hiittenw., Vol. 11, Mar. 1938, pp. 463-465. Discussion. The 
crystallization of hypo-eutectic cast-Fe begins with the separation 
of dendritic solid solutions. After that the binary and higher 
eutectics solidify. The ternary phosphide eutectic surrounds the 
spherical islands of binary eutectic and thus gives a granular 
appearance to the structure. Other constituents of gray cast Fe, 
such as sulphides and Ti nitride, which are already solid when 
solidification begins, are generally pushed to the boundaries of the 
solid solution phase into the eutectic regions. SE (10) 


Recommended Procedure for the McQuaid-Ehn Test (Zweck- 
massige Durchfiihrung der McQuaid-Ehn-Korngréssenpriifung) 
I. FETSCHENKO-JSCHoPIwsKI & A. STANISLAWSKI. Arch. Eisen- 
hiittenw., Vol. 11, Dec. 1937, pp. 287-292. Experimental. Mc- 
Quaid-Ehn carburizing tests were made of two 0.35% C steels, 
one coarse-grained and the other fine. The carburizing tempera- 
tures were 880°, 930°, 980°, and 1030° C. The fine-grained 
steel was coarse after the last carburizing treatment. As a result 
of the tests, carburizing 4 hrs. at 900° C. was recommended for 
distinguishing between coarse- and fine-grained steel. SE (10) 


Further Research on the Cu-Sn System. M. HAMASUMI & N. 
TAKAMOTO. Nippon Kinzoku Gakkai-Si, Vol. 1, Nov. 1937, pp. 
251-261. In Japanese. Original research. Quenched and chill- 
cast structures were microscopically examined and measurements 
of electrical resistance made. Only one peritectic reaction, (at 
742° C.) was found, instead of the two (Liq. + B = Y, at 
755° C., and Liq. + yY = ¢, at 742° C.) suggested by Verd. 
The 8 + yY field previously proposed by Hamasumi and Nishigori 
was revised, and the reaction at 630° C. confirmed to be peri- 
tectoid. See also Metals and: Alloys, Vol. 9, May 1938, p. MA 
310L/4. NS (10) 

The Estimation of Intergranular Surfaces and Volumes in 
Metals. H. F. KAtser (Naval Res. Lab.) Metals and Alloys, Vol. 
9, Jan. 1938, pp. 23-26. The nature, amounts, and distribution 
of impurities in the grain boundaries should have a decided effect 
on grain growth and recrystallization. Failures possibly resulting 
from micro-cracks in and between the grains are also related to 
the grain boundary material. Quantitative measurement of grain 
boundary volume is impossible, but statistical or approximation 
methods are useful. Equation for calculating the fraction of the 
total weight corresponding to grain boundary material are given. 

HLW (10) 

Diffusion in Solid Metals. A Correlated Abstract. A. I. 
KrYNITSKY (Bur. of Stds.) Metals and Alloys, Vol. 8, May 1937, 
pp. 138-144; June 1937, pp. 173-179; Sept. 1937, p. 261. Sum- 
mation of present knowledge of principles governing diffusion, 
and the mechanism of diffusion in solids. WLC (10) 
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The Diffusion of Silicon in Steel (Ueber die Diffusion von 
Silizium in Stahl) H. Corneius. Metallwirtschaft, Vol. 17, 
Mar. 11, 1938, pp. 273-276. Original research. Cylinders of 
hypo- and hypereutectoid steels surrounded by pure Si or ferro- 
Si were subjected to temperatures of 900°, 1000° and 1100° C. 
A mixture of Ba-carbonate and C added to the Si produced an 
atmosphere which washes out any O, and neither carburizes nor 
decarburizes the steels. A ferrite diffusion zone, which contains 
no undissolved C and undergoes no transformation on cooling, is 
formed at the high temperatures. The width of this zone de- 
creases with increasing C content of the steels. C from the fer- 
ritic diffusion zone, except for a small amount in solid solution, 
goes to increase the C content of the core. Very little Si is taken 
up by the austenitic core. Per cent Si vs. distance curves are given 
for steels of various C contents. GA (10) 


The Influence of Cold Work and Subsequent Age Hardening 
on the Physical Properties and Microstructure of Extruded 
Duralumin (Ueber den Einfluss einer Kaltverformung mit 
darauf folgender Aushartung auf die Festigkeitseigenschaften 
und das Gefiige von Presstangen aus “Duralumin”) K. L. 
Dreyer. Metallwirtschaft, Vol. 17, Feb. 18, 1938, pp. 185-187. 
Experimentally shows that the high physical properties of extruded 
Duralumin in contrast to those of sheet rolled from extruded slabs 
after being aged represent an unstable condition. The properties 
of the extruded alloys are not influenced by length of annealing 
time, but are decreased to those of aged sheet by more than 10% 
cold deformation prior to aging. GA (10) 


Recrystallization Phenomena in Age-hardenable Wrought 
Aluminum Alloys (Ueber Rekristallisationserscheinungen an 
einer aushartbaren hochfesten Aluminium-Knetlegierung) W. 
STENZEL. Metallwirtschaft, Vol. 17, Feb. 18, 1938, pp. 184-185. 
Practical. Investigation of Dural rivets that riveted with poorly 
formed heads revealed exaggerated grain growth as the cause. In 
forming the rivets, a critical amount of deformation is produced 
in the annealed rivet wire; this leads to grain growth on subse 
quent high temperature solution anneal. The author advocates 
forming the rivets from cold-drawn wire, which will recrystallizc 
as fine-grained material on annealing. GA (10) 


The Structure of Binary Alloys (Ueber den Aufbau binarer 
Legierungen) R. BECKER. Z. Metallkunde, Vol. 29, Aug. 1937 
pp. 245-9. Review plus original research. The energy of a: 
alloy is considered as the sum of the interatomic forces between 
each atom and its neighbors. V represents the difference in bind 
ing energy. The activation energy for diffusion is Q. The rel: 
tive values of V and Q determine the amount of energy, A, r« 
quired for the formation of nuclei. The size of a stable nucleus 
is shown (quantitatively) to decrease with temperature and in 
versely with supersaturation. Corresponding values of A a: 


given. GD (10) 


X-ray Study of Lead Alloys (Réntgenuntersuchungen an 
Bleilegierungen) W. HOFMANN. Z. Metallkunde, Vol. 29, Aug 
1937, pp. 266-7. Experimental. Preferred orientations developed 
by wire drawing and cold rolling were determined for alloys o! 
Pb with 2% Sb by means of X-rays. A [111] direction 
parallel to the wire axis, and the same texture is retained in th 
recrystallized wire. The rolled texture corresponds to that found 
on the surface of Al sheets, 7.e. a (100) plane in the rolling plan« 
with a [110] direction parallel to the rolling direction. GD (10) 


Electron Diffraction as an Aid in Examining Metal Surfaces 
(Elektronenbeugung als Hilfsmittel zur Untersuchung metai- 
lischer Oberflachen) TH. SCHOON. Metallwirtschaft, Vol. 17, 
Feb. 25, 1938. Review. The experimental technique for the 
examination of metal surfaces by means of electron diffraction is 
briefly described: All work on the nature of films on pure metals 
and alloys is reviewed. Arguments, pro and con, on the existence 
of the Beilby layer of amorphous material on polished metal sur- 
faces are discussed. GA (10) 


Solubilities of Hydrogen in Binary Alloys in Relation to their 
Phase Diagrams. M. FukusimMA & S. Mitut. Nippon Kinzoku 
Gakkai-Si, Vol. 2, Jan. 1938, pp. 8-11. In Japanese. Original 
research. Solubilities of H: in binary alloys of Cu-Ni, Fe-Co, 
Co-Cu and Ni-Sb were measured, and the results are explained 
by phase diagrams. The solubility of H: in alloys forming a series 
of solid solution changes with variation of alloy composition, 
giving a continuous curve sometimes with and sometimes without 
a maximum. The solubility of H: in 2-phase alloys changes 
linearly with composition. At the composition corresponding to 
a stable compound, the solubility curve changes abruptly. 

NS (10) 


Lead Sulfide Crystals Separated from a Lead Refining Bath 
‘Cristalli di solfuro di piombo separati per liquazione da un 
bagno d’affinazione di piombo) V. Montoro & R. SANDRINELLI. 
Met. Ital., Vol. 30, Jan. 1938, pp. 1-3. Crystals of PbS, separat- 
ing when molten Pb containing dissolved S cools, were found to 
be identical in crystal structure to that of natural galena. The 
lattice constant at 18° is 5.9209 A.U. AWC (10) 
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“Yielding” Phenomena and Distortion in Iron, Steel, Alumi- 
num Alloy and Other Metals under Stress. E. W. FELL. Iron 
Steel Inst., Carnegie Schol. Mem., Vol. 26, 1937, pp. 123-161. 
Yielding phenomena are attributed to slip along parallel planes 
extending through the aggregate. The yielding is attributed to 
the presence of a large number of possible crystallographic planes 
of slip so that the aggregate can shear on a single plane in any 
direction. Conditions tending to increase the number of these slip 
planes in an aggregate are an increase in the number of crystals 
forming the aggregate and in the number of possible slip planes 
in the crystal. Propagation of slipping along a plane right through 
an aggregate is thus explained by the author. A relationship is 
shown to exist between the inclination of the surfaces of slip 
associated with ‘Hartmann lines’’ and the surfaces of maximum 
shear stress in the aggregate. 50 references. CW (10) 


An X-ray Investigation of Oxidation and Reduction of Mag- 
netite. KATUzIRO ENDO. Nippon Kinzoku Gakkai-Si, Vol. 1, 
Nov. 1937, pp. 271-279. In Japanese. Original research. The 
orientation of oxidized and reduced magnetite was studied by 
means of X-rays. The orientation of the crystal of FesO; con- 
tained in natural martite is similar to that of magnetite heated 
in air. Hence, it may be concluded that natural martite is a 
product of oxidized magnetite. The orientation of the crystal of 
FeO as reduced from magnetite is similar to that of the parent 
magnetite. Three kinds of orientation of Fe were obtained from 
the reduction of FeO; those planes which have the greatest atomic 
density with regard to Fe become the plane (111) or (011) of 
Fe by the least relative displacement of atoms. NS (10) 


The Phase Diagram of the Co-C System. U. HASHIMOTO & 
N. Kawart. Nippon Kinzoku Gakkai-Si, Vol. 2, Jan. 1938, pp. 
26-28. Im Japanese. Original research. The effect of C on the 
transformation of Co was studied by mic-oscopic, dilatometric, 
and magnetic analyses, and a revised diagram is proposed. The 
transformation temp. of Co is first lowered with increase of C, 
and reaches a min. at 464° C. and 0.1% C; with a further addi- 
tion of C, it rises to 502° C. and 0.27% C, at which position 
a decomposes into B and graphite. The eutectoid reaction occurs 
at 341° C. and 0.25% C. NS (10) 

X-ray Investigation of the Oxidation of Iron and Reduction 
of Iron Oxides. KatsuyirnO ENDO. Nippon Kinzoku Gakkai-Si, 
Vol. 1, Dec. 1937, pp. 305-309. In Japanese. Original research. 
When Fe oxidizes to FeO the (100) plane of FeO is parallel to 
(100) plane of the Fe, and the [110] direction of FeO in 
this plane is parallel to the [100] direction of Fe. The orienta- 
1 of FesO, crystals produced by oxidation of FeO is the same as 
that of the parent substance. In crystals of FexO, produced by re- 
uction of FesOs, the (111) plane of FesO, is parallel to the (111) 
siane of the FesOs, and the [011] direction of FesO, is parallel 
to the [211] direction of the Fe,;O,, as in the case of oxidation. 

NS (10) 

The Relationship between the Microstructure and the Ad- 
herence of Scale Deposit. R. Grirritus. Iron Steel Inst., 
Carnegie Schol. Mem., Vol. 26, 1937, pp. 165-174. Research. 
Composition and structure largely control the strength of adherence 
of scale to steel. The composition of the outer layers (magnetite 
and ferric oxide) affects that of the inner layer, and when the 
higher oxides are absent, a non-adherent scale is formed. Gases 
released from steel during scaling cause a porous scale to be 
formed which affects the rate of reaction between steel and O, 
and the strength of adherence of scale to steel. CW (10) 


Investigations on the Allotropy of Very Pure Calcium 
(Allotropieuntersuchungen an sehr reinem Kalzium) A. SCHULZE. 
Z. Metallkunde, Vol. 28, Mar. 1936, pp. 55-57. Original research. 
Cooling curves, measurements of the electrical resistance, thermal 
expansion and X-rays show that Ca of 99.9% purity has 2 
allotropic transformations: the a-8 transformation, occurring at 
about 300° C., and the B-y transformation at about 450° C. 

GEG (10) 

The Natural Silver Amalgams (Die natiirlichen Silberamal- 
game) F. Heme. Naturwissenschaften, Vol. 25, Oct. 1, 1937, 
pp. 651-652. Research. Natural Ag amalgams with 99.35- 
27.13% Ag were investigated chemically and by means of the 
X-ray spectrograph. Only @ and y intermetallic phases were 
found. Amalgams contained up to 0.5% Cu,, Sn, Pb, Ba, etc., 
but no Au was present. JZB (10) 


The Crystal Structure of CaMg, (Die Kristallstruktur des 
CaMg:.) H. Witte. Naturwissenschaften, Vol. 25, Dec. 3, 1937, 
p. 795. Original research. CaMg, has a crystal structure similar 
to that of MgZn. with a = 6.22 A.U., c = 10.10 A.U., and 
c/a = 1.62. Phases such as Ca(Ag, Al)2, with a structure similar 
to MgZn: have been found in ternary alloys of Ca. JZB (10) 


Limits of Resolving Power of Electron Microscopes (Die 
Grenzen fur das Auflésungsvermégen des Elektronenmikro- 
skops) MANFRED VON ARDENNE. Z. Physik, Vol. 108, Feb. 19, 
1938, pp. 338-352. Limits of the resolving power in an electron 
microscope are theoretically 10° mm. for an accelerating voltage 
of 50 Kv. FHC (10) 
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utmost speed and accuracy, the chemist finds in 
spectrographic methods, the answer to his problem. 


With B & L Spectrographic Equipment and a 
sample, often so small that analysis by any other 
method may be impractical, the chemist can make an 
accurate qualitative or quantitive analysis in a few 
hours. Many industrial laboratories rely on this type 
of equipment for the information so important to 
research and to control and development of manu- 
facturing methods. 
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Influence of a Transverse Magnetic Field on the Thermo- 
electric Force of Nickel and Several Iron-nickel Alloys Submitted 
to Tension (Influence d’un Champ Magnétique Transversal sur 
le Pouvoir Thermoelectrique du Nickel et de Divers Ferronickels 
Soumis a une Traction) GEORGES SIMON & JEAN BOUCHARD. 
Compt. Rend., Vol. 206, Feb. 28, 1938, pp. 667-669. Original 
research. Using the same alloys as in previous research (Metals 
and Alloys, Vol. 9, May 1938, p. MA 314R/2) wires 7 cm. long 
and 1 mm. diam. were drawn and annealed at 900° C. for 5 hrs. 
The e.m.f. of these samples in couples formed with Cu was 
measured from 0 to 450° C. (1) in a magnetic field perpendicular 
to that of the wire varying from 0 to 4500 gauss, and (2) under 
mechanical tension varying from 0 to 20,000 Ibs./in.? In weak 
magnetic fields, an increase in tension in the wire decreased the 
e.m.f. for all alloys studied. Where the magnetic field is intense, 
an increase of tension in the wire increased the e.m.f. only for 
those alloys with less than 80% Ni. The reverse was true for 
pure Ni and Fe-Ni alloys with more than 80% Ni. FHC (11) 

The Electrical Properties of Manganin after Various Thermal 
Treatments (Zur Kenntnis der elektrischen Eigenschaften des 
Manganins nach verschiedener Thermischer Behandlung) A. 
SCHULZE. Metallwirtschaft, Vol. 17, Apr. 22, 1938, pp. 437-439. 
Original research. Tensile strength vs. temp. curve shows a 
minimum at 250° C., which corresponds with a maximum in the 
coefficient of resistance-temp. curve. The thermo-electrical prop- 
erties of manganin wire against Cu were investigated for wire 
annealed at different temp. One-ohm and 10-ohm resistances 
slowly cooled from 400° C. showed good constancy of resistance 
after 6-7 months, the maximum variation amounting to a few 


millionths of an ohm. GA (11) 
lia. Non-Ferrous 

A. J. PHILLIPS, SECTION EDITOR 

Physical Properties of Aluminium of High Purity (Die 


physikalischen Eigenschaften von Aluminium hohen Reinheits- 
grades) W. FELDMAN. Aluminium, Vol. 20, Feb. 1938, pp. 73- 
74. Review of the effect of impurities on the physical proper- 
ties of Al. The m.p. of 99.97% Al is 659.8° C.; of 99.66% 
Al, 658.7° C. The number of crystallization nuclei formed in 
solidifying is largely influenced by the impurities. While an Al 
of 99.993% begins to recrystallize at 170-180° C., a commercial 
Al of 99.0% starts at 200-230° C. Figures for temperature co- 
efficient of thermal expansion, linear thermal expansion, lattice 
constants and magnetizability as found in the literature are given. 
The effects of impurities on thermal conductivity, thermo-electric 
force and boiling point have yet to be determined. 11 references. 
Ha (11a) 

Technological Properties of Aluminum Sheets (Technolo- 
gische Eigenschaften von Aluminium-Bandern) H. SCHIEK. 
Aluminium, Vol. 20, Feb. 1938, pp. 75-79. The effect of re- 
duction, in rolling Al sheets, on their mechanical properties was 
investigated using Al of 99.9975, 99.94 and 99.5% purity; the 
results are shown in curves and tables. Annealing at 300° C. 
is sufficient for 99.99% Al without reducing its chemical resist- 
ance, but usually 350° C. is applied for commercial Al, in order 
to obtain the fine-grained recrystallization structure required for 
chemical resistance. Tensile strength, elastic limit and Brinell 
hardness show a fairly uniform increase with increasing impurities. 
Ha (11a) 

Effect of Cold Working and Heat Treatment on the Electric 
and Magnetic Properties of Pure Nickel (Einfluss von Kaltbear- 
beitung und Warmebehandlung auf die elektrischen und mag- 
netischen Eigenschaften von reinem Nickel) H. BiTTEL. Azz. 
Physik, Vol. 31, Feb. 1938, pp. 219-244. Original research. 
The electric resistance of a pure Ni wire was increased by cold 
working, but annealing at 349-450° C. restored the original value. 
[he temperature coefhcient of resistance is reduced by cold work- 
ing, and increases again with annealing in proportion to the 
restoration of the resistance itself. The changes in property can 
be explained by interior stresses set up by cold working; magnetic 
measurements reveal the magnitude and distribution of these 
stresses. 30 references. Ha (11a) 
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Service Failures of Light Alloys. Design and Material Con- 
siderations. E. Woop. Metal Ind., London, Vol. 52, Jan. 28, 
1938, pp. 121-125. Review. The characteristic features of vari- 
ous types of failure, particularly fatigue, in light alloys are dis. 
cussed. Aero engine parts differ in materials, method of manu- 
facture, and in the requirements placed on the parts. Whereas users 
once were pleased with 1300 hrs. life in a cast piston, now they are 
not satisfied with double this life in a forged piston. Observations 
of piston failures from fatigue in Al alloys show that the frac- 
ture is symmetrical, and though distinct and entirely different 
from the surface of a static failure, shows no well marked rings 
emanating from an easily distinguished nucleus, such as is often 
observed in steel. Residual internal stresses resulting from heat 
treatment of high strength alloy is responsible for numerous fail- 
ures attributed to design. The introduction of partial normaliz- 
ing into the heat treatment schedule completely cures the trouble. 
Common causes of stress concentrations and failures arising from 
them are reviewed. One defect frequently encountered on forg- 
ings made from extruded billets is due to the outer layer of the 
metal sliding through the dies at a different rate than the interior, 
forming an envelope of coarse crystals on heating. This gives a 
weak boundary, which a few thousand stress reversals will sever. 
Mg alloy is extraordinarily susceptible to change in section, owing 
to low elastic modulus and creep strength. Substitution of Mg 
for Al is rarely successful without changing design. RWB (11a) 
Investigations on Zinc-aluminum Alloys with German Electro- 
lytic Zinc as Base Metal and Cu, Mg, Ni, Li, Pb as Alloying 
Elements. (Untersuchungen an Zink-Aluminiumlegierungen mit 
deutschem Elektrolyt-Zink als Grundmetall und Kupfer, Mazg- 
nesium, Nickel, Lithium und Blei als Zusatzmetalle) W. GueErr- 
LER, F. KLEweta, W. Ciaus & E. RICKERTSEN. Z. Metallkunde, 
Vol. 28, May 1936, pp. 107-116. Original research. Zn base 
alloys with at least 90% Zn, 4% Al and varying amounts of Cu 
(up to 2.5%), Mg (up to .1%), Li (up to .03%), Ni (up to 
29%), and Pb (up to .5%) may be substituted for the usual Cu 
base alloys (bronze and brass). Extensive tables of physical prop- 
erties are given, as determined on cast or rolled specimens. Cor- 
rosion tests were carried out by immersing the samples for 12 
hrs. in one of the following solutions: (1) 3% NaCl in water 
through which CO, was passed, (2) 3% NaCl + 0.3% H2Os, and 
(3) 3% NaCl + 0.3% H:O: + CO:. The loss in weight was 
then determined. Furthermore, the loss in tensile strength and 
elongation was determined after exposing test samples to water 
vapor plus air at 95°-100° C. for 24 hrs. Ternary Mg, Al, Zn 
alloys with 0.04 Mg, 0.4 Al, and the rest Zn showed no decrease 
in tensile strength, but considerable decrease in elongation. A 
small addition of Cu to this alloy prevented a decrease in both 
tensile and elongation values. Definite conclusions cannot be 
reached as to the effects of additions of Ni, Pb and Li on the 
physical and corrosion properties of Zn base alloys. © GEG (11a) 
The Influence of Composition and Structure on the Mechani- 
cal Properties of Alpha-Beta Brasses (Der Einfluss von Zus- 
ammensetzung und Gefiige auf die mechanischen Eigenschaften 
von a-8 Messing) H. UNKEL. Metallwirtschaft, Vol. 17, Apr. 
8, 1938, pp. 389-394. Research. The physical properties of 7 
extruded brasses ranging in Cu content from 63.59% to 57.34% 
were studied. The rear ends of the extruded rods were found 
to have slightly better properties than the front end because of 
finer grain size caused by lower temp. of extrusion. Quenching 
from temp. of 550°, 650°, 750° and 850° C. showed that the 
mechanical properties were dependent upon the amount of 
present as well as the manner of its distribution, e.g., chunks or 
needles. Likewise, in cold drawing the properties are dependent 
on the amounts of 8. The force necessary for drawing is 4 
function of the amount of 8 and its mode of distribution. The 
a constituent is much more strongly deformed in cold drawing 
than the # constituent. GA (lila) 
The Density of Liquid Magnesium (Das spezifische Gewicht 

von fliissigem Magnesium) H. GoTHE & C. MANGELSDORFF. 
Metallkunde, Vol. 29, Oct. 1937, pp. 352-3. Experimental. By 
use of an improved technique for weighing the molten salt dis- 
placed from an electrolytic Fe crucible, the density of molten Mg 

was determined to be: Sres-ssoe o. == 1.584-0.00018 (t — 675). 
GD (lla) 
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Tests on Bearing Properties of Various New Bearing Alloys 
with Special Regard to Lead Bearing Metals (Priifung der 
Laufeigenschaften verschiedener neuer Lagermetalle, mit beson- 
derer Beriicksichtigung der Bleilagermetalle) M. v. SCHWARZ. 
Z. Metallkunde, Vol. 28, May 1936, pp. 128-131. Original re- 
search. Various bearing metals are tested on a testing machine 
designed by the author. A cylindrical specimen is pressed against 
a rotating shaft. Pressure and speed of rotation can be varied 
and measured. The product pressure (P) X speed (V) should 
not exceed a certain maximum value for each alloy. Sn, Sb, Cu 
bearing alloys with 20-60% Sn are decidedly inferior to many Sn- 
free bearing metals consisting chiefly of Pb. Optimum values 
were obtained with Pb containing 5% As, and 5% Sb. This 
alloy gives lower friction values and a lower running (equi- 
librium) temp. than the standard bearing alloy containing 80% 
Sn, 10% Sb, and 10% Cu. GEG (ila) 

Properties of Oxygen-free Copper. Comparison with Tough 
Pitch Copper. Metal Ind., London, Vol. 52, Apr. 8, 1938, pp. 
389-390. Original research. Microscopic examination revealed 
an absence of cuprous oxide in O-free Cu, whereas the inter- 
crystalline inclusions of this type in tough pitch Cu are readily 
discerned. Similar studies on these 2 materials, after annealing 
in H, showed the O-free Cu to be unaffected by the treatment, 
whereas the reduction of the cuprous oxide in tough pitch Cu 
with the resultant formation of steam, produced sponginess in the 
metal and, hence, unsoundness and brittleness. In torsion tests, 
the ductility of the deoxidized Cu is very marked. After anneal- 
ing 30 min. in H at 850° C., the deoxidized Cu remains very 
ductile and the tough pitch very brittle. Bend tests show a 
marked superiority for the deoxidized Cu in both the hard and the 
bright annealed condition. The tensile strengths of both types 
of Cu in the hard and the bright annealed state are similar. 
There is little to choose between the 2 in regard to their electrical 
conductivity. RWB (11a) 

Copper-beryllium Alloys of High Conductivity and Hardness 
(Kupfer-Beryllium Legierungen mit hoher Leitfahigkeit und 
Harte) WERNER HESSENBRUCH. Z. Metallkunde, Vol. 28, Oct. 
1936, pp. 320-323. Original research. Reports investigation to 
develop Cu alloys that combine good electrical conductivity with 
high mechanical strength. Additions of Cr, Co, Si, Fe, Sn, Ag, 
Cd, Zr, Ni + Al, Mn + Ni, Mn + Co, Si + Co, Mn + Cr 

id Si+ Cr were made to Cu-Be alloys, and the physical proper- 

s in the cold-worked, annealed and age-hardened state were in- 

stigated. The following combinations of conductivity and 

rength were obtained: 


Electrical conductivity, 
% of electrolytic Cu 
85-82 


Tensile Strength 
bs. /in.? 
40,000-67 ,000 


65-69 45,000-74,000 


55-58 about 100,000 
40-37 104,000-118,000 
45-30 155,000-170,000 
25-20 


200,000-213,000 
EF (11a) 
Alloys of Palladium, Silver and Gold (Edelmetall-Legierungen 
auf der Grundlage Palladium-Silber-Gold) A. JepELE. Z. Ver. 
deut. Ing., Vol. 82, Mar. 26, 1938, p. 383. The Pd-Ag-Au alloys 
discussed consist, in general, of about 30% Pd, 60% Ag and 5% 
Au to which a few per cent base metals are added to give 
mechanical strength. By heating to 900-1000° C., quenching, and 


treating at 500° C., precipitation hardening takes place. Two 
typical alloys had the following properties: 

? Elastic Limit Tensile Strength Elongation 

Brinell Hardness Ibs. /in.? Ibs. /in.? % 

Hard- Hard- 

Alloy Soft ened Soft Hardened Soft Hardened Soft ened 

Alba P 120 200 37,000 57,000 67,000 103,000 28 16 

Alba O 165 240 65,000 99,000 101,000 134,000 32 24 


The use of Pd is now made possible, as it is a by-product of the 
Canadian Ni ores, and available in greater amounts at lower price. 
These alloys are mainly employed in dentistry, jewelry, and pre- 
cision instruments, because of their superlative corrosion-resistance. 
Ha (ila) 

Notch Impact Tests on Light Metal Sheets (Kerbschlagver- 
suche an einem Leichtmetallblech) H. ROHRIG & K. SCHONHERR. 
Z. Metallkunde, Vol. 29, Oct. 1937, pp. 337-8. Experimental. A 
series of notch impact tests was made on 10 mm. sheet of a half- 
hard Al alloy containing 9% Mg and 0.25% Mn. The greatest 
notch-toughness occurred with the sample cut parallel to the roll- 
ing direction and the notch in the rolling plane, the lowest with 
the sample normal to the rolling direction and the notch normal 
to the rolling plane. GD (ila) 
Ductile Rare Metals: Vanadium, Thorium and Uranium 
(Verformbare seltene Metalle Vanadium, Thorium und Uranium) 
W. Krori. Z. Metallkunde, Vol. 28, Feb. 1936, pp. 30-33. 
Descriptive. Oxides and halides are reduced by distilled Ca with 
an alkali earth melt. The metallic powders or grains thus obtained 
are then sintered in high vacuum. V, U, and Th are malleable 
between 800° and 1200° C. Ti, Zr, and Be may be obtained 
and rolled in similar manner. Hot rolling of Ti is easily accom- 
plished. 18 references. GEG (11a) 
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OXYGEN FREE HIGH CONDUCTIVITY 


fd &. ujne'tio't Cope 


FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.M. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in great ductility and 


toughness as evidenced by its high reduction of area 
and resistance to impact. 






OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 


OFHC 


REG. U.S. PAT. OFF. 








Tellurium Lead. I. H. Sucn (Staff) Steel, Vol. 103, Jan. 24, 
1938, pp. 45-46. Addition of 0.1% Te to Pb produces a finer 
and more uniform grain size, increases resistance to corrosion by 
acids at high temperatures and where vibration is present, and 
increases tensile strength when metal is strained. Study was made 
recently of grain growth of chemical Pb and Te-Pb, in rolled and 
extruded forms, when annealed at 150° C. Grain size was classi- 
fied according to A.S.T.M. procedure. Average grain size in 
untreated chemical Pb was twice that of Te-Pb. On annealing, 
rolled chemical Pb showed no change at end of first 3 months, 
but at end of 6 months, grain size had increased about 33%. 
In Te-Pb, grain growth started immediately on annealing, in- 
crease being about 90% in 3 months. No additional increase 
occurred on further annealing. Extruded chemical Pb showed in 
32 days annealing a grain size more than 10 times greater than 
that of unannealed metal. Grain size of extruded Te-Pb remained 
constant throughout 6 months. Specimens of the 2 types were 
held at 305° C. in 96% H:SO, for 3 min. Chemical Pb lost 
5.11% in weight, while Te-Pb lost 0.97%. Working properties 
of Te-Pb are good. MS (11a) 

The Origin of the Light Electrons from Very Thin Alkali 
Metal Films on Foreign Metals (Zur Frage nach dem Ursprung- 
sort der Lichtelektronen bei diinnsten Alkalischichten auf Fremd- 
metallen) H. Mayer. Naturwissenschaften, Vol. 26, Jan. 14, 
1938, p. 28. Original research. The photoelectric effect of very 
thin films of Ce and K on W and Pt was investigated. When 
the surface film is over 5 atoms thick, the light electrons come 
entirely from the alkali metal. The Most Favorable Thickness of 
Thin Alkali Films on Foreign Metals for Photoelectric and 
Thermionic Effects (Die giinstigste Bedeckung beim gliihelek- 
trischefi und beim lichtelektrischen Effekt an diinnen Alkali- 
schichten auf Fremdmetallen) Iid., pp. 28-29. A thickness cor- 
responding to 3.1 x 10% Cs atoms/cm.’ of W was the most favor- 
able thickness for both photoelectric and thermionic (at 360° C.) 
emission. JZB (11a) 

Electrochemical Separation of Alloys. Rosperr O. Woon. 
Iron Age, Vol. 141, Feb. 24, 1938, pp. 38-41. Report of investi- 
gation into the possibility of using electrochemical differences of 
alloys as a means of determining certain metallographic proper- 
ties. Gives procedure followed by the author. Results appear to 
indicate the possibility of constructing some electrochemical ap- 
paratus to determine certain properties of alloys cheaply and 
speedily. VSP (lla) 
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Baltimore’s finest 





hotel has gained an 
enviable reputation 
for munificent 
hospitality ...a 
heritage from the 
gallant men who 
founded Baltimore 
more than three 


centuries ago. 


700 rooms, each with radio loud- 
speaker, circulating ice water, bed- 
head reading lamp, bath and shower. 
Rates from $3 to $6 single. 


LORD BALTIM 


BALTIMORE, MARYLAND 





Alloys of Ductile Chromium (Legierungen des verformbaren 
Chroms) WILHELM Kro.ii. Z. Metallkunde, Vol. 28, Oct. 1936, 
pp. 317-319. Continuation of p-evious original research. (See 
also Metals and Alloys, Vol. 7, Nov. 1936, p. MA 524L/7). 
The effect of 3-9% Fe, Ni, Co, Al, Si, Mo, W, V, Zr and Ta on 
the hot rolling properties of Ca-reduced Cr was investigated. Fe 
was found to be beneficial, while Ni exerted a harmful effect. 
Each of the other elements scarcely affected the hot rollability. 
High O content was not found to be detrimental. A microscopic 
study (12 micros presented) showed that most alloys are of the 
solid solution type. The increase of hardness caused by Ni addi- 
tions is very pronounced; that caused by Fe additions was least. 
It is suggested that the lack of ductility of Al-reduced Cr may be 
due to the presence of small amounts of S, As, P and C. 

EF (lla) 

Volume Changes in Magnetization. The Invar Alloys (Die 
Volumenanderung bei der Magnetisierung und die Invarlegier- 
ungen) ULRICH DEHLINGER. Z. Metallkunde, Vol. 28, July 1936, 
pp. 194-196. Theoretical research. In Fe-Ni alloys, the de- 
crease in volume caused by demagnetization on approaching the 
Curie temp. can be calculated from the exchange integral curve 
derived from measurements of the saturation moments. An in- 
terpretation of the magnetic properties of the Invar type alloys is 
furnished, which shows unusually large volume changes. 

EF (11a) 

Bicop Oxygen-free Copper. Engineering, Vol. 145, Mar. 25, 
1938, p. 338. Describes a high conductivity Cu which is sub- 
stantially free from CuO inclusions. Technical data regarding the 
preparation are not available. A feature of the new material 
resulting from its freedom from Os, is that it is practically im- 
mune from embrittlement when annealed in reducing atmosphere. 
Useful where high density, ductility, toughness and resistance to 
fatigue are required. Tabulates results of bend and torsion tests, 
and includes photomicrographs. Developed by British Insulated 
Cables, Ltd. VSP (lla) 


High-duty Brasses and Bronzes Available to the Engineer. F. 
Hupson. Metallurgia, Vol. 17, Dec. 1937, pp. 61-64. Compila- 
tion of data. Gives properties at abnormal temperatures, and some 
corrosion data on different brasses and bronzes. JLG (11a) 
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The Effects of Torsional Overstrain on the Physical Proper- 
ties of Some Spring Steels and Its Influence on the Shear Stress 
in Helical Springs. L. E. ApAms. Iron Steel Inst., Carnegie 
Schol. Mem., Vol. 26, 1937, pp. 1-55. Original research. Heat- 
treated Si-Mn steels, Cr-V steels, mild steels and 1% C steels 
were studied in the investigation. The effects of overstraining 
(“‘scragging’’) varies with temp. and time of soaking. A com- 
plete restoration of elasticity is obtained if the temp. exceeds a 
critical value. Lattice deformation is believed to be largely 
responsible for the different reactions of overstrained mild steels 
and 1% C steels to mild heat treatments. Actual shear stress 
distribution in overstrained specimens partially explains the limited, 
but useful, life of highly stressed helical springs. Repeated solid, 
loading, followed by heat treatment above a critical temp., is 
shown to lead to agreement between the actual and theoretical 
distribution of stress. In view of this, suggestions are offered for 
improving the performance of springs in service. Torsional over 
straining with mild heat treatment produced, in general, an in- 
crease in the ultimate tensile strength of the steels. Always the 
proportional limit stress curve in tension was of parabolic form. 
Also, in torsion the curves of equivalent shear stress at rupture 
were parabolic. When elasticity was not completely restored by 
heat treatment, the modulus of rigidity was found to decrease 
with increasing overstrain. Breaks in the elastic lines, following 
a second overstraining and mild heat treatment, are thought to be 
due to strain hardening. Values of the ratio of proportional limit 
stresses in torsion and tension are shown to depend on the history 
of the specimen. Data are given for combining stresses in bars 
of elliptical and rectangular section, according to the method of 
Saint Venant. CW (11b) 


Mass Effect in Some Alloy Steels. R. H. GreEAveEs & S. H 
Rees (Res. Dept., Woolwich) Metallurgist, (Supplement to T/ 
Engineer), Feb. 25, 1938, pp. 103-108. Original research. Th 
effect of mass in the heat treatment of 5 types of alloy steels wa 
investigated; the steels contained 0.5-1.0% Ni; 1.2 Ni-0.4 Cr 
1.2 Cr-0.24V; 1.2 Cr-0.26 Mo,'and 1.4 Mn-0.32 Mo steels. Th 
low Ni steel in sizes over 2” square is only toughened by o 
quenching; in 4” square bar its Brinell hardness as oil-quenche 
did not exceed 220. The low Ni-Cr and the Cr-V steels a: 
suitable for 50 ton tensile material in 3” bar. At this siz 
both yield point and impact figure began to be notably affected b 
the influence of mass. In Cr-V steel there is a marked differen 
in properties between the center and the outside of bars 4.5” in 
diam. The beneficial influence of Mo in reducing mass effect | 
demonstrated by the uniformity of properties from center to ci: 
cumference in 6” diam. bars of the steels containing this elemen 
These results have reference to only a very few of the wide rang 
of compositions now available for meeting ordinary requirement 
in structural steels, but they illustrate the important principle th: 
overloading a steel with alloy elements which are not strictly 
necessary for the purpose in view (i.e. to obtain certain mechanical! 
properties in a certain size) is undesirable, as the expense involved 
in the material and in working and treating it does not result in 
any better combination of properties, but may have the revers 
effect. Curves, tables of physical properties and photomicro 
graphs are given. VVK (11b) 


Static and Dynamic Tensile Tests of Austenitic Manganese 
Steels (Statische und dynamische Zugversuche an austenitischen 
Manganstihlen) H. KraiNer. Arch. Eisenhiittenw., Vol. 11, 
Dec. 1937, pp. 279-282. Original research. The austenitic Mn 
steels were melted in a 5-kg. induction furnace, the C content 
ranging from 0.6 to 1.4%, the Mn from 13.6 to 20.5%. Further 
alloying additions were made as follows:—Si from a trace to 2.6%, 
Ni up to 4.5%, Cr to 4.3%, Cu to 2% and similar amounts of 
W, Mo, V, Ta, Ti, and Zr in a total of 91 melts. The alloys 
were forged to 22 mm. diameter bars, and hardness, static and 
dynamic tensile tests made. The results are given in tables and 


graphs. Smaller values of energy absorption and elongation were 
obtained in the dynamic than in the static tensile tests. The rate 
of work hardening was greater in the dynamic tests. Increasing 


C raised the hardness and yield strength; the elongation was at a 
maximum at 1.1% C. Si increased the hardness and yield 
strength; Ni, up to 4%, lowered them. Cr raised the hardness 
and yield strength appreciably but also considerably lowered the 
ductility after deformation. In the 18-20% Mn steels, Cr raised 
the rate of work hardening decidedly, this probably accounting 
for the high wear resistance of these steels. Cu had little effect 
on the yield strength and elongation, but the tensile strength and 
hardness decreased. W and Mo had little effect. V raised the 
yield strength and hardness. Ta raised the tensile values and 
lowered the elongation. Ti and Zr raised the hardness, yield 
strength and rate of work hardening. SE (11b) 
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Contribution to the Knowledge of Chromium-manganese 
Steels (Beitrag zur Kenntnis der austenitischen Chrom-Mangan- 
Stahle) H. Lecat. Arch. Eisenhiittenw., Vol. 11, Jan. 1938, pp. 
337-341. Original research to determine the applicability of Cr- 
Mn austenitic steel as a mon-magnetic structural material. A 
series of sixty 2- and 5-kg. induction furnace melts was prepared 
with C contents ranging from 0.07 to 1.02%, Mn from 0.33 to 
38%, Cr from 0.10 to 18.6% and some melts with Mo up to 
5%, Ni to 8%, and Cu to 2%. The tensile properties were deter- 
mined in the forged and heat-treated condition. The highest ten- 
sile properties were obtained in an alloy of 7% Cr and 33% Mn. 
The steels up to 0.3% C were machineable, but above that, they 
machined poorly. In 16% Mn, 15% Cr steels, increasing C 
tended to raise the tensile properties appreciably. In 38% Mn, 
8% Cr steels, this effect of C was less pronounced. See also 
Metals and Alloys, Vol. 8, Aug. 1937, p. MA 508L/5. 

SE (11b) 

Effect of Copper on Malleable Castings (Der Einfluss von 
Kupfer auf Temperguss) F. RoLL. Giesserei, Vol. 25, Feb. 25, 
1938, pp. 80-84. Original investigation. Literature on this sub- 
ject is reviewed, and results of experiments are reported on the 
effect of Cu on low-S white and black malleable Fe. In general, 
Cu -+ Si up to 4.5% facilitate casting of larger wall thicknesses. 
Cu is soluble in Fe alloys to a limited degree, but solubility is 
increased by Si and Mn; for Fe in solid state, there exists a gap 
of miscibility with Cu which starts, for 2.7-2.8% C, at about 
3.8% Cu. Above this amount, segregation occurs easily. Pipe 
formation and shrinking are not affected by Cu. Mechanical 
properties were impaired by Cu addition more in high C (3.5%) 
than in low C (2.2%) specimens. Brinell hardness is not appreci- 
ably changed by Cu, and is between 135 and 210, according to the 
ection of the specimen. Corrosion resistance was not increased 
by Cu in either black or white malleable Fe. The disintegration 
of carbide is accelerated by Cu (more than 0.5%) in black malle- 
ble Fe, while in white malleable Fe, Cu has a more carbide- 
retaining tendency. Ha (11b) 

Chromium-silicon-vanadium Stecl as a Substitute for High 
Speed Steel. D. JHITNIKOV. Kach. Stal, Vol. 5, No. 12, 1937, 
pp. 24-29. In Russian. Original research. Steels containing 

06-1.11% C, 0.32-0.40 Mn, 1.15-1.46 Si, 12.0-12.58 Cr, 2.14- 

24 V were investigated. They can be forged at 1180°-870° C., 
nd annealed (for machining) at 840° C. for 1-2 hrs. Quenching 
rom 1100°-1150° C. produces martensitic structure. Maximum 

irdness is attained and some austenite is formed at 1150°- 
'200° C., above it only austenite is formed. Secondary marten- 
ite is observed on tempering at 530°-540° C. Best service life, 
is determined on lathe tests, was obtained after quenching at 
\240°-1260,° C., followed by double tempering at 530°-550° C. 
With good cooling, and a cutting speed of 30 m./min., the life 
of tools sc made was 90 min. at 187 Brinell, 15 min. at 217 
Brinell and 0.5 min. at 241 Brinell. (11b) 


Chrome-titanium-vanadium Cast Iron Made by Alloying. N. 
KALASHNIKOV. Liteinoe Delo, Vol. 8, No. 10, 1937, pp. 28-32. 
In Russian. An experimental study in which Cr, V and Ti were 
added to molten cast Fe, which was then reheated to the desired 
temperature and cast in shapes necessary for comprehensive test- 
ing. All 3 elements were added together. Their simultaneous 
presence beneficially affects the Fe by refining its structure, form- 
ing carbides and completing deoxidation. An optimum content 
of these elements for an Fe having 3.5% C, 2.0 Si, 0.5 Mn, 0.14 
P, 0.06 S is 0.3% max., Cr, 0.3 max. V and 0.1 max. Ti. For 
grey Fe the total Cr + V should be limited to 0.8-0.9%, and Ti 
should not exceed 0.2%. The influence exerted by variation of 
individual elements, and their interrelation, is presented in great 
detail. (11b) 

Effect of Boron Additions up to 0.1% on the Tensile Prop- 
erties of Cast Steel Containing up to 5% Nickel (Einfluss von 
Borzusatzen bis 0.1% auf die Festigkeitseigenschaften von Stahl- 
guss mit O bis 5% Ni) G. NaTon & E. Prwowarsky. Arc). 
Eisenhiittenw., Vol. 11, Dec. 1937, pp. 283-286. Original re- 
search. The B additions were made to cast Bessemer steels of 
0.13 and 0.24% C by means of 20% ferroboron. The B con- 
tents were from 0.02 to 0.1%, and the Ni from 1 to 5%. B 
raised the tensile properties appreciably in the normalized as well 
as in the quenched and tempered state. On tempering at 50°, 
150°, and 250° C., B-free steels became softer, but those with B 
became somewhat harder, indicating a slight degree of precipita- 
tion hardening. B decreased the grain size, and made the mar- 
tensite needles finer after quenching. SE (11b) 


The Diffusion of Hydrogen through Metals (Die Diffusion 
von Wasserstoff durch Metalle) W. BAUKLOH & W. WENZEL. 
Arch, Eisenhiittenw., Vol. 11, Dec. 1937, pp. 273-278. After a 
theoretical discussion of the mechanism of diffusion of H: through 
metals, particularly Fe, the rates of diffusion through different 
steels at temperatures up to 1000° C. were measured. The effect 
of Mn in lowering the rate of diffusion is small, but that of C is 
very pronounced. SE (11b) 
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The Mechanism of Steel Hardening and Tempering as Indi- 
cated by Coercive Force Measurements. R.S. DEAN & CHARLES 
Y. CLAYTON. Am. Soc. Metals, Preprint, No. 1, 1937, 17 pp. 
Original research. Lack of parallelism between magnetic and 
mechanical hardness is confirmed. In Fe-Mo-Co alloys, the maxi- 
mum mechanical hardness is reached at a draw temperature where 
the coercive force is a minimum. It may be fairly assumed that 
mechanical and magnetic hardness arise from fundamentally dif- 
ferent structural conditions in magnetic alloys. To explain the 
relation between mechanical and magnetic hardness in steels sub- 
jected to various heat treatments, the following mechanism is sug- 
gested: (1) the grains break down into blocks yielding increased 
internal surface and increased coercive force; (2) a precipitation 
at the internal surface occurs with increased mechanical hardness; 
(3) the internal surface heals with reduced coercive force; and 
(4) the precipitate agglomerates, causing decreased mechanical 
hardness. Possible uses of coercive force measurements as shop 
controls are suggested. WLC (11b) 

Quantitative Hardenability. J. L. Burns, T. L. Moore & 
R. S. ARCHER (Republic Steel Corp.) Am. Soc. Metals, Preprint 
No. 5, 1937, 22 pp. Maximum hardness, attainable by quench- 
ing C and common alloy steels, depends upon C content alone. 
Penetration of hardness depends chiefly on the chemistry and aus- 
tenite grain size. Maximum hardness is attained when quenching 
rate exceeds the critical cooling rate, provided austenite is not 
retained in large amount. Critical cooling rate is a characteristic 
of the steel, and is determined by the C and alloy content and by 
the austenite grain size. Hardness values at the surface and at 
various depths below the surface define the penetration effect. 
As the actual cooling rates at these points approach the critical 
cooling rate, the hardness approaches a maximum. Details of 
testing for hardenability are described, using 4-3 in. round speci- 
mens. Relationships between mass and penetration are illustrated. 
10 references. WLC (11b) 

Precipitation Hardening of Cobalt Steel: A New Tool Mate- 
rial. R. H. HARRINGTON (Genl. Electric Co.) Am. Soc. Metals, 
Preprint No. 4, 1937, 13 pp. Original research. An alloy of 
36% Co, 8% Mo, 6% Cr, 1%C, 0.4% V, and the balance, Fe, 
may be forged, cast, machined, welded, and brazed. The alloy 
may be precipitation hardened to Rockwell C 72. The treatment 
consists of an oil quench after 1 hr. at 1740° F. and reheated for 
5 hrs at 840-930° F. Hot working temperature is 2100-2010° F. 
As a tool material the alloy is intermediate between high speed 
steel and sintered carbide materials. These alloy tools may be 
quickly ground to a very keen edge. Superior cutting qualities 
are probably due to this keen edge and the high hardness developed 
by heat treatment. Photomicrographs show structures for differ- 
ent treatments. Curves show the comparative tool life of this 
alloy, high speed tool steel and cemented carbides. WLC (11b) 


Influence of Cooling Rate on the Graphitization of Gray Cast 
Iron at Ar; Transformation. HirosH!1 SAWAMURA. Sx/yokwai- 
Shi, Vol. 9, Apr. 1938, pp. 507-514. In Japanese. Original 
research. Specimens obtained from an ingot mold and 2 kinds of 
gray cast Fe bar containing 1.17-1.99% Si were heated in a 
dilatometer in air above Ac; and then cooled, at various rates 
through the Ar; transformation. The degree of graphitization of 
pearlite cementite at Ar; was determined approximately by measur- 
ing the amount of expansion of the specimen at Ar;. The results 
of dilatometric experiments were checked by microscopic study. 
The slower the cooling of the specimen through Ar, the greater 
is the amount of the graphite produced. The higher the heating 
temp. above Ac:, the greater is the amount of the graphite pro- 
duced at Ar:. The relation between the cooling rate through Ar, 
and hardness was also discussed. HN (11b) 


Late Silicon Additions to Cast Iron. V. A. Crosspy & A. J. 
HeERzIG (Climax Molybdenum Co.) Foundry, Vol. 66, Jan. 1938, 
pp. 28-29, 73. Gives results of experiments on effect of adding 
Si to cast Fe. Fe used was melted in induction furnace from 
ingot Fe, C and Si. Final composition amounted to 3.0% C, 
2.0% Si, 0.9% Mn. Superheating temp. was 1510°-1525° C. 
Maximum physical properties were reached when 50-75% of the 
Si was added 5 min. prior to tapping. The lowest values were 
obtained on addition of all the Si prior to tapping. Late addi- 
tions are useful in eliminating dendritic formation. VSP (11b) 


Chromium-manganese Steels as Heat-resisting Steels. J. H. 
G. MONYPENNY. Metallurgia, Vol. 17, Jan. 1938, pp. 93-96 
Review. Discusses mechanical properties of Cr-Mn steels at ordi- 
mary and elevated temperatures. Data on their resistance to 
scaling are limited, but they are more resistant to S-containing 
gases than steels containing Ni. Because their maximum Cr content 
is limited by formation of the compound FeCr, Cr-Mn steels are 
probably not suitable for use in air above 800° C. JLG (11b) 


Carbon-molybdenum Steels. W. F. CHuss. Iron Steel Ind., 
Vol. 11, Feb. 1938, pp. 165-168. A general review of the prop- 
erties and applications of various C-Mo steels as demonstrated by 
recent research results in this field. Small percentages of Mo 
increase the machinability of steels. CMS (11b) 
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Effect of Repeated Cold Work on the Properties of Heat 
Resistant Chromium-molybdenum and Nickel-chromium-molyb- 
denum Steels (Der Einfluss mehrfacher Kaltverarbeitung auf 
die Eigenschaften warmfester Chrom-Molybdan-und Nickel- 
Chrom-Molybdan-Stahle) E. GreuLicH & H. ZSCHOKKE. Arch. 
Eisenhittenw., Vol. 11, Feb., 1938, pp. 401-404. Original re- 
search. Heat resistant steels of 0.5% C, 1.3% Cr, and 0.6% Mo; 
and of 0.15% C, 1.5% Ni, 0.75% Cr, and 0.8% Mo, respectively, 
were repeatedly cold worked up to 68% deformation. This in- 
creased the temperature range in which softening occurred and 
lowered the tensile properties at elevated temperatures. This is 
because the cementite of cold worked steels spheroidizes so readily. 
At temperatures up to 500° and 550° C., higher creep strength 
was obtained after quenching and tempering than after annealing, 
but above 550° C., about the same creep strength was obtained, 
either after annealing or after quenching and tempering. SE (12) 


Furnaces for Making Atmospheric Creep Tests (Luftéfen 
fiir die Durchfiihrung von Dauerstandversuchen) F. BOLLEN- 


RATH, W. BUNGARDT ET AL. Arch. Ejisenhittenw., Vol. 10, 
June 1937, pp. 555-562. Reports from 8 cooperating laboratories. 
Temperature variations over the gage length of the specimens 
should be held to + 3° C. by controllers. Atmospheric furnaces 


must be used, not salt baths, as the molten salts may corrode and 
nitride the specimens. The electric resistance furnaces must be 
properly wound and insulated. Sketches of the furnaces in the 
8 laboratories are shown. SE (12) 
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Few technical developments of the past decade have 
aroused more general interest than this subject of 


“Soilless growth,’’ also referred to as tank farming, 
chemical gardening or the new coined word ‘“‘hydro- 
ponics.”’ 


This book brings within the reach of everyone a com- 
plete picture of the principles, practices and equipment 
of soilless growth. To persons already engaged in grow- 
ing plants, it will offer new avenues for plant work. 
For those not hitherto participating in raising flowers, 
vegetables and fruits, it will afford a splendid opportunity 
for developing a new and extremely fascinating hobby. 
Professional men and laymen alike will find ‘‘Soilless 
Growth of Plants’? packed with choice information which 
will make it a worthwhile investment either for pleasure 
or profit. 


160 Pages © illustrations; 3 in color 
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New Testing Machine for Determination of Creep at Elevated 
Temperatures (Neue Werkstoffpriifmaschine zur Bestimmung 
der Dauerstandsfestigkeit unter héheren Temperaturen) WI- 
HELM Marx. Tech. Zentralblatt prakt. Metallbearbeit., Vol. 48, 
Jan. 1938, pp. 64-67. Describes and illustrates improved model 
of creep testing machine marketed by the Losenhausen Co. and 
designed in collaboration with the Kaiser-Wilhelm Institut fiir 
Eisenforschung. The new features include the following: The 
salt bath has been abandoned, due to corrosion and nitriding 
effects, and is replaced by an “‘air bath furnace.” This consists 
mainly of a heavy, heat and corrosion resisting steel pot carrying 
on the outside a resistor winding. A uniform temp. and con- 
servation of heat are obtained by special heat baffling discs at both 
ends of the furnace, which permit a maximum testing temp. of 
800° C. The previous voltage and resistance control, offering a 
constancy of temp. of + 3° C., is replaced by a precision temp 
recorder/controller instrument maintaining a furnace temp. of 


+1-2° C. A further improvement is the plotting of creep/tim« 
curves now performed in daylight and at a magnification of 
1000x. EF (12) 


Resistance to Heat Checking of Chilled Iron Car Wheels, and 
Strains Developed under Long-continued Applications of Brake- 
shoes. E. C. ScHmMipt & H. J. SCHRADER. Univ. Illinois Bull 
Vol. 35, No. 2, 1937, 50 pp. Original research. Tread endur 
ance under different brake shoe pressures was tested. Pressures 
up to 2,000 lbs. did no serious damage, but 3,000 lbs. cause 
all wheels investigated to develop checks and cracks. Ha (12) 
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Soil-corrosion Studies, 1934. Bituminous Coatings for Un- 
derground Service. Kirk H. LoGaN. J. Research Natl. Bur. 
Standards, Vol. 19, Dec. 1937, pp. 695-740. Review plus original 
research. This paper summarizes the results of the studies of 
bituminous coatings for pipe lines, which were conducted under 
the auspices of the National Bureau of Standards between 1922 
and 1935. Most of the fundamental data in the paper have been 
published. The paper attempts to interpret those data. Nine 
types of protective coatings, most of which have been represented 
by several varieties of coatings, are considered, and the character- 
istics of each type are discussed. The data indicated that the same 
degree of protection for a pipe line can be secured in a number 
of ways. The data show only 2 outstanding coatings. Neither 
\f these was perfect and neither is in general use. Most coatings, 
‘hough imperfect, afford sufficient protection to justify their 
pplication to pipe lines exposed to corrosive soils. The per- 
formance of a coating is controlled by the soil condition to which 
is subjected. See also Metals and Alloys, Vol. 7, Nov. 1936, p. 
MA 551L/3. WAT (13) 
The Measurement of Damping Capacity and Characteristic 
requency as a Tool in Corrosion Investigation (Die Messung 
der Dampfung und der Eigenfrequenz als Hilfsmittel bei der 
Korrosionsforschung) A. SCHNEIDER & F. FOrster. Z. Metall- 
inde, Vol. 29, Sept. 1937, pp. 287-92. Experimental. The cor- 
sion of alloys of Al with 11% Mg in solutions containing 3% 
JaCl and 1% HCl was followed microscopically after various heat 
atments. In agreement with long-time tests, the short-time tests 
owed intergranular corrosion to be especially marked in par- 
lly-aged alloys. Parallel measurements showed that the damping 
pacity increased suddenly whenever intergranular corrosion oc- 
rred, while it remained constant for uniform surface corrosion. 
he corresponding changes of the characteristic frequency of a 
mple were used to analyze quantitatively the amounts of sur- 
ice and intergranular corrosion. GD (13) 


Physico-chemical Bases for the Decarburization and Scaling 
Phenomena in Iron and Steel (Physikalisch-chemische Grund- 
agen der Entkohlungs-und Verzunderungsvorgange bei Eisen 
ind Stahl) C. WAGNER. Arch. Ejisenbittenw., Vol. 11, Mar. 
938, pp. 449-454. Theoretical. The decarburization of CO-CO, 
gas mixtures depends on the sum of partial pressures (pco + Pcoz), 
the ratio of partial pressure of CO to CO, and the temperature. 
To ensure avoiding oxidation the pco2:/pco should be under 0.3. 
The retarding factor in decarburization is the rate of diffusion 
of C in Fe. In thin sheets, the rate of reaction between the 
gas/metal boundary surface determines the amount of decarburiza- 
tion. It was not possible to calculate the rate of scale formation 
on the basis that oxidation of metals occurs by the transfer of ions 
and electrons. The rate of diffusion of O underneath the oxide 
layer, and the structure and stability of the oxide layer, determine 
the rate of oxidation. SE (13) 


The Theory of Dissolution of Metals. [IV (Zur Theorie der 
Metallauflésung. IV) M. StrrRAUMANIS. Korrosion u. Metall- 
schutz, Vol. 14, Feb. 1938, pp. 67-77. The Potential of Metals 
which Dissolve Anodically (Ueber das Potential von Metallen, 
welche anodisch oder als Lokalstromanoden in Lésung gehen) 
W. J. Miter. I[bid., pp. 77-80. The Theory of Dissolution of 
Metals. V (Zur Theorie der Metallauflésung. V) M. Strau- 
MANIS. Ihid., pp. 81-83. These 3 articles constitute a contro- 
versial discussion on the relations between potential, overvoltage 
on cathodes in local elements and current, in the explanation of 
corrosion. Straumanis finally agrees that Miiller’s theory of 
passivity and local elements adequately explains the dissolving of 
metals. 59 references. Ha (13) 


A Correlated Abstract on Corrosion and Corrosion-resistant 
Metals and Alloys. V. V. KENDALL. Metals and Alloys, Vol. 
8, Nov. 1937, pp. 313-319; Dec. 1937, pp. 355-360; Vol. 9, Jan. 
1938, pp. 21-22, 26. Reviews data and trends revealed in vari- 
ous symposiums held throughout the world in 1936. These in- 
clude the symposiums of the World Power Conference, the 
A. S. T. M., the Am. Chem. Soc., the A. S. C. E., and the 
A. S. M. E. Ferrous and non-ferrous metals are covered and 
much information on corrosion and physical properties is presented 
in tabular form. 54 references. WLC (13) 
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KENDALL, SECTION EDITOR 


investigation of the Corrosion Behavior ot ¥¥.99% Al and 
Sheets Clad with 99.99% Al as Compared with Ordinary Light 
Metals Used in Construction of Chemical Equipment (Ver- 
gleichende Untersuchung iiber das Korrosionsverhalten von Al 
99.99 und Al 99.99 plattierten Blechen mit den normalen 
Leichtmetall-Werkstoffen des chemischen Apparatebaues) H. U 
Vv. VOGEL. Aluminium, Vol. 20, Feb. 1938, pp. 85-94. The 
resistance of Al of different purity and of several Al alloys to cor- 
rosion by 25 different solutions of HCl, HNO,, H.SO,, H;PO, and 
H:CrO, was investigated. The results are given in curves for each 
material and corroding agent as loss of material in g./m.* as a 
function of time in days. In general, an increase of resistance to 
corrosion resulted from the use of 99.99% Al or materials plated 
with it; this depends to a certain degree, however, on the nature 
of the attacking solution. Ha (13) 

Surface Corrosion and Its Prevention by Plating with 99.99% 
Al (Oberflachenkorrosion und ihre Vermeidung durch Plattieren 
mit Al 99.99) Eva RuppPEL. Aluminium, Vol. 20, Feb. 1938, 
pp. 94-106. Comprehensive investigation of the Al alloys used 
in airplane design. Although extremely resistant to corrosion, 
they often show an inexplicable spotty appearance which, how- 
ever, does not seem to be actual corrosion. The 99.99% Al used 
as cladding on other light metals was superior to Al-Mg-Si or 
99.5% Al for this purpose. Attack occurs only im the surface 
layers, whereby projecting parts are preferentially attacked. The 
cause of corrosion must apparently be traced to potential differ- 
ences between adjacent areas, caused by differences in exterior con- 
ditions, such as air currents, rolling skin on the material, different 
thickness, etc. These conditions are shown in numerous micro- 
graphs. Ha (13) 

The Phenomenon of Local Corrosion of Pure and Purest 
Aluminium in Aqueous Solutions (Beitrag zur Erscheinung der 
Srtlichen Korrosion an Rein-und Reinstaluminium in waAssrigen 
Lésungen) E. KiUHNRICH. Aluminium, Vol. 20, Feb. 1938, 
pp. 83-85. The Fe and Si content in commercial Al impair its 
chemical resistance, particularly against Cl-containing solutions 
Experiments with purest Al showed that the specimens were 
only slightly attacked. Untreated welded seams are attacked only 
slightly more than other places. Ha (13) 

Use of Aluminum of High Purity (Verwendung von Alu- 
minium hoher Reinheit) G. SAUER. Aluminium, Vol. 20, Feb. 
1938, pp. 107-109. Because the chemical resistance of Al gen- 
erally increases with its purity, material of high purity is advan- 
tageously used in many cases where 99.5% Al is not satisfactory. 
Because of its high price, 99.99% Al is used as a cladding on 
commercial Al for surface protection; a thickness of 0.15 mm. is 
usually employed. Ha (13) 

Examples for the Effect of Purity of Aluminum on Local 
Chemical Attack (Beispiele fiir den Einfluss des Reinheitsgrades 
des Aluminiums auf den Grtlichen chemischen Angriff) W. 
HELLING & H. NEUNZzIG. Aluminium, Vol. 20, Feb. 1938, pp 
80-83. Refined Al is considerably more resistant to a local attack 
by NaCl-containing agents than 99.5% Al, and attack on raw 
weld seams is only slightly stronger by H:SO, and HNO, than 
on their surrounding parent metal. Ha (13) 

Crack Formation in Boilers (Zur Frage der Rissbildung bei 
Kesseln) A. THUM & W. MIELENTZ. Wdrmewirt.. Vol. 19, Feb. 
1938, pp. 33-37. Survey. The small intergranular cracks often 
found in boilers are today believed to be due to alternating stresses 
in the presence of low alkali concentrations. Cures are: (1) 
designs change to avoid local stress concentration; (2) complete 
elimination of cavities and perfect water-tightness of joints; (3) 
chemical treatment of water (/.e. inhibitor). JZB (13) 

A Case of Corrosion Caused by Concentration Cells (Ueber 
einen Korrosionsfall, hervorgerufen durch Konzentrationsketten) 
H. GrusitscH. Korrosion u. Metallschutz, Vol. 14, Mar./Apr 
1938, pp. 113-115. Descriptive. A hot-water tank was supplied 
by 2 separate pipes which carried water of different compositions. 
Between the 2 pipes, very strong corrosion of the tank plates was 
observed, which close investigation showed was due to the forma- 
tion of local elements between the pipes by the different concen- 
tration of the 2 water supplies. After the 2 pipes had been com- 
bined and both water supplies were fed into the tank by this 
common pipe, no further corrosion took place. Ha (13) 
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The Corrosion Resistance of Some Aluminum Magnesium 
Alloys (Ueber die Korrosionsbestandigkeit einiger Aluminium- 
Magnesiumlegierungen) F. BOLLENRATH. Metallwirtschaft, Vol. 
17, Apr. 1, 1938, pp. 343-353. Research. Report of extensive 
corrosion tests carried out by the laboratories of the I. G. Far- 
benindustrie A.G. and the D.V.L. An Al-Mg alloy (Hy 9) con- 
taining 8% Mg, an Al-Mg alloy (E385) containing 8% Mg 
and 0.2% Cr and an Al-Mg alloy (E386) containing 7.5% Mg 
and 1% Zn were used in the experiments, which consisted of 
alternate immersion tests in salt water and salt spray tests. After 
water quenching from a homogenized state and subsequent low 
temp. annealing, the alloys were susceptible to intercrystalline and 
stress corrosion. The susceptibility to corrosion increases in the 
following order: E386, E385 and Hy 9, but in all cases is so 
severe that commercial use under corroding conditions is out of 
the question. The corrosion resistance is better after air cooling 
from the high temp. solution heat treatment temp. and low temp. 
annealing. The improvement is associated with the slightly 
heterogeneous structure produced during the air cool. Alloy Hy 9 
still does not possess much resistance to stress.corrosion. Alloy 
E386, however, possesses good corrosion resistance in this state. 
An attempt is made: to explain the réle that Cr and Zn play in 
decreasing the corrosion sensitivity on the basis of the influence 
of these elements on diffusion and nuclei formation. GA (13) 


The Resistance of Cast Iron and Steel to Chemical and 
Thermal Influences (Das Verhalten des vergiessbaren Eisens 
gegen chemische und thermische Einfliisse) F. Rott. Korrosion 
u. Metallschutz, Vol. 14, Mar./Apr. 1938, pp. 93-108. An 
unusually comprehensive review of cast Fe, cast steel and malle- 
able Fe. Statistics of their relative consumption in Germany, pro- 
duction methods, and particularly corrosion and effect on the latter 
of different agents and compositions (alloy cast Fe), growth and 
scaling, and wear and corrosion fatigue are discussed at length. 
The resistance of cast Fe against molten metals and salts is given 
as follows: 


ee ee 3, vb wie chelates oo awe Fails 
RSE: ter ee Usually fails 
Wee CED i cea dhadeeeta Stands up well 
BNO OS rey cs 8 Bea wee ol Stands up moderately 
TF rr ee ere Stands up well 
DN cba ute A ew dy Winkce gh 6a tae 8 If dense, resists well, but soon be- 
gins to leak 
oe a ee a Resists well 
Case-hardening salts....... Usually fails 
92 references. Ha (13) 
Effect of Oxygen on the Corrosion of Steels. FRANK G. 


FRESE. Ind. Eng. Chem., Ind. Ed., Vol. 30, Jan. 1938, pp. 83-85. 
Experimental study of the corrosion effects of Os on steels. 
Stainless steel tested under different O, pressures in distilled 
water, in neutral NaCl solutions, and in a NaCl-HCl mixture, and 
mild steel under different O: pressures in distilled water, show a 
maximum rate of corrosion below 1 atmosphere O: pressure. Cor- 
rosion rate decreases rapidly at higher O. pressures. This be- 
havior is explained on the assumption of the formation of a more 
protective film at high O, pressures. This is evidenced by hard 
and compact corrosion products. In NaCl solution the corrosion 
rate of stainless steel rose with increased concentration. This was 
probably due to the well-known film-destroying action of the Cl 
ion. The corrosion rate of mild steel in 3.5% NaCl solution 
was roughly proportional to the O: pressure. This is the expected 
behavior when no film is present. MEH (13) 


Anodic Action of Tin. I. Passivity of Tin Anode in Electro- 
lytic Tin Solution of Sulphuric Acid. Hiusasi Ito. Nippon 
Kinzoku Gakkai-Si, Vol. 1, Dec. 1937, pp. 299-305. In Japanese. 
Original research. Within this experimental range, passivity of 
Sn is of mechanical nature. Time required to become passive and 
initial current density are in a hyperbolic relation. In general, 
the greater the acid concentration, up to a certain point, the more 
difficult it is to produce passivity. The less the concentration of 
acid, the higher is the anodic potential, practically independent of 
Sn concentration. NS (13) 

Corrosion of Some Alloys by Solutions of Ammonium Salts 
in Liquid Ammonia. L. F. AupriETH (Univ. Ill.) & T. E. 
FRANKS (Gen. Alloys Co.) Metals and Alloys, Vol. 9, Feb. 1938, 
pp. 51-52. Report on weight loss corrosion tests of representative 
alloys in solutions of NHsCl, NHi«NOs, and NH«SCN in liquid 
NH;. Ammonium salts in liquid NHs are acid in nature. Ni- 
Cr alloys and Ni-Cr-Fe alloys were resistant to NH,Cl, and 
NH,NO,; solutions, but not to NH,SCN solutions. Cu, and Pb 
alloys, pure Ni, and steel were readily attacked by all 3 solutions. 

HLW (13) 

Recent Research Results on the Relation between Corrosion 
and Local Current (Neue Forschungsergebnisse iiber die Bezie- 
hung von Korrosion und Lokalstrom) W. J. MULLER. Kor- 
rosion u. Metallschutz, Vol. 14, Feb. 1938, pp. 49-53. Review. 
Views on causes of corrosion are surveyed and recent experiments 
Gescribed that tend to corroborate the author's theory of corrosion 
by local currents and formation of a passivating layer. 11 
references. Ha (13) 
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The Rate of Reaction of Amalgams with Acids. II, Sodium 
Amalgams. WilpuR G. DUNNING & MarTIN' KILPATRICK 
(Univ. Pennsylvania) J. Phys. Chem., Vol. 42, Feb. 1938, pp. 
215-228. Original research. For strong acids, and certain weak 
acids, the rate of solution is independent of the concentration of 
the alkali metal in the amalgam, if the water reaction is negligible. 
The rate is proportional to the acid concentration with strong 
acids above 1 X 10* moles/I., is proportional to the surface, and 
is dependent upon the stirring. For the weaker acids, the in- 
crease in rate above the water reaction is proportional to the acid 
concentration. For the water reaction and the reaction with pri- 
mary phosphate, the rate of solution is proportional to the square 
root of the alkali metal concentration, independent of the pH 
value, and proportional to the acid concentration and to the sur- 
face. In the presence of O, H:O: is formed and reacts with the 
Na amalgam. This reaction explains in part the lack of repro- 
ducibility in the rate of reaction of amalgam with water. 

EF (13) 
Pitting and Corrosion. J. L. CALLAHAN. R. Mech. Engr., 
Vol. 111, Nov. 1937, pp. 520-522. Corrosion-research results 
obtained with various boiler waters are described. The amounts 
of alkalinity required to reduce corrosion is indicated in the 

following table: 
Alkalinity, Grains per gal. 

Dissolved Salts, - A — 

Grains per gal. 


BRS iP 7. Rot. ee 
Corroding Not Corroding 
39 


ib TREE E RTE Se 58 61 
ib veer ree 7 84 
Pree oer et ey 104 108 
S10 wcctvscccvesersessess 106 116 
GE ain ci Sisins CYS sole nase 118 126 


With increasing amounts of dissolved solids, the required alka 
linity increases. The percentage of alkalinity required is less with 
high amounts of dissolved solids than with low. Ha (13) 


Studies on the Corrosion Problem of Condenser Tubes 
Reports III and IV. Tomoyirno TANABE, GorRO Kolso & 
Masuo YATA. Trans. Soc. Mech. Eng. Japan, Vol. 3, May 193° 
pp. 135-141. In Japanese. English abstract pp. $28-S2° 
Original research on various condenser tube materials (analvses 
given) installed in a condenser for over 10,000 service hrs. Th: 
experimenters summarize their tests as follows: Admiralty meta! 
was not good; a certain number of tubes were punctured by 
erosion. Al brass tubes (1.7-3.3% Al) were very good; Albr: 
(2% Al, .3% Si, 78.5% Cu, bal. Zn) was better. ‘“Alumi’’ brass 
(4.2% Al, 1.5% Ni, .05% Cr, 82% Cu, bal. Zn) was subject to 
dezincification and pitting. The resistance of 70/30 Cu-Ni io 
corrosion and erosion was also considerable. From a Japanese 
economical viewpoint, preference should be given to “‘Albrac.”’ 

EF (12) 


The Electrolytic Protection from Corrosion of Cast Iron o 
Various Compositions. M. DEKAY THOMPSON (Mass. In 
Tech.) Trans. Electrochem. Soc., Vol. 69, 1936, pp. 155-1: 
Original research. Determines the relation between rate of 
corrosion of 5 types of cast Fe and an applied protective cathox 
current of various densities. The rates of corrosion of the iro: 
and steels did not vary much. An applied cathodic current den- 
sity equal to that associated with unprotected corrosion gives on!) 
partial (34-70) protection. The degree of protection by applicd 
cathodic currents is directly proportional to the current density in 
the case of 0.1N NaCl or 0.1N NaSO,, but no proportionality 
exists in the case of 0.01N H:2SQ,. FPP (13) 


Prevention of Pipe Destruction by Stray Currents (Um die 
Bekimpfung der Rohrzerst6érungen durch Streustréme) G. 
BONINGER. Gas- u. Wasserfach, Vol. 80, July 31, 1937, pp. 540- 
542. A report of the “Commission Mixte Internationale’ men- 
tions that corrosion by leakage currents on metal pipes exactly 
follows Faraday’s law, except with currents of 10° to 10™ milli- 
amps. when the destruction is less: stray currents, however, are 
always much smaller than that. The investigation refers to Fe, 
Al and Pb pipes. The origin of stray currents is briefly discussed. 

Ha (13) 

Corrosion and Gas Detoxication (Korrosion und Gasent- 
giftung) D. Witt. Gas-u. Wasserfach, Vol. 81, Jan. 8, 1938, 
pp. 18-23. Investigation of the corrosive action of city gas, puri- 
fied by removal of CO and S, showed that in spite of the higher 
CO: content of the purified gas. savings in maintenance of pipe 
lines and gas appliances were obtained; however, Pb-lined waste 
gas pipes were strongly attacked by the liquid condensate. 25 
references. See also Metals and Alloys, Vol. 9, Mar. 1938, Pp. 
MA 188L/9. Ha (13) 


Aluminum Bronzes for Corrosion Service. H. J. MILLER. 
Metal Treatment, Vol. 3, Autumn 1937, pp. 131-137, 154. Cor- 
related abstracts on corrosion resistance of Al bronzes in atmos- 
phere, chemical solutions, and gases. 23 references. JCC (13) 

Scaling of Wire Rod and its Influence on Subsequent Treat- 
ment. WERNER ASBECK. Metal Treatment, Vol. 3, Winter 
1937, pp. 191-199. Abridged translation. See Metals and Alloys, 
Vol. 9, Mar. 1938, p. MA 152R/1. jcc (13) 
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38th Report of the Joint Research Committee of the Insti- 
tution and Leeds University. Communication No. 140. Cor- 
rosion from Products of Combustion of Gas—Part IV. Tube 
Experiments (Contd.) JamMEs W. Woop, E. Parrish & A. H. 
Eastwoop. Gas J., Vol. 216, Nov. 11, 1936, pp. 434-436; in- 
cludes discussion. Evidence as to behavior of typical metals 
toward products of combustion of city gas of low S content (4 g. 
and 0.1 g. S/100 ft.*) is shown. Tests were made on Pb, Sn, 
solder, Al, brass (70/30), hard and soft Cu, black Fe, galvanized 
Fe, and Ni. With all the metals examined, corrosion occurred to 
a small, but definite, extent, even when S was almost completely 
removed from the gas. This corrosion was mainly caused by the 
nitrous and nitric acids produced during combustion. For Part 
III, see also Metals and Alloys, Vol. 7, Sept. 1936, p. MA 
471L/8. MAB (13) 
Transformer Tank Corrosion. S. R. MELLONIE & W. E. 
NETTLETON. Electrical Rev., Vol. 121, Dec. 31, 1937, pp. 923- 
924. A number of cases of corrosion (some s€rious) were 
studied. Acids form in insulating oils in all cases but in varying 
amounts, even where conditions are the same; presence of acid 
does not necessarily cause corrosion; where transformer is prac- 
tically air-tight and a layer of air is sealed above the oil, serious 
corrosion may be expected; restricted breathing does not prevent 
acid formation, but does prevent corrosion; presence of small 
quantities of contaminated oil accelerates rate of acid formation in 
new oils; sludge is rarely found in oil with a high acid value; 
protective value of anti-corrosive paint and cork is doubtful; and 
fitting of breathers on all indoor transformers prevents corrosion. 
MS (13) 
Experiments on Pipe Coatings. CHARLES FITZGERALD & M. G. 
JOHNSON (Sinclair Refining Co.) Ind. Eng. Chem., Ind. Ed., Vol. 
30, Mar. 1938, pp. 294-296. Original research. Among the vari- 
ous coatings tested at Spindle Top Gully there has emerged one 
shield of some promise, namely, celluloid or cellulose nitrate 
plastic (‘‘Pyralin’’ is the black stock). The coating was applied 
on the original specimen in 2 spiral wraps of transparent stock, 
5 mils thick and bonded to the pipe with an adhesive. After 3 
yrs. in a highly corrosive soil and one that subjects a coating to 
extreme stresses, the results were so satisfactory that tests on an 
operating line were conducted. Describes the method of wrapping 
and cementing, repairing pipe lines with Pyralin, and some trials 
with pure rubber. MEH (13) 
[he Corrosion of Tin in Nearly Neutral Solutions. T. P. 
Hoar. Trans. Faraday Soc., Vol. 33, 1937, pp. 1152-1167; Tech. 
Pub., Intern. Tin Research Development Council, Series A, No. 63, 
16 pp. Original research. Influences of the surface condition 
of the Sn and concentration of chloride ion on black spot forma- 
tion are investigated, and a detailed electrochemical mechanism 
proposed for the process. Evidence was obtained that the rate 
of oxidation of freshly abraded Sn is very rapid for the first few 
nutes, but becomes relatively slow after about 6 hrs. 
BWG (13) 
Corrosion Probability. R. B. MEARS & R. H. Brown (Alu- 
num Co. of America) Ind. Eng. Chem., Vol. 29, Oct. 1937, pp. 
(087-1091. Statistical analysis of corrosion probability and in- 
tensity of attack. The effects of several variables on corrosion 
probability and intensity of attack on Al specimens are discussed. 
The probability of attack is increased by increasing the area of 
metal, the temperature, and the NaCl concentration; and depth 
of attack is decreased by temperature rise, and increased by an 
increase im NaCl concentration. At a criticial potential, attack 
of Al cathodes immersed in NaCl and in Al chloride solutions 
can be prevented, but at values other than the critical, attack 
occurs. MEH (13) 
_ Exploiting the Properties of Graphite. Indian & Eastern 
Engr., Vol. 80, Mar. 1937, p. 312. Descriptive. The use of col- 
loidal graphite to provide lubrication and also to prevent cor- 
rosion and scale in boilers, steam and water pipe lines, turbine 
blades, castings, and a wide range of general machinery, and its 


method of application, are described. The development has 
passed the experimental stage. APS (13) 
Copper Oxide Films. H. A. Mirgy. J. Am. Chem. Soc., 


Vol. 59, Dec. 1937, pp. 2626-2629. Research. The thickness of 
oxide films produced on heated Cu has been estimated by measur- 
ing the number of millicoulombs needed for their cathodic reduc- 
tion. The color films on tinted Cu may contain cupric as well as 
Cuprous oxide, apparently an intimate mixture, but under strongly 
oxidizing conditions, a separate sooty film (presumably CuO) 
obscures the later colors. MEH (13) 


Study of Strength and Wear Resistance of Automobile Cylin- 
der Blocks. V. RYAKHIN. Liteinoe Delo, Vol. 8, No. 9, 1937, 
Pp. 15-23. Im Russian. An extended investigation, both in the 
laboratory and under commercial conditions, showed the inde- 
pendence of wear resistance from hardness and its direct con- 
nection with graphite size and distribution. Ample strength and 
good wear resistance are obtained in cylinder blocks by using Fe 


containing 3.5-3.7% C, 1.3-1.5 Si, 0.6-0.8 Mn, 0.27-0.32 P, 0.10 
max. S. (13) 
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Corrosion of Iron and Steel (Particularly Hoisting Ropes) 
in Mining Operations (Korrosion an Eisen und Stahl im Berg- 
bau, insbesondere der Férderseile) E. H. ScHutz. Berg-w. 
Hiittenmann. Jahrb. Montan. Hochschule Leoben, Vol. 85, Nov. 
30, 1937, pp. 146-152. Review. The conditions of temperature, 
humidity and composition of water and air that affect the cor- 
rosion of steel ropes in mines are discussed. Although chemical 
composition and manufacturing process have no effect on rusting, 
Cu steel (about 0.2% Cu) delays rusting in air, but not in water. 
Steel castings in shafts seem to be attacked more than cast Fe. 
Galvanizing is one of the best means of rust prevention. Ha (13) 

Corrosion by Combustion Gases of De-poisoned and Untreated 
City Gas (Ueber die Korrosion durch die Verbrennungsgase 
von nicht entgiftetem und entgiftetem Stadtgas) F. SCHUSTER. 
Gas-u. Wasserfach, Vol. 80, Sept. 25, 1937, pp. 710-711. Experi- 
ments show that the corrosive effects on Fe of untreated waste city 
gas, and city gas made from it by removal of the toxic constitu- 
ents, are approximately proportional to the amounts of organic S 
gases present. Corrosion by de-poisoned gas is, therefore, consid- 
erably less. 9 references. Ha (13) 

Electrochemical Protection of Iron from Corrosion in Alkalies. 
W. W. STENpeER, B. P. ARTAMONOW & V. K. J. BOGOJAWLEN- 
SKY. Trans. Electrochem. Soc., Vol. 72, 1937, pp. 389-411. A 
study of the rate of corrosion of Fe and steel in concentrated 
alkali solutions, fused alkalies, and alkalies in the process of 
fusion. The effect of cathode polarization under various condi- 
tions of temperature and concentration was studied. GBH (13) 

Replacement of Lead by Pure Iron or Cast Iron in Sulphuric 
Acid Plants. E. UsHMANov & A. Popova. Zhur. Khim. Prom., 
Vol. 14, No. 20, Oct. 1937, pp. 1387-1389. In Russian. Original 
research. Corrosion of samples of Pb, gray Fe, ingot Fe and 
boiler plate at different points in chamber plant towers was 
studied. Diminution of NO, content of the nitrous gases reduced 
corrosion of the ferrous materials, but hastened deterioration of 
the Pb. Ingot Fe was preferable to gray Fe. NA (13) 


Determination of Magnetic Iron Oxide as a Measure of Cor- 
rosion of Boiler Superheater Elements. R. C. ULtmMer (The 
Detroit Edison Co.) Ind. Eng. Chem., Anal. Ed., Vol. 10, Jan. 
15, 1938, p. 24. Im order to determine the corrosion rate of 
steel by steam at elevated temperatures, the amount of magnetic 
Fe oxide is determined by loss in weight when immersed in an 
inhibited acid solution. The method is claimed to be simple, 
rapid and accurate. MEH (13) 
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* " cenameaadernomacig engineer is responsible for 
the performance of every Bethlehem bolt and 
nut, and his supervision starts at the open-hearth 
furnace where not only analysis but also other 
characteristics of the steel are determined. 

The metallurgical engineer’s office is within a 
few minutes’ walk of the open hearth. He keeps in 
touch with the steel that is to go into bolts during 
the “cooking” and also during the manufacturing 
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Testing the slag with a viscometer is an impor- 
tant part of Bethlehem’s control of steel making. 


We start at the open hearth to groom 
Bethiehem bolts for their tasks 


practices subsequent to the open hearth... in the 
soaking pits ...in rolling ...in heat treating ... all 
of which contribute to the qualifications of the fin- 
ished steel for the job. The metallurgical engineer 
can check on all of these operations and see that 
they are handled in the best way for the purpose. He 
knows exactly what kind of steel he is getting. 

And when you buy Bethlehem fastenings you can 
be sure they’ll measure up to requirements. 











*(Our thanks to Bethlehem 

Steel for an excellent pre- 

sentation of the case for 
Metals and Alloys.) 
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HE shadow of a metallurgical engineer falls 
across every operation in the making and us- 
ing of metals. Figuratively speaking, the 
metallurgical engineer is at the elbow of every 
workman, at the control panel of every ma- 
chine, and is accountable for the proper per- 
formance of everything made of metal. He is 
4% the major factor in every buying decision. 








As the message in this Bethlehem advertisement so well points 
out, a metallurgical engineer is in charge of, and responsible for, 
the proper performance of the finished steel parts, and for every 
step in the manufacturing processes whereby steel is made. Super- 
vision by these metallurgical engineers is not confined to the metal 
itself, but extends to the process, the machinery, and the materials 
used; to the end results desired; and to all factors that may affect 
the qualifications of the finished product. 





This is true in the case of every steel company, of every metal 
and alloy manufacturer and consumer in both the ferrous and non- 
ferrous fields wherever metal is made or worked. 


METALS and ALLOYS is the logical medium to reach these men 
because they are its readers. This one magazine is edited with their 
needs and their interests in mind. The shadow of the metallurgical 
engineer falls across every page of METALS and ALLOYS, and 
makes METALS and ALLOYS the most profitable way to sell your 
products. Write for the facts on which to base your advertising de- 
cisions. There will be no obligation. 


METALS and ALLOYS 


Reinhold Publishing Corporation 


a) 330 West 42nd Street 1133 Leader Bldg. 310 So. Michigan Ave. 580 Market Street 
ee New York City Cleveland, Ohio Chicago, Ill. San Francisco, Calif. | 


Metals and Alloys e Pencil Points e Industrial and Engineering Chemistry 
e Chemical Engineering Catalog « 





























JULY, 1938 MA 453 














14- APPLICATION 





Achema VIII. Rospert ENGstrOM. Tek. Tid., Vol. 68, Apr. 
9, 1938 (Section Kemi), pp. 25-30. A large number of spin- 
nerettes, for rayon and for artificial wool, are now made from 
Ta, as this metal has greater acid resistance than the precious 


metals. By heating Ta to 400-600° C., it becomes covered with a 
pentoxide which has an acid resistance about 800 times greater 
than that of the metal itself. Spinnerettes of Au-Pt alloy (2:1) 


after working have been hardened to 450 Brinell. Cu tubes are 
now made electrolytically with outer diam. over 7 ft. and about 
21 ft. long, weighing more than 4 tons apiece. These are free 
from porosity and internal stresses. Tensile strength is about 
40,000 Ibs./in.*, elongation 65%, and hardness 80 Brinell. Stain- 
less steel with Mn and Mo, without Ni, are becoming widely used 
in Germany; also clad steel, with 5-10% stainless cladding. One 
important advantage of the latter is the greater thermal conduc- 
tivity; this is of value in chemical equipment. Heat is used in the 
cladding process, and this gives a very strong bond, which is not 
destroyed in rolling and other forming operations. In welding, 
a separate weld for both metals is required. BHS (14) 

Metals Used in the Aircraft Industry. J. RICHARD GOLDSTEIN 
(Douglas Aircraft) Metal Progress, Vol. 33, Apr. 1938, pp. 357- 
361. Review. In large passenger transports, ¥g of the material 
used is alloys of Fe, % alloys of Al. About 25 steels, chiefly 
the weldable SAE X-4130 (Cr-Mo) steel and 18:8 stainless, are 


used. Strong Al alloy sheet (Alclad) and extruded shapes form 
the bulk, with some castings and forgings also used. In some 
cases the structural weight of a plane may be 1714% steel, so 


that the oft-heard statement that the “amount of metal other than 
Al used in a plane is negligible’ is not true. Small amounts of 
brasses and bronzes, and some cast Mg alloys are used. The rela- 
tively poor corrosion resistance and the possibly over-emphasized 
fire-hazard of the latter have limited their application. The results 
of service tests now in progress will decide to what extent their 


weight-saving feature may be utilized in the future. WLC (14) 
ida. Non-Ferrous 
Git. 2 RALG, SEC TIGR 2p. ee a 


Structural Resu'ts and Experiences in Working with Light 
Metals at Strémmens Work Shops (Konstruktive erfaringer 
samt erfaringer ved bearbeidning av lettmetal ved A/S Strémmens 


Vaerksted) INGV. Muetier. Tek. Tid., Vol. 68, Mar. 19, 
1938, pp. 29-37. Strémmens Works, Oslo, Norway, has been 


building buses and street cars of light metals since 1929. Oslo 
Street Car System has 80 such vehicles in operation at the pres- 
ent time, and has ordered 48 more. The results have been 
entirely satisfactory. The Norwegian Government Railways have 
used motor coaches constructed of Al since 1927, and in 1932 
they built 4 such coaches with load carrying side walls of dur- 
alumin. These have given such good service that many more 
are now being constructed. In dealing with light metals, it is 
necessary to develop construction methods entirely different from 
those used for steel. The article discusses applications and physi- 
cal properties, corrosion resistance, welding properties, and form- 
ing and machining of the most important Al alloys, 2S, 3S, 4S, 
57S, 17ST, 51SQ, 51SQA, 51ST. Article is well illustrated. 


BHS (14a) 
Zinc Alloys as Substitute Materials (Zinklegierungen als 
Austauschwerkstcffe) ARTHUR BURKHARDT. Z. Metallkunde, 


Vol. 28, Oct. 1936, pp. 299-308. Original research. Reports on 
the constitution of Zn-Al, Zn-Cu and Zn-Al-Cu alloys, all rich 
in Zn, as established by X-ray and microscopic investigations. 
The physical properties of a great variety of these alloys were de- 
termined, showing the superiority of 3 commercially important 
alloys. A newcomer contains 0.4-0.7% Cu besides 4% Al. This 
alloy is 10-25% stronger than the Cu-free Zn-Al alloys, less brittle 
at room temp. and shows dimensional changes of less than 0.01% 
after heat treatment. (Maximum: 0.05%.) For extrusion pur- 
poses, it can replace brass of 58% Cu, 40% Zn, 2% Pb. The 
Zn-base alloy is less corrosion resistant, but polishes as well as 


brass. After proper heat treatment, the deleterious aging in Zn 
alloys containing Cu does not take place. Detailed instructions 
on working are furnished. EF (14a) 
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Non-terrous Metals in Shipbuilding. I. Hull Construction and 
Fittings. J. W. DoNALDSoN. Metal Ind., London, Vol. 52, 
Feb. 4, 1938, pp. 145-147; Feb. 11, 1938, pp. 177-180. Review 
The ratio of non-ferrous to ferrous metals used in ship building 
and marine engineering is small but steadily increasing. Non- 
ferrous materials have not been used for hull or superstructure to 
any extent, except for small craft built of light alloys. They 
offer little as yet in cargo service, but in passenger service they are 
being accepted. To date the largest vessel constructed that uses 
an Al-Mg alloy for hull and superstructure, is the 65.6 ft. motor 
cruiser built for the Royal Canadian Mounted. For castings, the 
9-14% Si alloy is used. The use of painted anodized surface is 
recommended on Al alloys for protection from sea spray. The 
Al-Mg alloy is used for plates, rivets and superstructure; AI-Si 
castings for sidelights, window frames, binnacles, control gear and 
similar equipment; duralumin for ventilating trunks, fans, gates 
and cage lifts; and pure Al for voice pipes and other forms of 
tube, and for electrical equipment. Apart from electrical pur 
poses, pure Cu is used to a very limited extent in boilers for heat 
ing water, for pipes and for sheathing the under bodies of wood 
planked yachts. Gunmetal is used for fittings, valve parts, and 
castings for water service. Naval brass (61 Cu, 1 Sn, 0.75 im 
purities) castings are sometimes used in preference to gunmetal! 
but the larger proportion is used in the form of bars, plates, sheet: 
section and tubes, and as bolts, studs and nuts. Special bronz 
such as Al-bronze, are used for underwater fittings, phosph« 
bronze for good class castings, bearings and other parts whe: 
hardness is required. Ni bronze is used in Japan to replace gu: 
metal and naval brass. Rolled and forged high tensile brass « 
Mn-bronze is used for underwater fittings and for parts and fittin; 
for which steel, because of its magnetic pvoperties, is not sui 
able. The use of Ni and its alloys, although particularly suited 
for this purpose, is small, owing to their high cost. Pb is used 
principally in sheet and pipe for lining deck floors and pars 
where moisture, sweat or water is likely to accumulate. The pipe 
is used extensively for plumbing. Zn is used in the pure form f 
protective purposes. A few other non-ferrous metals, such «s 
white bearing metals and certain types of solders, are used :n 
small quantities. RWB (142) 


14b. Ferrous 


M. GENSAMFR, SECTION EDITOR 
Service-test Results of Titanium-treated and Silicon-treated 
Steel Rails. G. WILLARD Quick. J. Research Natl. Bur. Stand- 
ards, Vol. 19, Nov. 1937, pp. 531-534. Review plus original re- 
search. National Bureau of Standards Technologic Paper T241, 
published in 1923, gives the results of a cooperative investigation 
of the effects of Ti treatment on the properties of open-hearth rail 
steel, as compared with those of Si-treated rail steel. Rails from 
the Ti-treated heats and from comparison Si-treated heats were 
laid on the tracks of the Illinois Central R. R. Co. in 1921 (now 
Illinois Central system). The service results are reported for 
these rails and show that, for rails in heavy traffic territory, a 
slightly larger percentage of Ti-treated rails remained in service 
after 15 years than of the comparison or Si-treated rails. 
WAT (14b) 
Nickel Steel Castings in Railroad Rolling Stock. T. N. 
ARMSTRONG (International Nickel Co.) Metal Progress, Vol. 33, 
Feb. 1938, pp. 163-166. Descriptive of application of low-C 
2% Ni, low and medium-C 1.5% Ni with about 0.10% V and 
medium-C with 1.5% of both Mn and Ni. Normalized and 
drawn, the low-C steel shows about 80,000 Ib./in.2 and the 
medium-C about 100,000 Ib./in.’ tensile strength. Elongation is 
25-30% and Izod impact value 50-60 ft./Ib. WLC (14b) 
Electro-deposited Iron Moulds for Use with Rubber and Plastic 
Materials. Machinery, London, Vol. 51, Dec. 30, 1937, p. 398. 
Electro-deposited Fe shell is backed up with molten metal or 
welded to a solid plate. Details as fine as 7000 lines/in. can be 
reproduced. JZB (14b) 
Steel Sheet Piles and Steel Bearing Piles. AGAtTz. Structural 
Engr., Vol. 15, Nov. 1, 1937, pp. 443-465. Authoritative, exten- 
sive review. Fully discusses use of steel in this relatively new 
field. 23 illustrations. EF (14b) 
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15-GENERAL 


Using High-strength Low-alloy Steel. H. L. MILLER & T. R. 
LICHTENWALTER (Republic Steel Corp.) Steel, Vol. 101, Oct. 18, 
1937, pp. 62-63. Practical. Describes procedure for fabricating 
and welding Republic Double Strength steel, which contains 0.50- 
1.50% Cu, 0.50-1% Ni, and a minimum of 0.1% Mo. With a 
few exceptions, procedure is similar to that for plain-C steel. 
lo bend 14-gage to Yg-in. material 90°, die radius must equal gage 
of metal. For %-in. ani thicker material, radius must be twice 
the gage of the section. Everything lighter than 3/16-in. should 
be normalized. In hot forming, steel must be heated between 
i600° and 1800° F., in a reducing or neutral atmosphere, and 

pressed at 1300°-1400° F. In welding, everything heavier than 
in. should be scarfed, undercutting should be prevented, and 
puddling should be avoided. Electric welding is generally em- 
loved. When spot welding, same amount of heat as with ordi- 

iry steel should be used, but heat should be held a little longer. 
With a series spot welder, both plates should be either pickled or 
npickled. Grade containing 0.20-0.30% C should be stress-re- 
ved at 1200°-1250° F., when 4-in. or heavier plates are used. 

ults of tests on arc-welded specimens are tabulated. MS (15) 

How Producers, Consumers Are Solving Problem of Alloy 
Steel Scrap. Steel, Vol. 101, Oct. 11, 1937, pp. 55-56. In- 

ised production of alloy steels has necessitated changes in 

ndling of scrap. Due to demands of consumers, scrap is being 
sified by composition, and commands a premium when it can 
sold with a reasonable guarantee of its alloy content. Many 

»e metal-working plants now ship their scrap direct to consum- 

and prepare it so as to attract the highest prices. Scrap deal- 
must now have knowledge of metallurgy; thus, there are spe- 
lists among them. Scrap from old automobiles presents prob- 

1s in classification by composition. Ni-steel scrap requires care- 

ful sorting. Cu-bearing scrap must be segregated. Sn-contami- 
nated, terne-plate, and porcelain-enameled scrap go to dump piles. 
MS (15) 

Argon (Argon) W. Kroii. Metallwirtschaft, Vol. 17, Apr. 
1938, pp. 463-465. General discussion. The properties of A 
related to the metallurgical industry, such as non-reactivity, 
heat conductivity, insolubility in most metals, etc., are re- 
wed. Decrease in the price of A would give the metallurgical 

lustry a valuable protective gas. For the production, remelting 

{ annealing of certain metals, especially the alkali earth and 

rth metals, as well as some of the elements in groups 4 and 5, 
the use of an inert gas such as A is indispensable. The process 
for refining A is discussed. As an example of the application of 
A, its use in the remelting of highly active Ca is thoroughly 
described. GA (15) 

Indian Copper Corporation, Ltd. R. B. WoaKeEs. Trans. 
Mining Geol. & Met. Inst., India, Vol. 33, Dec. 1937, pp. 154-160. 
Descriptive. The ore dressing plant, Cu smelters and rolling mills 
of the Indian Copper Corp., at Maubhander, near Ghatsila, in the 
Singhbhum district, India, are briefly described. The latest (1937) 
monthly representative metallurgical data of the results obtained 
from the concentrating mill and the smelters are also included. 
Flowsheet and plan of the treatment plant are shown. APS (15) 

Crushing of Turnings Simplifies a Difficult Scrap Handling 
Problem. Steel, Vol. 101, Nov. 15, 1937, pp. 53-54, 81. Describes 
system of an automotive plant for handling turnings from machine- 
tools. Turnings of high-C steel and of Ni steel are kept separate. 
Among advantages of crushed turnings are easier handling, reduc- 
tion of bulk, lower handling costs, and better prices. MS (15) 

Indication of a Genetic Relation Between Indium and Tin. 
E. D. EASTMAN (Univ. of Calif.) Phys. Rev., Vol. 52, Dec. 15, 
1937, pp. 1226-1227. Discussion. Existing data reveal a wide- 
spread association of In with Sn in ores of the latter element. 
This is taken as an indication of a ae relation, ascribed to a 
“forbidden” transition of Sn™ to In” WAT (15) 

Electrochemistry of Polonium. M. Halissinsky. Trans. Elec- 
trochem. Soc., Vol. 70, 1936, pp. 343-371. Correlated abstract. 
Po easily forms complexes and is readily deposited on a large 
variety of metals by displacement. Electrochemistry of Po is com- 
plicated by the a radiation from the metal. In alkaline baths de- 
position occurs at both electrodes. Methods of recovering Po 
from Ra-Pb residues, and old Ra ampoules, are reviewed. 93 
references. FPP (15) 
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15a. Economic 


22nd Annual Review of the Silver Market (1937). Published 
by Handy & Harman, Jan. 1938, 23 pp. In 1937 the U. S. pro- 
duced 68.4 million ounces of fine Ag. The U. S Government 
acquired this and 247.4 additional millions, the total thus being 
more than the 1937 world production of 276 million. The U. S. 
Treasury holds nearly 2,177 ounces and the Ag Purchase Act 
authorizes the purchase of 1,113 million on the basis of the present 
stock of Au. Arts and industries in the U. S. and Canada took 
31.5 million, in England 15 million, an increase respectively of 5 
and 3 million over 1936. The increases over last year in the 
U. S. were sterling silverware 25%, Ag plated ware 20%, motion 
pictures 10%, special Ag products and alloys ‘developed by re- 
search during past years” including brazing alloys, Ag powder, 
sintered products and Ag-clad metals, 35%. All Ag for indus- 
trial use in the U. S. has to be imported. The price averaged just 
under 45c./oz. Mexico produced 88 million ounces, Canada 24.3, 
S. America 32.3. All other countries beside the U. S., 63. Con- 
sumption by India fell from 100 million in 1936 to 58 million 
in 1937. German consumption remained the same. HWG (15a) 

The Gold of the Danube (Das Gold der Donau) D. PANTO 
Berg-u. Hiittenmann. Jabrb. Montan. Hochschule Leoben, Vol. 85, 
Nov. 30, 1937, pp. 361-364. Experiments in recent years showed 
that all schotter (rubble stones) of the Danube valley contain Au 
The alluvial Au amounts to an average of 0.012 g./m.’, but the 
interior of the rubble stones contain 0.3-0.5 g. Au/ton. The 
pyrite in the schotter contains 6.8 g./ton Au, 210.0 g./ton Ag, 
2.2 g./ton Pt, and 14.46% S. Production methods and economics 
are briefly discussed. Ha (15a) 


Importance of Aluminum for the German National Economy 
(Die Bedeutung des Aluminiums fiir die deutsche Volkswirt- 
schaft) A. DEDERER. Aluminium, Vol. 20, Feb. 1938, pp. 137- 
143. Increase of production and use of Al in the world, statis- 
tics and comparisons of production and consumption in Germany, 
sources of raw material, and fields of application in industry and 
decorative arts are discussed at length. Ha (15a) 

Tin in 1937. Tin, Feb. 1938, pp. 16-17. Statistical. World 
production of Sn in 1937 reached a record of 206,900 long tons. 
Consumption was 22.8% higher than in 1936, varying from a 
160% increase in shipments to Russia to a decrease in consump- 
tion of 5.8% in France. U.S.A. apparent consumption was 
36,663 long tons, an increase of 18.7% over 1936. BWG (15a) 

Metallurgy of Zinc. ARTHUR ZENTNER. Mining and Met., 
Vol. 19, Jan. 1938, pp. 23-24. Brief general review of the de- 
velopments in all the important branches of Zn metallurgy. Sev- 
eral additions were made to production capacity. Some of the 
topics touched on are vertical and horizontal retort smelting, 
electrothermic smelting, electrolytic Zn and electro-galvanizing. 

VSP (15a) 

Magnesium, a German Product from German Raw Materials 
(Magnesium, ein deutscher Werkstoff aus deutschen Rohstoffen) 
R. HEssLeR. Wdrme, Vol. 60, Dec. 25, 1937, pp. 850-857. Ex- 
tensive review presenting data on physical properties = utiliza- 
tion of Mg and Mg alloys (analyses given). > (15a) 


1Sb. Historical 


History of Copper Alloys (Histoire des Alliages de Cuivre) 
J. R. MARECHAL. Cuivre et Laiton, Vol. 11, Jan. 30, 1938, pp. 
35-38. The oldest Cu objects date back to 4000 B.C., when Cu 
was mined in the neighborhood of Mt. Sinai, in Spain and on the 
isle of Cypros; from the latter it derived its name, ‘‘oes cyprium.”’ 
Examples of Cu statues and monuments are reproduced, and a brief 
history up to present times is given. 11 references. Ha (15b) 

Bronze Castings in Ancient Egypt (La Fonte des Bronzes dans 
l’Ancienne Egypte) P. CorEMANS. Cuivre et Laiton, Vol. 11, 
Jan. 30, 1938, pp. 39-40. Brief historical sketch. The name 
bronze was derived from “oes brundusium” (Italy) where in 
ancient times bronze mirrors were made. Ha (15b) 
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CLAUD S. GORDON CO. 


Industrial Instrument Repair and Service. 


X-RAY TESTING and INSPECTION 
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G. B. HOGABOOM JR. 


Testing, Consulting, and Experimental Work 
in Electroplating and Finishing of Metals 
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LABORATORIES 
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REE SERVICE DEPARTMENT 


Replies to box numbers should be addressed care of 
METALS AND ALLoys, 330 West 42nd Street, New York. 


POSITION WANTED—Chemist, B.S. 1934. Year grad- 
uate work. Three years industria] research and analysis 
on stainless steels, ores, scales, slags, oils, waters, coals, 
welding coatings. Any location. Available at once. Good 
references. Age 26. Single. Box MA-87. 


POSITION WANTED—Graduate metallurgical engineer, 
age 35, experienced in production welding and welding 
development of steel, stainless steels, and other alloys; 
coating of welding electrodes; capable of supervising pro- 
duction of welded pressure vessels and process equipment; 
completely familiar with x-ray and gamma-ray radiography 
of welds and castings. At present employed, desires po- 
sition in supervision of pressure vessel and process equip- 
ment production; in sales engineering or promotion where 
metallurgical training and experience in fabrication, weld- 
ing, etc. of steel and stainless alloys will be valuable; or 
other opening where indicated qualifications would be ap- 
plicable. Opportunity is prime consideration. Box MA-88. 


POSITION WANTED: X-Ray operator thoroughly ex- 
perienced desires suitable connection. Box MA-91. 


POSITION WANTED: Metallurgist with two years’ ex- 
perience in powder metallurgy. Age 25. Box MA-92. 


POSITION WANTED: Rolling mill superintendent, 
American, 34, excellent practical experience in brass, 
bronze and copper. Good technical education. 16 years’ 
experience. Free November Ist. Box MA-93. 
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HELP WANTED: Sales Engineer—Non-ferrous meta! 

graduate physical metallurgist, experienced with non-fer- 
rous alloys and die casting, preferably over 35. Pleasin 

personality and appearance, and aggressive. Some busine:; 
experience desirable. Please give full particulars as to pe 

sonal background, engineering training and experienc:. 
previous connections, qualifications for sales work an. 
other pertinent particulars. Box MA-89. 


POSITION WANTED: Ph.D. in physical metallurgy. Ex- 
perience in theoretical and applied research, plant operation 
and consulting work in ferrous metallurgy. Will consider 
either teaching or industrial position. Box MA-90. 


MR. METAL EXECUTIVE: Why not improve your 
electroplating department? How? By utilizing the knowl- 
edge and skill of a competent and versatile plating engi- 
neer whose broad experience in production, development, 


research and sales guarantees real results. Write to Box 
MA-94. 





WANTED 


Used 35 KVA Induction Furnace. 


Give details. Box No. MA-1 
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Today’s demand for extreme efficiency 
in production as a partial off-set to 
“‘stop-and-go”’ operations has brought 
a definitely increased trend to GAS 
for all industrial heating. 

Always a dependable and eco- 
nomical source of heat, GAS today 
enjoys new advantages of controll- 
ability and flexibility that make it the 
preferred fuel for use under any 
conditions. 

Modern improvements in GAS 
equipment provide quick heating, 
uniform heat distribution and an 
accuracy of control that go far be- 
yond anything industry has ever be- 
fore known. With an up-to-date GAS 
installation, any desired temperature 
or furnace atmosphere can be ob- 
tained readily and kept indefinitely. 

Investigate how GAS can bring you 
profits from even ‘‘stop-and-go’’ 








production. 





There’s nothing like GAS for 


HARDENING CARBURIZING 

NORMALIZING ANNEALING 

FORGING TEMPERING 

GALVANIZING BLUEING 

CORE BAKING MALLEABLIZING 
NITRIDING 


and many other Industrial Processes 





GAS fired hardening furnace 
handles 10,000 stampings an hour 


AMERICAN GAS ASSOCIATION 


LawpeerniAs. GAS. S&42.CTIOR 
420 LEXINGTON AVENUE, NEW YORK 
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Book Reviews 


CONSTRUCTION AND OPERATION 
OF CUPOLAS. 11, OPERATION (Der 
Bau und der Betrieb der Kupoléfen. Il, Der Betrieb von 


Ku poléfen) ee 
mi 


Wilhelm Knapp, Halle (Saale), Germany, 1937. Paper, 644 x 9% 
in., 235 pages. Price 8.63 RM. 


The operation of the cupola is considered by the author to in- 
clude selection of raw materials, both metals and coke, under- 
standing of the chemical and physical phenomena occurring in the 
cupola, control of composition, alloy additions, selection of com- 
position for different uses, inspection of raw materials, quanti- 
tative measurement and control of air, of the process of com- 
bustion, and of the temperature and fluidity of the molten iron as 
well as the examination of structure and determination of mechani- 
cal properties. ‘Cast iron from raw materials to the solid cast- 
ing,’ more accurately represents the scope of the book than the 
title used. 

Different types of German and other pig iron, including special 
brands of low carbon pig, alloy pig carrying Ni and Cr, Ti and 
V, or Ti only, pig for malleable, various types of scrap cast iron 
and steel, briquetted borings, Si pig and Si briquets and ferro Si— 
ferro Mn and ferro P, and the forms in which Ni, Cr, Mo, Ti 
and V may be added are discussed in some detail. Consideration 
of combustibility and reactivity of metallurgical coke, and a dis- 
cussion of fluxes and the use of soda ash are included. 

The combustion process is dealt with from the physical chem- 
istry and the heat-balance points of view; the use of water or 
steam, addition of secondary air, oxygen enrichment of the blast, 
and preheating of the blast all get brief attention. 

The effect of the normal and the alloying elements in cast iron 
is qualitatively discussed, the proper C and Si contents for dif- 
ferent types of castings in different sections, and the calculation of 
charges are next taken up. Superheating is said to be effective 
on all cast iron, the undissolved graphite theory is characterized 
as false, and the effect of Si and other late additions for high 
test iron is discussed. Irons for ingot molds and other high 
temperature uses, for magnetic and chemical uses, chilled iron and 
cupola malleable get brief mention. Instruments for blast con- 
trol and temperature measurement, fluidity spirals, arbitration bars 
and mechanical testing are dealt with in the last section. The 
material is not new, nor is the discussion of any one of the many 
topics covered, very exhaustive. However, much information is 
given and conveniently assembled. It would be an acceptable text 
book for German-speaking students—H. W. GILLetr. 


MARKET CONTROL IN THE 
ALUMINUM INDUSTRY 
Donald H. Wallace 


Harvard University Press, Cambridge, 1937. Cloth, 6% x 9 in., 
599 pages. Price $5.00. 


The author, a professor of economics at Harvard, attempts to 
analyze the conditions that have led to absence of competition in 
the production of Al in the United States, to speculate on what 
might have been, had there been competition, and to deduce what 
manner of competition, if any, might be advisable in the future. 
He hopes to establish some general principles about monopoly 
from an exhaustive examination of a particular case. 

The history of Al and of the Aluminum Co. of America, and 
to a lesser degree that of foreign producers, is given in consider- 
able detail. The influence of research and technology is traced 
and their marked effect on the industry is evident throughout. 
One of the author's interesting speculations is whether the re- 
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search of a group of producers, acting either separately or by 
joint action, would be greater in amount and more productive than 
that of a single producer. He doesn’t come to a conclusion. 
Indeed one of the most common phrases in the book, after dis- 
cussing pros and cons, is that “no definite conclusions can be 
drawn.” The book is evidence, if evidence were needed, that 
economics is not an exact science. When he does figure out a 
fairly definite answer, it is usually accompanied by a footnote to 
the effect that the personality of an executive, or of some govern- 
ment inquisitor, might ball things up. 

The various suits and government investigations that have beset 
the Aluminum company are discussed in some detail, and such 
phraseology as “inquisitorial orgy’’ of the Senate, “virulent Demo- 
cratic attack’ indicates that the author can hardly class as a full 
fledged New Dealer, but is inclined to be fair. He holds no brief 
for the Aluminum company, and by implication, at least, does not 
hesitate to criticize its actions when they do not seem to him to be 
sound, long-run economics. He concludes that the investigations 
and attempts at government supervision, including the N.R.A., 
have benefited neither the consumer, independent fabricators, nor 
the Aluminum company. That nothing clear cut ever came out of 
the investigations is ascribed partly to their being made by lawyers 
rather than economists. 

Some side comments that are amusing, but were not meant to 
be, relate to refusals of the Aluminum company and foreign 
producers to go back into ancient records and dig out statistical 
data that he has requested, either because the bookkeeping did not 
happen to give the data or because the labor of assembling the 
data would be very costly. Similarly, he regrets that cost records 
of firms in similar lines of business, but not involved in some of 
the controversies before the Federal Trade Commission, cannot be 
obtained for comparison, and is particularly peeved that some of 
the Federal Trade Commission and Department of Justice files 
were not open to him. 

The economic appraisal makes it quite clear that the field of 
Al production is not particularly inviting for a new-comer. He 
apparently concludes that if there is to be competition it will have 
to come from a government plant, details not stated, but a foot- 
note brings in TVA. It is hard to tell whether the author would 
advocate such competition, as a citizen, but as an economist he'd 
greatly enjoy seeing how the Aluminum company would meet it. 

To a metallurgist, the book is vastly more interesting economics 
reading than would be a similar treatise that dealt with some 
other field. The metallurgical history, statements and deductions 
are astonish‘ngly good for an economist. He sees that strong Al 
alloys have received an exceptional amount of research and de- 
velopment work which has not been fully reflected in their price, 
i.e., they are being built up for the long pull. 

In an appendix on “Aluminum and the Electrochemical Revo- 
lution,” he goes beyond the topic of the book proper, in an 
interesting discussion of the influence of electrochemistry and elec- 
trothermics on metallurgy. In general, this is good. One under- 
statement is that the electrolytic extraction of Zn has “‘lately be- 
gun” to achieve a considerable degree of success. Another state- 
ment, to the effect that most of the steel rails now made in the 
United States are from steel duplexed from the Bessemer to the 
electric furnace, seems highly improbable, but if the author is as 
straight on his economics as he is in general on his metallurgy, 
he'll average far above most economists. 

Metallurgists desiring to do a little heavy reading outside their 
own line will find this an interesting volume. They will prob- 
ably close it with a feeling of relief that they are themselves deal- 
ing with an exact science——H. W. GILLETT. 


METAL STATISTICS 
1938 Edition 


American Metal Market, New York, 1938. Cloth, 4 x 6 in., 600 
pages. Price $2.00. 


This familiar and valuable statistical reference book has recently 
appeared as the 31st annual edition. It covers, as usual, iron, 
steel, non-ferrous metals, fuel and some miscellaneous subjects, 
furnishing complete data on production, consumption, imports, 
exports, stocks, price fluctuations and averages. Other data on a 
varied assortment of economic subjects are given. 

Several useful improvements and additions have been made. 
For the first time figures of the production of stainless steel are 
included, though they are incomplete. as reported by the Amer- 
ican Iron and Steel Institute; they do not include castings. A 
new table records the weekly operating schedules of the sheet gal- 
vanizing plants of the country over the last two years. In the 
economics section, a new table showing the monthly averages of 
sterling exchange rates in New York appears. In the non-ferrous 
metals section new tables have been added on United States smelter 
production of antimony, casting copper output by secondary re- 
finers. production, imports and apparent consumption of metallic 
cadmium in the United States as well as imports of cobalt—E. F. 
CONE. 


METALS AND ALLOYS 














MANUFACTURERS’ LITERATURE 


Galvanizing Furnaces 


Galvo recirculation galvanizing furnaces 
feature indirect firing methods and simpli- 
fied control and are claimed to provide close 
temperature differentials, economical opera- 
tion, time-saving and increased pot life. 
F. C. Williams, Inc. (C 1319) 
Insulation 


Several types of insulating materials, for 
a variety of low and high temperature ap- 
plications are discussed in this 40-page bul- 
letin, which is replete with useful insulation 
and general reference data. Eagle-Picher 
Lead Co. (C 1320) 
Electrotinning 


This manual discusses the duPont sodium 
stannate-acetate electrotinning process and 
presents standard methods of preparing, 
controlling and analyzing the solutions. 
Electroplating Div., E. I. duPont de 
Nemours & Co., Inc. (C 1321) 


Precision Measuring Instruments 


Catalog M138 contains 64 pages of de- 
tailed description of microscopes, telescopes, 
comparators, cathetometers, creep test micro- 
scopes and similar instruments. Gaertner 
Scientific Corp. (C 1322) 

Hardness Testers 


Pyro-Brinell and Pyro-Universal direct 
reading hand or power driven hardness test- 
ers are discussed in a well-illustrated book- 
let of Pyro-Electro Instrument Co. (C 1323) 


Alloy Castings in the Power Plant 


Bulletin 3720 describes the use of Cr-Fe, 
Cr-Ni and Ni-Cr alloy castings for soot 
blower tubes, baffles, dampers, superheater 
hangers and supports, etc., of power plants. 
Duraloy Co. (C 1324) 

Gasoline-Driven Arc Welder 


Bulletin GEA-2776 gives complete in- 
formation on the GE gasoline engine (Ford 
V-8)-driven arc welder. The unit is 
claimed to be portable, thoroughly reliable 
and easily maintained, and to extend the 
use of arc welding beyond electric power 
line service. General Electric Co. (C1325) 
Portable Hardness Tester 


The “Telebrineller’” is described as a 
simple, rugged, flexible instrument that 
accurately determines Brinell hardness of 
surfaces and objects inaccesible to conven- 
tional testers. Total weight, 614 Ibs. Tele- 
weld, Inc. (C 1326) 


Metallographic Microscopes 


Microscopes of all types, including metal- 
lurgical, petrographic, fluorescence, micro- 
chemical, and photomicrographic equip- 
ment, and other optical equipment are 
described in literature of Pfaltz & Bauer, 
Inc. (C 1327) 


Non-Ferrous Ingots 


Ajax 7 point ingots have outstanding 
advantages, according to this bulletin, which 
gives the A. S. T. M. specifications and ex- 
amples of uses of bronzes, brasses and high 
lead alloys. Ajax Metal Co. (C 1328) 


Stainless Castings 


Corrosion, heat, and abrasion resisting 
alloy castings, manufactured to specifica- 
tions in electric furnaces, are illustrated in 
a bulletin that also includes compositions, 
properties and recommended applications of 
Cooper alloy steels. Cooper Alloy Foundry 
Co. (C 1329) 


Dowmetal Data Book 

_A_new edition, containing especially 

significant accomplishments in the sections 

Available Forms and Shop Practice has 
published by Dow Chemical Co., 

Dowmetal Div. (C 1330) 
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Modern Metal Finishing 


This bulletin, issued periodically, con- 
ducts a Questions and Answers department 
for metal treaters. R. & H. Chemicals 
Dept., E. 1. du Pont de Nemours & Co., 
Inc. (C 1331) 


Mo-Max High Speed Steels 


The new 3d edition of J. V. Emmons’ 
interesting discussion of the composition, 
tool performance, heat treatment, forging, 
welding and cutting of the molybdenum- 
tungsten high speed steels includes 12 
photomicrographs, with descriptive texts, 
showing the structural similarities between 
Mo-Max and 18-4-1. Cleveland Twist Drill 
Co. (C 1332) 


Tungsten, Molybdenum and Z.iioys 


The versatile experience and varied line 
of products of this company are featured 
in a bulletin describing special refractory 
Callite alloys, carbides and other unusual 
metallurgical products, and Eisler equip- 
ment for laboratories, radio tube manufac- 
ture, etc. Callite Products Co. (C 1333) 


Glass for Corrosion Resistant Piping 


Composite glass-metal and plain glass 
(Pyrex) piping and heat-exchangers for 
handling corrosive liquids and gases are de- 
scribed in Bulletin 814. Properties, typical 
installations, and details of flanged joints, 
fittings and tubing are given, with prices. 
Corning Glass Works. (C 1334) 


Wire Products 


Illustrated booklet contains interesting de- 
scriptions of wire products ranging from 
watch spring wire to tool steel drill rods, 
and includes a useful table of drill rod sizes, 
weights per foot, and list prices. Globe 
Wire Div., Firth-Sterling Steel Co. (C 1335) 
Beryllium-Copper 

This heat-treatable alloy is corrosion-re- 
sistant, non-rusting and non-magnetic and 
possesses excellent electrical, tensile and 
fatigue properties. Composition, properties 
and applications are given in this catalog. 
Riverside Metal Co. (C 1336) 


Hard Alloy Surfacing for Rolls 


Vol. 1, No. 1 of Hard Facts discusses the 
surfacing of rolls with Xaloy, which is 
described as giving many times the service 
life of chilled iron or nitrided rolls. Wil- 
cox-Rich Division of Eaton Mfg. Co. 
(C 1337) 


Single Rectangular Pickling Tanks 


Standardization has made possible a sup- 
ply of Haveg acid-resisting pickling tanks 
at single-tank prices previously possible only 
with multiple-tank orders. Applications for 
various acid pickles are described. Haveg 
Corporation. (C 1338) 


Stress Determination with 
Polarized Light 


The Polaroid, a large aperture photo- 
elastic polariscope, is described as giving 
quantitative information on stresses in small 
areas and on stress distribution, instead of 
old-fashioned estimates hased on “average 
stress.” Polarizing Instrument Go. (C 1339) 


Rapid Liquid Carburizer 


Leaflet gives complete information on 
Park-Kase and describes unusual features 
and advantages as a carburizing medium. 
Technical data are included. Park Chem- 
ical Co. (C 1340) 


Burners for Industrial Furnaces 


The new series of Mahr burners is fea- 
tured in catalog 5-B, giving types and oper- 
ating details. Mahr Manufacturing Co. 
(C 1341) 


Ground Shafting 

Turned, ground and polished shafting 
and small diameter drawn, ground and pol- 
ished bars are discussed in a leaflet illus- 
trating the modern production methods used 
in manufacturing them. Bliss & Laughlin, 
Inc. (C 1342) 
Silico-Manganese Spring Steel 

Extreme care is taken in processing this 
steel to avoid imperfection, according to 
the manufacturers. Illustrated. Bethlehem 
Steel Co. (C 1343) 
Beryllium Copper 

Data on properties, heat treatment and 
fabrication of this copper alloy are given 
in an illustrated leaflet of Beryllium Corp. 
of Penna. (C 1344) 
Nickel Alloys 

“Six Minutes with Six Metals” is the 
title of a booklet featuring Monel, “K” 
Monel, “R” Monel. Inconel, Nickel and ‘‘S” 
Monel castings, intended as a quick guide to 
the characteristics and uses of these rolling 


mill and foundry products. International 
Nickel Co., Inc. (C 1345) 


Practical Electroplating pH Control 


The Beckman Industrial Model, a pH 
meter especially designed for industrial use, 
is claimed to combine accuracy with the 
necessary ruggedness and fool-proof sim- 
plicity, in a compact instrument. National 
Technical Laboratories. (C 1346) 
Electric Heating Elements 


A bulletin from this company is devoted 
to their electric heating elements and ter- 
minal accessories for industrial applica- 
tions. Globar Div., Carborundum Co. 
(C 1347) 
Temporary Protective Coating 


Protex is an easily removable coating, 
applied by brushing, spraying or dipping 
to quality surfaces to protect them during 
storage and transit. The coating is claimed 
to be thin. tough and elastic. Haydn F. 
White & Co. (C 1348) 


New Metal Coating Process 


The Dec. 1937 issue of the Calibron 
Notebook describes a metal-on-metal coat- 
ing process that differs radically in prin- 
ciple from the familiar cementation, electro- 
plating, hot dipping or spraying methods. 
The process, which is based on gas-metal 
exchange reactions, is claimed to provide a 
wide variety of base metal and coating com- 
binations. Calibron Products, Inc. (C 1349) 
Tantalum vs. Acids 

New book covering the many practical 
applications of tantalum in acid-resisting 
process equipment gives data on the cor- 
rosion-resistance of tantalum and illustrates 
the applications. Fansteel Metallurgical 
Corp. (C 1350) 

Cast Alloy Pipes and Tubes 


Misco centrifugally-cast Ni-Cr-Fe alloys 
are produced in various shapes and in a 
range of heat and corrosion-resistant com- 
positions not generally available in wrought 
form, according to Bulletin C-3, which gives 
technical data and applications. Michigan 
Steel Castings Co. (C 1351) 

Casting and Refining Alloy 


Cataloy, according to this 9-page booklet, 
is useful in the production of high-lead 
bronze bearings, hard cast iron, hard alu- 
minum and in reclaiming: scrap metals. Ad- 
vantages and many formulas are given. 
Scientific Alloys Co. (C 1352) 

Gas Control Valves 


Several types of solenoid-operated valves 
for controlling gas or air supply to indus- 
trial furnaces are presented in this bulletin. 
Design, installation, maintenance and oper- 
ating factors are featured. General Con- 
trols. (C 1353) 
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Current News 


New Book on Creep Data 


A Sub-committee of the Joint A.S.T.M.-A.S.M.E. Research Com- 
mittee on Effect of Temperature on the Properties of Metals, has 
just prepared for publication an important compilation of creep 
data. It has sifted the published data on creep of carbon, alloy 
and heat-resisting steel, cast iron and some non-ferrous alloys. 
Only tests of long enough duration to deserve some credence have 
been selected, and only those for which at least a fair description 
of the material and the test methods are available have been 
included. 

The information is presented in 430 sheets of test data, 270 
graphs and 73 tables, making a book of some 900 letter-size pages. 

The book is to be issued soon, and orders at the pre-publication 
price of $10.00 may be placed with the American Society for Test- 
ing Materials, 260 So. Broad St., Philadelphia, or the American 
Society of Mechanical Engineers, 29 West 39th St., New York. 

Making this scattered material available in collected and tabu- 
lated form is a real service. One hesitates to estimate how many 
hundreds of thousands of dollars the laboratory work summarized 
in the book has cost. 


Exhibit of Induced High 
Frequency Currents 


Among the recent exhibits opened to the public at the Franklin 
Institute, Philadelphia, is one showing the heating effect of induced 
high frequency currents. All parts of the equipment for generat- 
ing the high frequency current are visibly arranged in a glass 
case, enabling one interested to trace the circuits and, as he 
pushes a button, to see just what happens during the heating cycle. 

A note on the exhibit states that induction furnaces of 8 tons 
Capacity are in regular operation producing steel, while approxi- 
mately 100,000 kw. of energy have been installed for inductive 
melting, differential heating, surface hardening and other heat- 
treating operations. 

During the week of dedication of the memorial statue of Benja- 
min Franklin in the central rotunda of Franklin Hall this exhibit 
will be shown in the Physics Room on the second floor. It is 
planned to replace it permanently in the Electrical group to the 
left of the entrance on the main floor. 


The exhibit was a donation of the Ajax Electrothermic Corp., 
of Trenton, N. J. 


Seaman Medal To F. A. Lorenz, Jr. 


By action of the board of directors acting on instructions of the 
board of awards of the American Foundrymen’s Association, the 
Joseph F. Seaman Gold Medal has been awarded to Frederick A. 
Lorenz, Jr., vice president of the American Steel Foundries, Chi- 
cago. The recognition is accorded Mr. Lorenz for his leadership 
and accomplishments in the management and commercial phases 
of casting manufacture, his service to the foundry industry, and 
other signal accomplishments. The presentation of the medal was 
made at the annual banquet of the A.F.A. held in Cleveland dur- 
ing the annual May convention. 


@ Basic Dolomite, Inc., Cleveland, announces the completion of 
afrangements with Canadian Refractories, Ltd., of Montreal, for 
the manufacture and sale of that company’s products in the United 
States and Mexico. D. W. Stewart, formerly sales manager of 


the Canadian company, has become a vice president of Basic 
Dolomite. 
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Nickel Co. Expands Technical Service 


A. J. Wadhams, vice-president and manager of the development 
and research division, of The International Nickel Co., Inc., has 
announced the establishment of a new field office located in the 
Grant Building, Pittsburgh. The office is under the direction of 
H. V. Beasley, who for the past three years has been attached to 
the New York office. The main function of this office will be 
to promote applications of nickel alloy steels and products of 
the Huntington mill and stimulate interest in nickel cast irons and 
the use of nickel in non-ferrous alloys. This is the fifth field 
office opened by the development and research division to give 
manufacturers in the various industrial districts prompt service in 
handling their metallurgical problems. Other offices are located 
in Los Angeles, Calif., Chicago, Detroit, and Hartford, Conn. 


A Larger Technical 
information Bureau 


Initial plans have been completed for the establishment of a 
huge technical and commercial information bureau where execu- 
tives, engineers, designers, production managers, writers and others 
may procure without cost technical data and literature on mate- 
rials, products and processes, as well as technical consultation serv- 
ice. The bureau will be located in International Building, New 
York, and is being sponsored by Designers for Industry, Inc., 
through its Chicago, Cleveland and New York offices. An initial 
10,000-drawer filing system is contemplated from which trade 
literature will be distributed to persons interested. The bureau 
will be manned by a corps of consultant specialists representing the 
eight major divisions of industry. 


Personals 


@ Jolin L. Christie, known to many in metallurgical and engineer- 
ing circles, has joined the well known firm of Handy & Harman 
as assistant to Robert L. Leach, who has just been elected vice- 
president in charge of producton and research. Mr. Christie's new 
position will carry the title of assistant to the vice-president. 
In joining Handy & Harman Mr. Christie becomes associated 
with a concern whose principal interests have been silver and gold 
ever since it was established in 1867. He was chief metallurgist 
in charge of the Bridgeport Brass Co.'s laboratories, a post he now 
resigns to go with Handy & Harman. He is a member and 
director of the American Institute of Mining and Metallurgical 
Engineers and a member of the American Society for Metals. 


@ Wesley P. Sykes, metallurgical engineer at the Cleveland Wire 
Works of the General Electric Co., was recently awarded the honor- 
ary degree of Doctor of Engineering at the commencement exer- 
cises of Case School of Applied Science, Cleveland. The develop- 
ment of new alloys containing tungsten and molybdenum has com- 
prised the major part of his work and he has published many 
technical papers on the subject of metals. He is considered an 
outstanding authority on these metals and his writings have been 
translated into 17 foreign languages. 


@ Rufus E. Zimmerman, vice president of research and technology, 
United States Steel Corp., received the degree of Doctor of Science 
from Franklin and Marshall College at its commencement exer- 
cises in Lancaster, Pa., in June. On Jan. 1, 1938, Mr. Zimmer- 
man was appointed a director, member of the executive committee, 
and vice president in charge of research and technology of the 
United States Steel Corp. of Delaware. 


@ Dr. Robert F. Mehl, head of the department of metallurgy and 
director of the Metals Research Laboratory at the Carnegie Insti- 
tute of Technology, was awarded the honorary degree of Doctor 
of Science by Franklin and Marshall College at the annual com- 
mencement exercises in June. 


@ J. J. B. Rutherford, formerly of the research laboratory, U. S. 
Steel Corp., Kearny, N. J., has joined the metallurgical staff of 
The Babcock & Wilcox Tube Co. as research metallurgist. 


@ Raymond L. Patterson has been elected vice president of the 
Hardy Metallurgical Corp., 415 Lexington Ave., New York. 
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fs) Operating capacities, stress and load requirements in all 
kinds of stationary and mobile machinery have undergone 
radical changes during the last few years. These changes 
have necessitated revised specifications in material— 
principally steel. 


Weight limitations have been steadily decreasing. Speed 
and torque have gone higher and higher. Lighter sections 


are now required to carry heavier loads and to withstand 
greater shocks. 


TIMKEN Alloy Steels have kept pace with all modern 
advancements in mechanical design. The full efficiencies 
projected by such improvements have been made possible 
by TIMKEN Steels especially created for specific require- 
ments. Substantial production savings have been effected 
by fabricating properties that save time and reduce 
waste. TIMKEN Steels respond perfectly to all forms of 
heat treatment. 


If you are confronted with a new steel problem or are 
not satisfied with the steel you are now using, it will pay 
you to investigate the possibilities of TIMKEN Alloy Steels. 


Our experience is at your service. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 


STEEL AND TUBE DIVISION 


Manufacturers of TIMKEN Tapered Roller Bearings 

for automobiles, motor trucks, railroad cars and 

= locomotives and all kinds of industrial machinery; 

TIMKEN Alloy Steels and Carbon and Alloy Seam- 

less Tubing; TIMKEN Rock Bits; and TIMKEN 
Fuel Injection Equipment. 


ALLOY STEELS 
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ew Equipment and Materials 


A Light-Weight Radiagraph 


The Air Reduction Sales Co., 60 East 42nd 
.. New York, has added to its extensive line 
of gas cutting machines, the new light-weight 
“‘No, 10 Radiagraph.”’ 

The exceptionally low price of the No. 10 
Radiagraph places it within the purcl 
range of most shops that cut steel slab and 


St 


lasing 





plates and provides for the industry an un 
precedented value in flame cutting machines. 
The No. 10 will cut bevels up to 45 deg. and 
needs no extra attachment for this type of 
work. Square edges and straight lines of any 
length desired may be produced and complete 
circles up to 85 in. in diameter can be cut, 
using the radius rod and center point. Weigh- 
ing only 41 Ibs., it is extremely portable and 
can be carried easily from job to job. In- 
cluded with the machine proper are the fol- 
lowing, which comprise the standard equip- 
ment: 

forch adjusting unit, standard Airco-DB 
machine cutting torch, torch wrench, 3 con- 
ductor lead cord 25 ft. long, radius rod and 
center point, one length of track, and one 
cutting tip as selected. The price is $125 f.o.b. 
at any Airco district storeroom. 

In addition, the No. 10 Radiagraph em- 
bodies these outstanding features: 1. A cut- 
ting speed of from 4 to 60 in., per min. with 
modern indexed speed control for quick setting 
up and cperation, 2. free wheeling for easy 
lining up to the work, 3. simplified horizon- 
tal and vertical torch adjustment, 4. all con- 
trols positioned for maximum convenience, 5. 
all working parts completely enclosed, 6. op- 
eration on 110 volt ac or de. 


A New Relay 


A new relay capable of handling single 
phase motor loads up to 1 h.p. or heating 
loads up to 1.5 k.w. is announced by the Gen- 
eral Controls Co., 450 E. Ohio St., Chicago. 
An exclusive feature of the RS 100 is an extra 
terminal for supplying power to wall clocks, 
indicator lamps or small sensitive relays, elimi- 
nating the necessity for a separate low volt- 
age source. The relay is 2-wire, normally 
open, and has large double-break contacts for 
freedom from contact trouble. A _ bulletin on 
this new relay may be had by writing the 
company. 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in. wide. 











Self-Supporting Pillar 
Jib-Crane 


The Harnischfeger Corp., Milwaukee, has re 
cently developed a new self-supporting pillar 
jib-crane for work in side bays, low headroom 
areas, and other confined spaces where over- 
head traveling crane or hoist service is not 
available or practical. A_ strongly-built, well- 
balanced unit with jib-arm swinging on the 
finest roller bearings, this jib-crane is built in 
capacities up to 5 tons, heights up te 20 ft. 
and to a maximum radius of 20 ft. It is prac- 
tical for use throughout industry—in machine 
shops, steel mills, wire mills—and all types of 
production plants where materials are lifted, 
lowered or moved in the process of manufacture. 
Among its typical uses is the work which is 
being handled by a recent installation of the 
5-ton type for transferring plates from a mod- 
ern welding shop to industrial trucks in a side 
bay too low for crane service. Another 2-ton 
type is typically used in a steel mill for service 
in moving the ladle from the side bay in an 
electric furnace operation. Operators report 
that the boom swings with ease and that it is 
a great aid in speeding up production. Further 
information may be obtained from the Harnisch- 
feger Corp., 4400 W. National Ave., Milwaukee. 


Electric Metal Etcher 


An “Electric Etcher’’ for permanently mark- 
ing on metal surfaces has been announced as 
the latest addition to the Ideal line of electric 
tools, manufactured by the Ideal Commutator 
Dresser Co., 1928 Park Ave., Sycamore, III. 

Used in the same nianner as an ordinary lead 
pencil, the Etcher writes, prints or marks on 
tools, gages, dies and hard metal parts. The 
permanent lettering stands out clearly and posi- 
tively, eliminating mistakes and losses, con- 
fusion and improper assembly. The Etcher is 
claimed to operate rapidly, economically and ac- 
curately. Two points are provided with the 
unit, one copper that may be sharpened for fine 
marking, the other a special alloy for ordinary 
marking. The depth of the mark is controlled 
by the speed at which the point is moved over 
the metal, and also by changing the Hi-Lo 
switch on the transformer. 

The complete unit consists of a fibre handle 
with two points, a 4 in. x 7 in. work plate and 
5 ft. of No. 6 flexible wire with a carbon rod 
resister and connector halves for attaching to a 
No. 5A7 Deluxe transformer. 


High Temperature Fans 


Applying 20 yrs.’ experience in the produc- 
tion and application of heat-resisting alloys, 
Michiana Products Corp., of Michigan City, 
Ind,, has developed a line of fans for high 
temperature application, such as the handling 
of hot gases or products of combustion in 
heat conservation systems, for annealing, hard- 
ening, galvanizing, tin-plating, and other types 





of furnaces. These fans embody new and 
novel principles of design and construction 
and are capable of operating at temperatures 
up to the limit of heat-resistant alloys used in 
their construction, ranging from 800 to 1800 
deg. F. 


Bethlehem’s Seamless 
Tubular Products 


The Bethlehem Steel Co., Bethlehem, Pa., an- 
nounces that it has entered the seamless tubing 
business and is ready to supply seamless casing, 
tubing and line pipe, thus rounding out its line 
of products for the oil industry. Sample strings, 
both threaded and coupled, and bell and spigot 
types, have been run in several widely sep- 
arated fields, under varying conditions, with 
excellent results, it is reported. 

All standard sizes and types of seamless 
casing, tubing, and line pipe up to and including 
8% in. outside diameter are available. A mill 
depot has been opened in Houston, Texas, at 
7200 Clinton Drive where a complete stock of 
seamless products are maintained, to insure 
prompt service. Adequate stock is also main- 
tained at the mill at Beaver Falls, Pa. 

The company will continue the manufacture 
of lapwelded surface casing, from 1034 to 13% 
in. outside diameter, as well as all sizes of 
lapwelded line pipe up to and including 16 in. 
outside diameter. These products will also be 
stocked at the Houston depot. 
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Steelmen Who Never Saw 
an £45 q- Going Inspector 


Youngstown’s Alloy Steel Division was 
launched in the depression. All users of alloy 
steel had their regular sources of supply, so 
Youngstown had to take the tough orders--the 
jobs that “couldn't be done.” But Youngstown’s 
crew did them--maintained uncanny uniformity 
of heats--met standards of precision considered 
almost impossible. 


They never saw an easy-going inspector.... 
They've been born and raised on tough jobs, 
and that's why their steels, in the plants of user 
after user, set new and unequalled records for 
low percentage of rejects and high percentage 
of salable finished products. 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels 


General Offices - - YOUNGSTOWN, OHIO 


Sheets - Plates - Pipe and Tubular Products - Conduit - Tin Plate 
Bars -. Rods - Wire - Nails - Unions - Tie Plates and Spikes 
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Walls and arches of the above brass 
billet heating furnaces are backed 
up with 44%" of Armstrong’s Insu- 
lating Fire Brick, plus 2” of 
Armstrong’s Coprtex Block. 
































HE above furnaces were recently 

rebuilt and insulated with Arm- 
strong’s Insulating Fire Brick and 
Coprtex Block. Tests made to compare 
the efficiency of the remodeled furnaces 
and the old, proved that the new 
rebuilt furnaces actually produced more 
forgings yet consumed only \4 to 4 of 
the gas that was previously required. 
Heating-up time also was reduced by 
as much as 25%. 






























In all types of furnaces, where block 
insulation is specified, Armstrong’s 
High Temperature Block and Heat In- 
sulating Cement provide dependable, 
low-cost insulation. They have been 
subjected to rigid laboratory test... 
and, in addition, have proved their high 
efficiency in actual installations under 
varying conditions. 

For engineers wishing to make open 
specifications for high temperature in- 
sulation, Armstrong will provide com- 
plete specifications outlining the stand- 
ards required for the different physical 


INSULATING FIRE BRICK 
PLASTIC CEMENTS 


characteristics. Write today for a copy 
of the new, illustrated booklet on 
Coprtex. Armstrong Cork 
Products Co., Building Ma- 
terials, Division, 982 Concord 
St., Lancaster, Pennsylvania. 











Advantages of Coprtex 
Block and Cement 


. Safe for use up to 1800° F. | 

. Low lineal shrinkage | 
Superior insulating efficiency 

High modulus of rupture 

Will accommodate rivet heads 

Light in weight 

Available in special shapes 


. 


Reasonably priced 


. 
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. Cement reclaimable in case of 


repairs 


~ 
Oo 


. Cement has unusual stickability 
11. Cement is easy to apply 
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HIGH TEMPERATURE INSULATION 


HIGH TEMPERATURE BLOCK 
DIATOMACEOUS EARTHS 








Respirator to Prevent 
Silicosis 








Development of a new type respirator which 
will prevent silicosis, if worn faithfully, has heen 
announced from the laboratories of American 
Optical Co., Southbridge, Mass. Silicosis, it was 
explained, is an incurable lung disease caused 
by breathing silica dust, and the respirator was 
developed expressly for men engaged in min- 
ing, tunneling, drilling, quarrying, and the 
processing of mineral products containing silica; 


in fact, all industrial workers exposed to the 
silica dust hazard. 

According to the announcement, the new 
respirator is the answer to extensive experi- 
ments, and is perhaps the most efficient yet 
made. Designed to provide for maximum com- 


fort so that workers will not object to wearing 

it, the respirator has also been approved by the 

U. S. Bureau of Mines for Type-A dusts 
New features reported are: Compactness, light 


weight, unobstructed vision, facial adjustment 
unnecessary, improved valves which ease in- 
halation and exhalation, easy to keep in effi- 


cient working order, and a more effective filter 
area (42 sq. in.) than other respirators of a 
comparable type. 


Induction Hardening May 
Reduce Distortion in 
Worm Gears 


Use of electric induction hardening tor worm 
gears seems to offer some interesting possibili- 
ties according to experiments conducted with 
its “Cone”? type worm gears by the Alma M« 
tor Co., builders of four-wheel and front-wheel 
drive units, in cooperation with the Cleveland 
Crankshaft Co., Cleveland, originators of the 
“Tocco” hardening process. The chief dif- 
ficulty in hardening all types of worms by 


usual processes has always been the tendency 
for the worm to “unwind” as the result of 
normal heat-treating distortion. This makes it 


necessary to use extensive grinding after heat- 
treating. 

Although ‘“‘Cone’’ worm 
the Michigan Tool Co., 
rated in the unhardened state, at more than 
four times A.G.M.A. load rating for conven- 
tional worm gears in a hardened state—due to 
their large area contact—the Alma Motor Co., 
according to Vice-President F. L. Armstrong, 
thought it desirable to see just how much higher, 
even than this, hardening the worms would raise 
the load carrying capacity. 

Electric induction heat treating was resorted 
to because with it. hardening could be confined 
to the areas and sections desired. This is one 
reason why the process is already widely used 
in hardening such parts as crankshafts and 
camshafts. 

While tests have not as yet been completed 
on load carrying capacity of the worms hard- 
ened in this manner, it was discovered that the 
experimental “‘Cone’’ worms revealed only very 
minute heat-treating distortion, to an extent 
easily correctable by merely lapping, instead of 
both grinding and lapping as is customary prac- 
tice with hardened worm gears today. 


a product of 
Detroit, are regularly 


gears, 


Glass Insulating Tapes 


New electrical insulating tapes, woven en- 
tirely from glass yarns, have recently been 
developed by the Corning Glass Works, Cor- 


ning, N. Y. These tapes, with the appearance 
and flexibility of ordinary textiles, are  in- 
tended for the insulation of coils for motors, 


generators, transformers, and for cables and 
other electrical conductors. As they are com- 
posed solely of glass, they not only have ex- 
ceptional electrical properties and chemical 
resistance, but have the ability to withstand 
temperatures far in excess of the limits speci- 
fied for Class B High Temperature Insula- 
tion. They impregnate readily with resins, 
gums, and varnishes to form an insulation im- 
pervious to moisture and of high dielectric 
strength. 

The flexibility and textile properties of these 
tapes are obtained from the extreme fineness 
of the glass fibres, which is from 1/15 to 1/20 
the diameter of a human hair. 
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“Gas-O-Dome’”’ Regulator 


Particularly for oil refinery laboratories or 
wherever smaller volumes of extremely high 
delivery pressures are necessary, the new Victor 
**Gas-O-Dome”’ regulator offers remarkable pos- 
sibilities. This regulator is designed for work- 
ing pressure ranges up to 5000 Ibs. per sq. in. 
and for primary pressures exceeding 5500 Ibs. 
per sq. in. The device can be furnished for re- 
mote control operation, which is of particular 
interest to many laboratories. The regulator is 
of the type which uses the primary pressure for 
delivery pressure control. Another one is pro- 
duced utilizing a separate source of high pres- 
sure gas (such as nitrogen) to actuate the 
diaphragm and this model can therefore be used 
for remote control. 

The delivery pressure adjustments are abso 


lutely accurate over the entire pressure range 
and within fractions of a pound. The diaphragm 
arrangement is full floating between equalized 
gas pressures. Particularly for these high deliv- 
ery pressure ranges, the elimination of springs 
and the even distribution of the loading pressure, 
results in perfect delivery pressure accuracy and 
maintenance. 

The particular regulator here illustrated shows 
the duplex valve arrangement for loading or 
unloading diaphragm pressures. The working 
mechanism is of extreme simplicity and sturdi- 
ness to adequately meet the most severe oper- 
ating requirements. These regulators are now 
being used by several of the leading oil com- 
panies and research laboratories and complete 
data will gladly be furnished upon request. 


Improved Brazing 
Metal and Fiux 


For the brazing of dissimilar metals or al- 
loys, especially under conditions where the 
brazed joint is subject to heavy loads, a new 
alloy and flux are being marketed by Fan- 
steel Metallurgical Corp., North Chicago, IIl., 
under the trade names “Fanite’’ and “Fan- 
flux.” They are especially recommended for 
the brazing of tipped carbide or hard metal 
cutting tools. 

In addition to unusual strength, Fanite holds 
a plastic stage, as it cools, for a time interval 
sufficient to allow the contraction of dissimilar 
metals to reach a normal stage. Molten Fanite 
readily follows irregular contours and spreads 
a continvous film of uniform thickness over 
the surfaces in contact, which prevents the 
formation of strain between the brazing metal 
and the united parts. It is intended for use 
in a controlled atmosphere furnace at tem- 
peratures from 1950 to 2100° F. It is handled 
with exactly the same equipment and _tech- 
nique as copper. Fanite is available in stand- 
ard strips 1% in. wide by 8 in. long and 0.004 
or 0.010 in. thick. Special sizes are available 
to order. 

The companion flux is made in two grades. 
Fanflux No. 3 is intended for use with metals 
on which the braze flows or “wets” easily. 
Fanflux No. 1 is for metals difficut to “wet.” 
An intermediary flux can be obtained by mix- 
ing the two. 
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Armstrong’s N-16 Insulating Fire 
Brick play an important part in the 
high operating efficiency of this fur- 
nace, built by The Electric Furnace 
Company of Salem, Ohio. 


) ip eteagge fuel cost, increased operat- physical characteristics with permissible 
ing efficiency, and quicker heating tolerances. Write today for samples and 
are obtained when furnaces are insu- complete information. Arm- 


lated with Armstrong’s Insulating Fire strong Cork Products Co., 
Brick. That’s why these efficient brick Building Materials Div., 982 
are the choice of so many leading fur- Concord St., Lancaster, Pa. 
nace builders and plant operators. 
Low conductivity has been the first 
consideration in the manufacture of IMPORTANT FEATURES 
Armstrong’s entire line of Insulating 
Fire Brick. And the high crushing 
strength of these brick makes them 
suitable for any type of design without i 
sacrificing thermal efficiency. Arm- yy 
strong’s Brick meet all the essential ture range 








Ample insulating value 
High crushing strength 
Accurate sizing 

High spalling resistance 


OUP wr 


requirements for practical, efficient 7. Anus to wishetend Seems in 
; ; : : shipping and ins alli 
insulation. They are available in five 8. Special shapes of all types and 
types for a wide range of temperatures sizes 
and uses. 9. Easily cut on the job ie 
: +h; 10. Stocks available in principal cities 

For engineers wishing to make open 11. Laying cements with same physi- 
specifications for high temperature in- cal characteristics as brick 
sulation, Armstrong will gladly furnish 12. Complete line of refractory facing 


° A .s cements 
complete specifications outlining the 


standard requirements for the different 
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Armstrong’s 


HIGH TEMPERATURE INSULATION 


INSULATING FIRE BRICK - HIGH. TEMPERATURE BLOCK 
PLASTIC CEMENTS ] DIATOMACEOUS EARTHS 
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Skimmers for Molten Metal 


The Tamms Silica Co., 228 N. LaSalle St., 
Chicago, has put on the market scientifically 
designed skimmers for skimming molten metal 
which, it is claimed, will not cause impurities 
in high temperature, non-terrous metals due 
to skimmer disintegration. They are called 





“Pyramid Skimmers’? and are made of high 
heat resisting alleys, not affected by chemi- 
cal action or flux. They are offered in three 
different shapes. It is stated that they will 
greatly outlast and do a more efficient job 
than present skimming devices. 


A ph Meter for Electroplating 


The National Technical Laboratories, Pasa- 
dena, Calif., have brought out a new pH meter 
for electroplating work. It is known as the 
‘teekman Industrial pH Meter.’’ 


The operating principle is pointed to as 
having been thoroughly established by theory 
and practice. An _ electrical potential, gen- 


erated in a glass electrode system by the test 
solution, is amplified by a special electronic 
amplifier (patents pending) and operates a 
calibrated meter which automatically and in- 
stantly gives the exact pH reading. These 
readings are stated to be easily made. After 
a simple standardizing operation, the elec- 
trodes are immersed in the test solution and 
a button on the panel is pressed, whereupon 
the needle automatically swings to the exact 
pH value. Shielded glass electrodes are an ex- 
clusive feature. For greater accuracy in mak- 
ing readings, a dual-scale meter and switch 
are used, 

Correct design, careful selection of mate- 
rials, and precision manufacturing methods 
are claimed to insure long continued perfor- 
mance with accuracy and smooth mechanical 
operation. The instrument is completely self- 
contained in a compact hardwood case with 
compartments for special solutions. Its size 
is: Length, 13% in.; depth, 9% in.; height, 
9 in. Its net weight is 23 Ibs., with its ship- 
ping weight 37 Ibs. 


An Impregnating Resin 


After a few years use by several foundries, 
General Plastics, Inc., Walck Road, N. Tona- 
wanda, N. Y., announce their 278 impreg- 
nating resin to be commercially available. 
This solution of specially formulated resin is 
for increasing the density of certain types of 
castings. Castings of the proper alloy, of 
course, will withstand high liquid or gaseous 
pressure, but often an alloy may be specified 
for reasons of chemical resistance which may 
not be the most desirable type for casting a 
solid, non-porous structure. Occasionally, too, 
the necessary design of the casting may pre- 
sent problems in manufacture which cause 
difficulty in feeding in the correct way to over- 
come shrinkage. Slight porosity of castings 
which results from these causes is successfully 
overcome and the casting made tight by the 
use of this 278 resin solution. Proper impreg- 
nation is made by pressure or vacuum and 
pressure. After impregnation the casting is 
baked at 250 deg. F. or higher to set the 
resin. When hardened in this way, the resin 
is practically unaffected by water, solvents, 
mild alkalies and acids. Naturally, this treat- 
ment is costly. However, it has been of 
particular advantage where expensive castings 
have developed porosity after machining. Re- 
sults have justified the expense where the 
conditions have required the elimination of 
such porosity. 
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Throttling Controller 
For Furnaces 


An economical means of obtaining throttling 
control of electric furnaces is claimed for a new 
indicating controlled named “Celectray” as put 
out by the C. J. Taghabue Mfg. Co., Brooklyn. 
It is said that this control is possible without 
the use of rheostats, induction voltage regula- 
tion, or other equipment. This instrument will 
hold a steady temperature as contrasted with 


an oscillating one. It uses a_ photoelectric 
tube, a mirror galvanometer and a beam of 
light. The action of the instrument is such 


that the light beam will come to rest in a 
pesition that will balance the heat input to 
the furnace against its losses. The throttling 
zone, it is claimed, can be adjusted readily 
within wide limits, and the load error kept 
within a few degrees without introducing ap- 
preciable hunting. Adjustment for load error 
is provided, 

Some of the important advantages pointed 
to are: No reasonable ‘“‘dead zone’’, closer 
control, reduct.on of overshooting during heat- 
ing-up period, quick return to control point 
after an upset, longer life of heating elements, 
better control of furnace atmosphere and so 
on. 


Skilsaw Announces 
Electric Handsaw 


A new model, just added to the well-known 
line of Skilsaw portable electric saws, is 
claimed to be the outstanding saw development 
since Skilsaw, Inc., Chicago, introduced the first 
electric handsaw 18 yrs. ago 

Greater power, faster cutting speed, better 
balance and new safety features characterize 
this new Skilsaw Model “87°. It has a 9-in. 
blade and cuts to a depth of 2% in. It will 
cross-cut 3 in. dressed lumber and _ bevel-cut 
lumber 2% in. thick at 45°. It has been 
specially designed to permit unusually quick 
adjustment for both depth and bevel cuttine. 
The blade has a free speed of 3600 r.p.m. as 
standard, with an optional speed of 5000 r.p.m. 
It is protected by an automatic spring-operated 
telescopic guard that rotates on ball bearings. 

Skilsaw Model “87"’ is only 19 in. long and 
its frame and handle are designed for perfect 
balance so that it may be operated with the least 
strain on the hand of the user. The frame is of 
special die-cast aluminum alloy. All shafts are 
mounted on ball bearings. A blower arrange- 
ment, built into the upper guard, keeps the line 
of cut free of sawdust. Model “87” sells for 
$135 and may be used for cutting wood, metal, 
stone, tile and compositions. 


Welding Tip and 
Standardization Program 


Realizing that its weldine tip allovs needed 
a better tip design to yield their full value, 
P. R. Mallory & Co., Inc., Indianapolis, Ind., 
has introduced the new type pointed welding 
tip in a complete range of standard sizes. 
Mallory engineers worked closely with the 
foremost machine manufacturers and users of 
resistance welding in order to secure the best 
design. Many different desiens were tested 
by thousands of welds on the most modern 
spot, gun and other welders both in the Mal- 
lory laboratories and in the big production 
shops. Punishing overloads were used _ to 
prove strength and disclose weakness in de- 
sign. Welding tip nose forms, water hole 
depths, wall thickness, etc., were tested thor- 
oughly to determine the best design for maxi- 
mum efficiency. The New Type Tip has 
already become the approved standard in prac- 
tically all the large production resistance 
welding plants. 

Mallory production engineers also developed 
a new way to fabricate this newly designed 
tin in order to get greater uniformity in 
strength, hardness and electrical and thermal 
conductivity with conseyuent longer life than 
has heretofore been possible by other means. 
The nose of the new tip is sturdier in design 
—which makes for longer life. Mallory’s new 
process insures uniformity of metal from the 
welding face right down to the water hole. 
The length of this section is proved by test 
to produce more welds with proper cooling. 
The round bottomed water hole provides 
streamline cooling with no corners to trap 





them. This proce.s permits a proper hole 
depth without decreasing wall thickness, or 
reducing the current-carrying capacity in the 
section of the tip at the bottom of the hole. 

With the new tip, Mallory also announces 
a complete standardization in types and sizes 
of all spot welding tips and water-cooled 
holders. Over two years of close work with 
the foremost machine manuiacturers and users 
of the resistance welding process have resulted 
in the establishment of a complete line of 
standard tips and holders for all applications, 
which should bring substantially lower costs 
to the user as well as greatly improved service 
because of the immediate availability of all 
types and sizes from stock. 


“Harstain’’—A Welding 
Electrode For Stainless Steel 


The Harnischfeger Corp. of Milwaukee, manu 
facturer of the P&H-Hansen welder and 
Smootharce electrodes, announces 
Smoothare ‘“‘Harstain,’” an electrode designed 
for welding such brands of chrome-nickel 
stainless steel as Enduro, KA-2, Allegheny 
metal, Uniloy, Duroloy, etc. Harstain’s base 
metal contains 19% Cr, 9% Ni—a higher con- 
tent of both elements than in the usual 18-8 
type of stainless steel. ‘This prevents nickel 
and chromium content of the weld from drop- 
ping below the analysis of the parent metal. 
Carbon content of the base wire is below 
0.08% to insure high resistance to corrosion. 
Columb.um is added to prevent carbide precipi- 
tation, the cause for inter-granular corrosion. 

This coating is especially designed to give 
the arc maximum stability and protects metal 
against oxidation or atmospheric contamina- 
tion. It is accomplished without the use of 
calcium chloride, a highly toxic chemical found 
in other stainless steel electrodes. Manufac- 
tured in sizes from % to % in. in diameter, 
Smoothare “Harsiain’’ is available in standard 
lengths of 12 in. Further information can be 
obtained from the Harnischfeger Corp. 


welding 


Sherwin-Williams Offers 
Black Baking Enamels 


A new development is announced by The 
Sherwin-Williams Co., Cleveland. A _¥ series 
of four Production Black Baking Enamels, ‘‘A”’ 

-“*B’—"C” and “D’’, is offered for low-cost 
product finishing which, it is said, sets a new 
standard for value, performance and _ service. 

Ratings for performance and services have 
been determined by thorough testing and have 
been tabulated to show the values developed at 
baking temperatures of 200, 250, 300, 350 and 
400° F. Ratings are charted for gloss, elas- 
ticity, adhesion, gasoline resistance, salt spray, 
bleeding and hardness. This enables the manu- 
facturer to select the enamel and the finishing 
procedure best suited to the expected service of 
his product. 

Production Enamel “‘A’’ is preferred by many 
large users because it bakes to a rich gloss 
without being so sharp as to accentuate surface 
imperfections. Enamel “B”’ is similar to “A” 
but with somewhat lower gloss. Enamel “C” 
can be air-dried or baked and provides the 
sharpest gloss. Enamel “D” is the dull finish 
of the group. The manufacturer states that 
these enamels are formulated to apply equally 
well by spray, floco or dip methods, 


Series of Soluble Cutting Oils 


E. F. Houghton & Co., 240 W. Somerset 
St., Philadelphia, announces a new series of 
soluble cutting oils called the ‘60’ Series and 
including Hocut 60, Metcut 60 and Permazol 
60. 

The chief features claimed for these oils are 
(1) permanence in solution—won't break down 
even under boiling conditions, (2) rust pre- 
ventatives have been added, (3) self-emulsi- 
fying, mix immediately in cold solutions and 
may be used at once, (4) good lubricants and 
coolants—lengthen tool life, (5) freedom from 
gumming, (6) rapid wetting out agents have 
been added—speeds up production, (7) anti- 
septically treated, (8) economical, mix to ex- 
tremely dilute solutions, (9) contain no vo- 
latile materials to evaporate off. A descriptive 
leaflet is available. 
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1. ORE CONCENTRATION —crushing, Grinding & Plant Han- 


dling (1a), Gravity Concentration (1b), Flotation (1c), Magnetic Separa- 
tion (1d), Amalgamation, Cyanidation & Leaching (1e). 


2. ORE REDUCTION —Non-Ferrous (2a), Ferrous (2b). 
3. MELTING, REFINING AND CASTING— Non-Ferrous 


(3a), Ferrous (3b). 


4. WORKING — Rolling (4a), Forging & Extruding (4b), Cold Work- 
ing, including Shearing, Punching, Drawing & Stamping (4c), Machining 
(4d). 


9. HEAT TREATM ENT Annealing (5a), Hardening, Quenching 


& Drawing (5b), Aging (5c), Malleableizing (5d), Carburizing (5e), 
Nitriding (5f). 


G6. FURNACES, REFRACTORIES AND FUELS 


1 ° JOIN ING— Soldering & Brazing (7a), Welding & Cutting (76), 
Riveting (7c). 


8. FINISHING —Pickling (8a), Cleaning, including Sand Blasting 
(8b), Polishing & Grinding (8c), Electroplating (8d), Metallic Coatings 
other than Electroplating (8e), Non-Metallic Coatings (8f). 


9. TESTING— Inspection & Defects, including X-Ray Inspection (9a), 
Physical & Mechanical Testing (9b), Fatigue Testing (9c), Magnetic Test- 
ing (9d), Spectrography (9e). 


10. METALLOGRAPHY 

11. PROPERTIES —Now-Ferrous (11a), Ferrous (116). 
12. EFFECT OF- TEMPERATURE 

13. CORROSION AND WEAR 

14. APPLICATION—Non-Ferrows (14a), Ferrous (146). 


15. GENERAL —Economic (15a), Historical (156). 
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1-ORE CONCENTRATION 





Radium from the Arctic. 


H. C. PARMELEFE. Eng. Mining ]., 
Vol. 139, Apr. 1938, pp. 31-35. The Eldorado Au mines are 
producing Ra salts at the rate of 1 g./week. Doubling of this 
capacity is proposed. The pitchblende shows variations from 30- 
62% UsOs, 5-12% Pb, and 53-1% SiOz. [53-1% SiO.” looks 
very peculiar but that is the way it appears in the original article. 
It looks like a misprint, as it seems doubtful that the silica would 
drop as low as 1%. J.A.} Corresponding assays for Ag 
were .13 and 49.40 oz./ton. The Ra equiv., calculated on the 
basis of 3.4 parts of Ra to 10 million parts of U, ranges from 
78.88 to 161.46 mg./ton. The most important gangue minerals 
are quartz and jasper. One zone contains considerable calcite, 
dolomite, and rhodochrosite, with which most of the Ag mineral- 
ization is identified. Electrometer measurements of pitchblende 
samples are made in the laboratory to determine their radio- 
activity relative to that of a sample of known U;Os; content 
Drilling is conducted cautiously to minimize the waste and to 
avoid direct drilling into the pitchblende. Close sampling is 
necessary only in veins containing ore rich in Ag. The ore rich 
in pitchblende is lean in Ag, but in the carbonate zone the con- 
ditions are reversed. Mining equipment is described. The new Ra 
refinery at Port Hope, Ont., is scheduled to be in full operation 
this summer. §S elimination is accomplished in a multiple-hearth 
roasting furnace of special design. From this stage are removed 
successively, Ag by chloridization, U by conversion into pigments, 
Ag by solution and precipitation as sulphide; Ra and Ba are 
separated for fractional crystallization. Final products of the 
refinery are yellow and orange Na uranates, black oxide of U and 
Ra bromide. WHB (1) 

Treatment of Gold-copper Ores. R. H. Moore, W. G. 
CLARKE & G. H. P. PAYNE. Chem. Eng. Mining Rev., Vol. 30, 
Feb. 1938, pp. 188-189. Experimental. When the Cu is present 
in an oxidized form, roasting is desirable to render the Cu in- 
soluble in cyanide solution. Roasting of an oxidized Cu-Au ore 
containing 2.73% Cu and 11.6 dwt. of Au at 550° C., followed 
by amalgamation and cyanidation, results in extraction of 88% 
of the Au, with a cyanide consumption of 2.68 lbs./ton and a lime 
consumption of 3.4 lbs./ton. Direct cyanidation of unroasted ore 
showed a Au recovery of only 40.5%, a cyanide consumption of 
14.4 lbs./ton and a lime consumption of 5 lbs./ton. It is im- 
probable that a residue sufficiently low in Au to be discarded could 
be obtained by bulk flotation of this high grade ore. H.SO, 
leaching of the calcines obtained by roasting the ore dry-crushed 
to —30 mesh resulted in only partial removal of the Cu. Amal- 
gamation during fine grinding and selective flotation of the Cu 
minerals in a high grade Au-Cu concentrate for shipment to a 
smelter, followed by cyanidation and agitation of the flotation tail- 
ing appears to be the most suitable process for the recovery of 
the Au from the sample of ore tested. WHB (1) 


Recent Trends in Ore Dressing. R. S. DEAN (U. S. Bur. 
Mines) Mining Congr. J., Vol. 24, Apr. 1938, pp. 37-39. The 
use of jigs is growing, particularly for Ag and Au ores; jigs give 
good service as scavengers and collectors of coarse minerals and 
Au in mill circuits. Practically all jigs now used have mechanical 
movement. Tables are giving satisfactory results for Ag-Au ores, 
Mo-V-Au-Ag-Pb ore, Pt ores, and pitchblende-Ag ore. Flotation 
is increasing for Ag and Au ores, as well as for many types of oxi- 
dized ores and even cement raw materials. About 94% of all 
ores milled are treated partly or wholly by flotation. Reagent 
consumption per ton of ore treated has shown a drop in recent 
years. There is a steady gain in the tonnage of Fe ore being 
beneficiated by screening, jigging, classifying, tabling, washing, 
and magnetic concentration. At present, about 20% of the total 
Fe ores mined are so treated. The chief purpose is to lessen the 
Si content, but P is also often reduced. BHS (1) 


Sink-and-float Separation Commands New Attention. W. B. 
FouLtkKE (E. I. duPont de Nemours & Co.) Eng. Mining J., Vol. 
139, May 1938, pp. 33-39, 48. Practical results achieved with 
tetrabromethane, pentachloroethane, and _ trichloroethylene, and 
mixtures of these, to secure specific gravities for sink-and-float 
separation are given. The ground plan of one installation of the 
process, a flowsheet in a 3-dimensional sketch, a table of specific 
gravities of 60 minerals and results of a test run on anthracite are 
shown. The process is described and safety precautions listed. 

WHB (1) 
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Gold Ore from Elora Gold Mines, Ltd., Wabigoon, Ontario.  C. 
S. PARSONS ETAL. Can. Dept. Mines & Resources, Bur. Mines Rept. 
No. 776, 1937, pp. 163-166. Assay:—Au 0.25 and Ag 0.15 oz./ton. 
Plate amalgamation recovered 80% of the Au at 55% —200 mesh. 
Flotation of plate tailing gave a 0.005 oz. tailing. Cyanidation of 
the flotation concentrate gave 96+% Au extraction. Gold Ore 
from Nugold Mining Corporation, Ltd., Blockhouse, Nova 
Scotia. I[bid., pp. 167-174. Assay:—Au 0.90 and Ag 0.18 
oz./ton. Maximum recovery will be 90-92% of the Au, since 
8-10% is submicroscopic and not freed at 100% —200 mesh. 
Ore can be treated by (1) cyanidation, (2) cyanidation after 
removal of coarse Au with jig and blanket concentration, (3) con- 
centration (combination of jig, blanket, and flotation), the gravity 
concentrates to be amalgamated and the residue plus the flotation 
concentrate to be reground and cyanided, (4) roasting concen- 
trates from (3) and cyaniding, or (5) stamp milling and plate 
amalgamation, regrinding plate tailings, followed by concentration 
by blankets and flotation, the concentrates to be treated as in 
(3) or (4). Gold Ore from the Young-Shannon Gold Mines, 
Ltd., Gogama, Ontario. I[bid., pp. 175-183. Assay:—Au 0.30 
and Ag 0.09 oz./ton. For every 100 tons of ore, there would be 
0.32 ton of jig and blanket concentrates and 8.30 tons of flotation 
concentrate. After barrel amalgamation of the gravity concen. 
trates, the tailings should be added to the flotation concentrate to 
give a product containing 1.34 oz. Au/ton. Plate amalgamation 
was unsatisfactory, due to fouling by pyrrhotite, which also neces 
sitated grinding in a lime pulp with either pre-aeration or filtra 
tion before cyaniding (recovery 90%). Gold Ore from the Fed 
eral Gold Mines, Ltd., Bridge River, B. C. Jbid., pp. 184-195 
Assay:—Au 0.405 and Ag 0.17 oz./ton, As 3.63%. Au is locked 
preventing high concentration by flotation and giving low extrac 
tion by cyanidation, even after roasting. Smelting, with adde 
Cu or Pb, is the only alternative if high recovery is desired. 
AHE (1) 


la. Crushing, Grinding 


& Plant Handling 


Crushing and Grinding. JOHN Gross. U.S. Bur. Mines Bul: 
No. 402, 1938, 148 pp. There are 3 purposes of crushing: (1 
To produce a finished product (aggregates, paint, etc.), (2) to 
free constituent minerals, and (3) to increase or expose surfac: 
The mechanism of crushing is discussed, including the nature o! 
fracture, time-load-deformation surface, impact crushing, compres 
sion crushing, and wave shattering. The thermodynamics o! 
crushing, energy measurements, surface measurements, relation o! 
surface to particle size, and relation of surface to work input ar¢ 
considered. Direct methods of surface measurement include dis 
solution (for which requisite conditions, test methods, calibration 
and accuracy are detailed) and coercive force determinations; indi 
rect methods include microscopic measurements, sieve sizing, elutri- 
ation, sedimentation, and light transmission. Crushing and grind- 
ing efficiency is discussed, particularly the use of indirect methods 
on heterogeneous materials, illustrated with many experimental! 
results. The elimination of overgrinding might increase grind 
ing efficiency. The relative grindability of rocks can be determined 
by the use of a surface diagram, drop weight machine or sclero- 
scope. Machines for crushing and grinding are considered, with 
particular attention to explosive shattering. 142 references. 

AHE (1a) 

Use of Coercimeter in Grinding Tests. FRED D. DEVANEY 
& Witt H. Cocuirt (U. S. Bur. Mines) Mining Tech., Vol. 2, 
1938, T. P. 862, 13 pp. Original research. The coercive force 
of ground magnetite rammed in a brass cylinder is a function of 
the surface of the magnetite per unit volume. Surfaces of mag- 
netite crushed by dropping weights and in different ball mills 
were determined by coercive-force measurements, and the measure- 
ments correlated with grinding conditions. In a wet ball mill the 
ratio of the useful grinding in the mill to the useful grinding by 
drop weight was 0.428 (the useful grinding being determined by 
screening). In the same mill the ratio of ultimate grinding in 
the mill to ultimate grinding by drop weight was 0.655. 

JLG (la) 
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Gravity Concentration 


The Application of Jigs in Placer Mining Operations. D. N. 
VEDENSKY (Pan-American Eng. Co.) Mining Congr. ]., Vol. 24, 
May 1938, pp. 84-87, 98. Descriptive. Use of jigs for the 
increased recovery of placer Au was successfully introduced by 
Bulolo Gold Co. in New Guinea in 1932. Au recoveries made 
in the jigs were from 7 to 25% of the total clean-up. New 
methods for determining tailing losses are described. Typical 
flow sheets are given. BHS (1b) 


ic. Flotation 


Flotation of Complex Tin Ore—Concentrates of Galena, Stan- 
nite and Arsenopyrite—Gravity Collection of Fine Cassiterite. 
H. W. GANTWELL & L. M. ABELL. Chem. Eng. Mining Rev., 
Vol. 30, Mar. 1938, pp. 209-210. Descriptive. The sulphide ore 
of the Conrad mine at Howell, N.S.W., is one of the most com- 
plex. Two concentrates are produced: Ag-Pb and Cu-Sn, the 
latter smelted and shipped to Europe. Results of selective 
flotation method and the analysis of the ore are given. The ore 
was ground 1 hr. with 5 lb./ton Na:CO; and 1 Ib./ton NaCN. 
The galena float contained cresylic and ethyl xanthate, the stan- 
nite float higher proportions of these reagents, the conditioning 
treatment H2SO, 0.5 lb./ton and CuSO, 1 lb./ton. The arsenopy- 
rite float contained 0.03 lb./ton of ethyl xanthate. The stannite 
concentrate was refloated. The flotation tailing, assaying 4% 
metallic Sn, was tabled for the recovery of cassiterite and a re- 
covery of 53% of Sn was obtained, with the product assaying 
38.7% metallic Sn. Better than a 99% rejection of As from the 
finished galena and stannite concentrates has been attained. 

WHB (ic) 

Pulp Density as a Factor in Flotation. JosEPH NEWTON & 
A. C. IpsEN. Eng. Mining J., Vol. 139, May 1938, pp. 42-45, 
48. Data are tabulated of a study of the effect of pulp density 
on the flotation of 3 base-metal ores—a Pb ore, a Cu ore, and a 
Zn ore. Tentative conclusions drawn on flotation pulps vary- 
ing from 5% to 40% solids are: (1) Pulp density in itself has 
little or no effect on recovery, speed of flotation, ratio of concen- 
tration or grade of concentrate; (2) high pulp densities aggravate 
the harmful effects of slimes; (3) where nothing impedes the 
flotation of a mineral, the frothing time required is apparently 
independent of the pulp density; (4) the effect of inorganic flota- 
tion reagents appears to depend upon the concentration of the re- 
agent, referred to the water of the pulp as well as to the con- 
ventional pounds-per-ton-of-ore concentration; and (5) high pulp 
densities might give more economical operation by (a) increasing 
the capacity of flotation machines, and (b) decreasing the amount 
of reagent required on a pound-per-ton-of-ore basis. WHB (1c) 


Flotation of Banket Sands. H. R. ADAM & F. WARTEN- 
WEILER. J. Chem. Met. Mining Soc. S. Africa, Vol. 37, Sept. 
1936, pp. 108-116; Nov., p. 205; discussion, Vol. 38, 1937, 
p. 192. In flotation of Witwatersrand ore, a concentrate (4-5%) 
containing 80% of the Au and 95% of the pyrite is obtained. 
Regrinding the concentrate to 95% -—325 mesh gives 98% re- 
covery of the Au. Cyanide leaching of the tailing recovers 80% 
of its Au. The flow sheet is described. Reagent consumption is 
ethyl xanthate 0.10, pine oil 0.14, H2SO, 0.75, cyanide 0.12 and 
lime 0.48 lb./ton of sand. Total costs are 0.544 s./ton. For 
coarser grind, steel and power costs were £ 150 less per mo. but 
£ 400 less Au was recovered. Distribution of Au in size frac- 
tions of concentrate and tailing are given. Xanthate delays the 
cyanide dissolution of Au. Details of tests are given tabularly. 

AHE (lic) 

Principles of Flotation, VI—Influence of Temperature on 
Effect of Copper Sulfate, Alkalies and Sodium Cyanide on Ad- 
sorption of Xanthate at Mineral Surfaces. IAN WILLIAM WARK 
& ALWYN BirCHMOoRE Cox (Univ. Melbourne) Mining Tech.. 
Vol. 2, 1938, T. P. 876, 12 pp. Original research. A study was 
made of the influence of temperature on adsorption of xanthate at 
surfaces of galena, pyrite, arsenopyrite, chalcopyrite and sphalerite, 
and on the effects of alkali, cyanide and CuSO, in hindering or 
promoting adsorption. The development of a definite air-water- 
mineral contact angle was used to indicate the adsorption of a 
xanthate film on the mineral surface. For previous work, see also 
Metals and Alloys, Vol. 7, July 1936, p. MA 338L/5. JLG (1c) 


Mining and Milling at Pend Oreille. CHaries A. R. LAMBLY. 
Mining Congr. J., Vol. 24, Mar. 1938, pp. 12-18. Descriptive. 
An ore containing 6% Zn and 4% Pb is treated. Pb is recovered 
in a concentrate containing more than 80% Pb, with about 99% 
recovery. Flotation cells of the air flow type are used in the Pb 
circuit. Tailings from these cells are treated in Weinig cells, where 
a concentrate with about 62.5% Zn is produced, with about 92% 
recovery. About 800 tons of ore is treated daily. Total cost of 
milling is approximately $0.50 per ton of mill feed. BHS (ic) 
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Michigan’s Potential Iron Ores and the Outlook for Their 
Beneficiation with Particular Reference to Flotation. W. E. KECK 
(Michigan College Mining & Tech.) Eng. Mining J., Vol. 139, 
Apr. 1938, pp. 46-48. The applicability of flotation to the bene- 
ficiation of Michigan Fe ores is discussed under the following 
headings: (a) Low-grade siliceous formations, (b) high-S and 
high-P ores, (c) rejects from gravity concentration, (d) cost of 
flotation, and (e) the flotation concentrate in succeeding processes. 
Research on flotation as a beneficiation process is discussed briefly. 
The theoretical research consists of a study of the flotative proper- 
ties of each of the minerals and of synthetic mixtures of these 
minerals. These data are then applied to typical samples of the 
potential ores. A study of the effect of slimes is important. 
Separation of the coarse grains of the various minerals is simple, 
but it is almost impossible to separate the extremely fine ones. 
Results of laboratory tests on a number of typical potential ores 
are given. WHB (ic) 


id. Magnetic Separation 


Arsenic in Iron Ores and the Possibility of Eliminating It 
before Smelting (Arsen in Eisenerzen und die Méglichkeit seiner 
Austreibung vor der Verhiittung) W. LUYKEN & L. HELLER. 
Arch. Eisenhittenw., Vol. 11, Apr. 1938, pp. 475-481. A table 
shows As contents from traces to about 0.05% As in dif- 
ferent Fe ores in the world. A German ore contains 0.15% As, 
a French ore 0.20% As, and one African ore 0.73% As. Since 
As is readily dissolved by molten Fe, it can hardly be removed 
during smelting or steel refining. The only means of removing 
As is therefore by roasting, sintering, and concentrating the ore. 
Roasting holds forth possibilities, particularly upon oxidation with 
CO: after partly reducing the ore, but no operating results with 
this process are available. Roasting followed by magnetic separa- 
tion removed a good proportion of the As; such magnetizing 
roasting was more effective than sintering although some As can 
also be removed by sintering. SE (id) 


le. Amalgamation, Cyani- 


dation & Leaching 


The Control of the Alkalinity of Cyanide Pulps—Recent 
Work at Morro Velho. T. Haven. Bull. Inst. Mining Met. 
No. 401, Feb. 1938, 16 pp. The ores are complex mixtures of 
quartz, carbonates, and sulfides. Au occurs as a native alloy with 
Ag in a fine state of division associated with pyrite and pyrrho- 
tite; the higher the As content, the greater the Au. Milling con- 
sists of fine grinding, gravity concentration to remove coarse Au 
and arseno-pyrite, and cyanidation of the tailings. The dilute 
pulp from the mill is settled to give a cyanide pulp, containing 
65-70% solids. One of the greatest difficulties has been alka- 
linity control, excess CaO being harmful; optimum pH was 9.6. 
At pH 10, cyanide consumption and dissolution of Au decreased, 
due to formation of thiocyanates. Below pH 7, cyanide destruc- 
tion, through formation of ferrocyanides and liberation of HCN, 
was very great. Cd and Zn modified cyanide consumption by 
suppressing the formation of ferrocyanides, while Pb and Hg in 
addition permitted greater Au extraction. Hg** was more active 
than Hg*, and both were more active than Pb. The soluble Pb 
salts were more active than insoluble oxides, which differed (red 
Pb and fused litharge—useless; low-temperature litharge—fairly 
useful). As Pb increased, the CaO demand increased, and the 

ulp became more strongly buffered. Best results were obtained 
- pretreatment with Pb at pH 10-10.4. As Pb increased, the 
proportion of thiocyanate increased over ferro-cyanide in the final 
solution and the total cyanide consumption decreased. A critical 
point was reached at which no ferrocyanide was found in the 
solution; cyanide consumption and tailing assay were at a mini- 
mum. Further Pb addition increased cyanide consumption. Re- 
placing Pb with an equivalent of ZnSO, resulted in low cyanide 
consumption, but Au dissolution was very poor. However, if not 
accompanied by soluble ferrocyanides, Zn box tailing solution 
could replace about 14 of the Pb demand. Buffered as it was 
with dissolved salts, this stabilized the pulp. Buffered solutions 
are ef the greatest importance in treating this ore. Speed of Au 
dissolution is roughly proportional to the quantity of injected air. 
Present practice calls for addition of 0.7-1.1 lb. CaO/ton of sand 
and 2-3 Ibs. for slime, barren solution from the tailing of the Zn 
boxes, and 1 lb. Pb/ton of solids. Cyanide additions are only 
1-114 lbs. NaCN/ton of ore. Extraction is more than 80%. The 
foregoing practice has reduced tailing losses 50% and recyanida- 
tion is ummecessary. Experiments on Espirito Santo ore gave 
similar results by these methods. FeCOs; and ankerite formed fer- 
rocyanides; pyrrhotite formed thiocyanate. With ores containing 
both FeCO; and FeS, permissible alkaline range is very narrow; 
if too alkaline, pyrrhotite is attacked; if too acid, FeCO, is 
attacked. AHE (le) 
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2-ORE REDUCTION 





Za. Non-Ferrous 


The Reduction of Chromium Oxide by Hydrogen and Solid 
Carbon (Ueber die Reduktion von Chromoxyd mit Wasser- 
stoff und festem Kohlenstoff) W. BAUKLOH & G. HENKE. Z. 
anorg. allgem. Chem., Vol. 234, Dec. 20, 1937, pp. 307-310. 
Original research. Practical reduction of pure CrzO; with either 
H: or solid C begins at 1000° C. This temp. is reduced 150- 
200° C. by the presence of Fe. HFK (2a) 


Reduction of Magnesium Oxide with Calcium Carbide. A. S. 
MIKULINSKI” & R. N. RUBINSHTEIN. Legkie Metal., Vol. 6, 
Nov.-Dec. 1937, pp. 15-18. In Russian. Original research. MgO 
and CaC, were heated to 850-1200° C. under a pressure of about 
1 mm. Hg in an Fe tube which contained a condenser to condense 
the Mg. Reduction of MgO began at 900° C., and at 1200° C. 
about 60% was reduced in 2 hrs. HWR (2a) 


2b. 


Temperature Readings in Blast Furnace Stock Column. 
HyJALIMAR W. JOHNSON (Inland Steel Co.) Blast Furnace Steel 
Plant, Vol. 26, Feb. 1938, pp. 165-168. Original investigation. 
Four holes were drilled through inwall 7 ft. below stock-line at 
90° to each other. Four thermocouples were driven into stock 
column simultaneously 4 ft. beyond edge of wall and connected 
to 2 portable potentiometers. As soon as temp. came to equi- 
librium, readings were taken, couples withdrawn 6 in. simul- 
taneously and readings again taken. This was done at 6-in. inter- 
vals until ends of couples were at inside edge of wall. ae 
on 5 different surveys are presented tabularly, and graphically by 
means of drawings of furnace sections on which temperatures are 
indicated on the 4 radii and isothermals drawn. Surveys show 
that during periods of lower tonnage, peripheral distribution of 
gas was less satisfactory and indicate that faulty peripheral dis- 
tribution occurred during a period of less efficient furnace opera- 
tion. Peripheral distribution in a blast-furnace varies, and a 
survey taken along a radius may represent the condition along all 
radii of that plane, but frequently there are wide differences in 
the distribution along different radii. MS (2b) 


Electrical Resistance of the Charge Used in Making Ferro- 
silicon. S. KHITRIK & YA. TSYBAKIN. Teoria i Pract. Met., 
Vol. 10, No. 3, 1938, pp. 23-29. In Russian. Original investi- 
gation. The electrical resistance of coke and mixtures of (1) coke 
and quartz, (2) of coke, quartz and steel chips, and (3) of coke, 
quartz and Fe ore, were determined at temp. up to 950° C. The 
resistance of coke drops about 50-60% on heating between 600° 
and 850° C., and then remains practically stationary. With the 
same coke size, increasing quartz lumps from 10 to 50 mm. re- 
duced the resistance of the charge from 140 to 42 ohms. Elec- 
trical resistance of a mixture is a straight line function of the 
coke-quartz diameter ratio. Deviations from this rule observed 
in plant operation can be attributed to stratification of the charge. 


(2b) 


Casting Machine of New Design Increases Output and Cuts 
Cost. Steel, Vol. 101, Oct. 18, 1937, pp. 52-54. Describes 
machine installed to serve 2 blast-furnaces of Wheeling Steel 
Corp., Steubenville, O. It can produce more than 2000 tons of 
100-lb. pigs at a cost of 9-10 cents/ton. It is of the double-strand 
type, designed to operate with a minimum amount of wear on 
moving parts. Cast-steel molds have been found to outlast cast-Fe 
molds 3-5 times. MS (2b) 


Ferromanganese from Low Grade American Ore. HELGE 
Logrquist. Metal Progress, Vol. 33, Jan. 1938, p. 68. Describes 
method for producing high grade ferromanganese from low 
grade ore by treatment of high P spiegeleisen resulting from cus- 
tomary smelting of American ores using a slag that absorbs the 
Mn as oxide. Slag will analyze 60% Mn, less than 2% Fe and 
very low P, and can be profitably smelted to ferromanganese. 

WLC (2b) 
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Lean Ores. Wm. A. HAVEN (Arthur G. McKee & Co.) Steel, 
Vol. 102, Feb. 28, 1938, pp. 48, 50-53, 74; Mar. 7, 1938, pp. 
72-74, 76-77. Describes a blast-furnace plant under construction 
at Scunthorpe, England, to be operated on native Frodingham 
ironstone containing less than 25% Fe, the lowest grade of Fe 
ore used commercially in large quantities any place in the world. 
These ores contain a considerable excess of CaO, and for fluxing 
purposes, siliceous ores will be added to the burden. Froding- 
ham ore is mined by open-pit methods and is transported in 
mine cars, with a short haul, to furnace bins. Unit costs are 
not more than 4 cents, delivered at the furnace. Gas-engines will 
be used for blowing furnaces. Disintegrators will clean all the 
gas except that for blowing-engines, which will be cleaned by a 
Cottrell unit, the first of the American type to be installed in 
Europe. Stock-house and top-charging systems, and transport for 
raw materials, slag, and hot-metal, in which usual English design 
varies considerably from American lay-outs, will follow modern 
American practice. A low-pressure spray system for watering 
inwall cooling plates, now in use at Frodingham, will be retained 
Many features of the new plant will be of customary McKee design 
The 10114 x 22',-ft. stoves will be of all-welded construction 
Stacks for the most part have been proportioned in a manne: 
similar to modern American stacks, principal exception being i: 
height and angle of furnace bosh. Stacks are 94 ft. 4 in. x 2 
ft. Bosh angle is 78° 1114” and height, 11 ft. Provisions hav 
been made for use of bosh tuyeres, although they will not be in 
stalled at first. Primary and secondary crushers of ample capacit; 
are being installed. Material will be crushed initially to 214 in 
maximum. If it should be found advantageous, secondary crush 
ers can be set up to 1144 in. maximum. All minus %-in. mate 
rial will be removed and sintered. In the treatment of th 
siliceous ores, the undersized materials from the scalping screer 
in advance of the primary crushers, at minus 4 in. or less, wil 
be dried in a rotary kiln to 10% moisture. Minus %-in. mate 
rial will be sintered, and the rubble will go direct to furnaces 
For controlling the chemical composition of the burden, th 
Robins Messiter bedding system of ore grading is being installed 
Crushed materials are spread in thin layers by a belt system int 
beds 59 x 150 ft. in area and to a depth of about 22 ft. Reclaim 
ing is done by slicing sections from the triangular shaped bed 
The system has been borrowed from the Cu industry, and thi 


will be the first used in the Fe industry. MS (2b) 
Charge Distribution in Blast Furnace Tops. N. GoLpDsTEIN 
Teoria i Pract. Met., Vol. 10, No. 3, 1938, pp. 9-19. In Rus- 


sian. Original research. A model of a blast furnace top 5 m 
in diameter and 2 m. high, provided with a bell and hoppe: 
charging device, the bell diameter of which was 3.70 m., was 
sectioned to represent a segment of the normal furnace top, on: 
wall being made of glass to facilitate observations. Space distri- 
bution of whole rounds and particles of individual rounds was 
investigated. Under these conditions, closely approaching actual 
blast furnace operation, the angle of repose of coke was 31-34°, 
similar to the angle of repose of ore. Wedging of fine ore can 
be explained by its falling among coke lumps. Angles of repose 
increase with the size of particles. The latter has a pronounced 
influence on the quantitative distribution of materials across the 
section of the furnace. (2b) 


Fuel Economy in the Industry. Is the “Balanced” Works 
Still Possible? A. F. Wepper. Iron Steel Ind., Vol. 10, Sept. 
1937, pp. 591-594. Considers the balance between fuel, heat and 
power in a plant involved in the production of rolled steel from 
Fe ore. In an ideally balanced works, the entire supply of heat 
and power is derived from the coal supplied to the coke ovens. 


This ideal will probably not be attained. CMS (2b) 
Making Ferrosilicon Using Sinter. S. Hitrik. Teoria i Pract. 
Met., Vol. 10, No. 1, 1938, pp. 52-54. Im Russian. In place of 


charging quartz, Fe ore and reducing agents, into the electric fur- 
nace, it is proposed to replace them with a sinter made of river 
sand and Fe ore. Some experiments conducted in a laboratory 
arc furnace showed that the use of sinter permits saving of about 
l4 the current required for reduction. (2b) 
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Modern Methods of Sand Testing. W. M. Y. BUCHANAN. 
Foundry Trade J., Vol. 58, Apr. 21, 1938, pp. 329-332. Original 
research. Discusses the A.F.A. and B.C.I.R.A. test pieces, and 
nethods of using them. The A.F.A. test is very simple and is use- 
ful as a daily check on variations. However, the errors and limi- 
tations of the A.F.A. test should be understood, as it is often 
represented as something more accurate than it really is. The 
American work is all founded on 2 in. x 2 in. test pieces. The 
A.F.A. test-piece is not really representative of molding practice. 
Generally speaking, the green-strength, permeability, shear, resili- 
nce, hardness and, lately, flowability are not connected or asso- 
ated as they should be. The A.F.A. test is subject to variations 
f ramming due flowability, with change of water, clay and 
rain size, as well as distribution. It is recommended that: (1) 
(he A.F.A. test apparatus be made with the tube free to move 
lownwards during ramming, and so produce a test-piece as nearly 
niform as possible; (2) the “Index of Ramming’ method be 
ided to the A.F.A. test; (3) the deformation test be done in the 
resent recommended spring balance, by the fitting of a micrometer 
sc on a square-thread screw; and (4) the yield point indicator 
added to the compression balance. AIK (3) 
Stove Plate Castings—Moulding Sand Requirements—Defects 
tue to Unsuitable Sand. T. DoNALD BARNES. Can. Metals 
} (et. Inds., Vol. 1, Apr. 1938, pp. 117-119. A brief outline of 
characteristics of molding sand, the defects it may cause in 
wveplate castings, and how the defects may be remedied. Mold- 
g sands are evaluated on the basis of physical properties: (1) 
jisture, (2) permeability, (3) strength, (4) fineness, (5) re- 
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fractoriness, and (6) durability. Suitable stoveplate molding 
should meet the following limitations: permeability 10-18, green 
Shear strength 1.1-1.3, green compression strength 5.0-6.0 and 
moisture 7.3-8.3%. Molding sand defects include: rat tails, pin- 
holes, dirt and cutting, rough surface, blows, drops, and scale. 
WHB (3) 
What Is Dry Sand Strength? N. J. DuNBeEck (Eastern Clay 
Products, Inc.) Foundry, Vol. 66, Apr. 1938, pp. 32, 80. Original 
research. Dry strength varies with temp. but amount of variation 
and point at which strength varies depends upon kind of bond 
used, according to the Am. Foundrymen’s Assoc. dry strength test. 
This standard test has value as a control test when one natural 
sand, one bond or one fixed combination of materials is used. 
This is true only so long as exactly the same materials are used. 
Therefore, the test must be correlated with actual casting results. 
The solution may be to mention temp. condition; otherwise, dry 
strength term is not definite enough. VSP (3) 


The Use of Copper in the Construction of Molds (L’Emploi 
du Cuivre Pour la Constitution des Moules) H. J. MILLER. 
Cuivre et Laiton, Vol. 11, Jan. 30, 1938, pp. 31-33; Feb. 28, 1938, 
pp. 79-84. Practical. Cu molds are used particularly if it is 
desirable to prevent a reaction between the C present in the melt 
and the oxides formed on the surface of the cast metal; the great 
heat conductivity is thereby of particular advantage. Types of 


molds and correct shaping for cast Fe, steel and Cu castings are 
Ha (3) 


described. 16 references. 





“A number of Doctor's disser- 
tations have been written here 
on work that has involved the 
use of our induction furnace 
Some of these works have been 
published and are as follows: 
Jennings. W. H.. Pennington, W. A 

The determinetion of the retes of 
grephitizetion et 925 C. in tungsten 


~—manganese white cost iron. Trans 


Am. Soc. Metals 22, 751-465 (1934) 


"In 1924, we purchased a 35KVA Ajax-Northrup High 
Frequency converter for use in the production of alloys for kone 
our research in metallography. For the most part, our work Jennings, WH. : 

has involved studies on the graphitization of white cast iron. 


“It is possible with the converter to produce the desired 
compositions quickly and easily. The simplicity of the alloy 
forming process has made it possible for the research 
workers to cover their metallographic problems thoroughly 
in a relatively short time. 


"The induction furnace has been a great aid in the prepara- 
tion of magnesium oxide crucibles for use in making high vor > ecallag? a 
purity alloys. Some of our work has involved the heating — grephitinstion behavior of white 
of metals to high temperatures in vacuo or in inert or con- ota eurane 10h) oltege Jour 
trolled a ; the induction furnace is ideal for this 
kind of operation. 

“Our Ajax-Northrup unit, oN is one of the earlier models 
is still in good working cond 


Heat of formation of cementite as 
electrolyzed from pure iron carbon 
alley of evtectoid structure and 
composition. Amer. Soc. for Steel 
Treot., Trans. 10:615-30 (1926) 


Jennings, W. H.. and Henderson, E. L 
Effect of molybdenum on graphit 


tation of white cast iron. Metels 


and Alloys. 2:723-226 (1931) 


Heyes. Anson, ond Wetefield, H. U 
The carbon conten? of pearlite in 
won-carbon slloys conte ae | one per 
cent silicon. Amer. Soc for Stee! 


Treat, Trans. 10:214-221 (1926)." 
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3a. Non-Ferrous 


Sand and Chill Casting of Zinc Alloys, Production Rules and 
Properties (Sandform- und Kokil’enguss von Zinklegierungen, 
Herstellungsregeln und Eigenschaften) F. N. Hutu. Tech. 
Zentralblatt prakt. Metallbearbeit., Vol. 48, Feb. 1938, pp, 163- 
166. Original experiments on the usefulness of high-Cu (3% 
max.) and low-Cu (0.4% max.) Zn alloys for sand and chill 
casting. -The following alloy has been developed for sand cast- 
ing: 3.8-4.0% Al, 1.1-1.3% Cu, 0.02-0.04% Mg, bal. Zn, im- 
purities: .007% max. Pb, .005% max. Cd, .001% max. Sn, 
Pb +- Cd + Sn = .008% max. A table lists 18 physical proper- 
ties of sand and chill cast test bars. The increase of impact 
strength from 1 cm.kg./sq. mm. to a maximum of 6 cm.kg./sq. mm. 
is notable. Casting temperature: 410°-450° C. Furnace temp. 
should not exceed 500° C. Addition of 1-4% pulverized coal 
to sand of 8% moisture (5-8% Al:O;) is recommended. Molds 
for chill casting should be preheated to 200°-280° C. and coated 
with colloidal graphite suspended in water. Microstructures (1% 
alcoholic HNO; as etchant) show coarse grain when mold temp. 
is lowered to about 140° C., resulting in marked loss of impact 
strength and somewhat lower tensile strength and elongation. 
Microscopic examination offers a useful indication of the quality 
of Zn alloys. EF (3a) 


Casting Strains in Aluminum Casting Alloys (Gussspannungen 
der Aluminium-Gusslegierungen) SCHNEIDER. Aluminium, Vol. 
20, Mar. 1938, pp. 188-191. Review plus experiments. Strains 
are produced in castings by impeding the shrinking (by cores and 
by the shape or projecting parts of the mold), or by temp. differ- 
ences in the various parts of a casting (caused by too large dimen- 
sions, large differences in wall thickness, or casting methods). 
The strains can be measured by a “strain frame,” its application 
and the evaluation of the stresses is described in detail, and some 
results are given. Annealing at 350°-400° C. removes casting 
strains almost entirely; the annealing temp. must be such that the 
Al parts are heated to the range of sufficient plasticity. The 
duration of annealing is of no great consequence since tests from 
1 to 6 hrs. gave only slightly different results. Casting strains 
in Al were found to be 0.5-3.5 kg./mm.’, practically the same as 
for cast Fe. Suggestions are given for minimizing casting strains 
in chill molds and sand molds by proper dimensioning and 
arranging of the molds and removing of the casting from the mold 
at the right time. Ha (3a) 


The Effect of Intense Sound upon Metallic Melts (Die Wir- 
kung intensiven Scholls auf Metallschmelzen) GERHARD SCHMID 
& LoTHAR EnrRetT. Z. Electrochem., Vol. 43, Nov. 1937, pp. 
869-874. Original research. Sonic radiations of 10 kilocycle 
frequency were employed, to study their effect on the solidification 
process of Cd, Sb, silumin and duralumin, and their effect on the 
dispersion of Pb in Al. A marked grain refinement occurred 
when melts of pure Cd and pure Sb were irradiated during solidi- 
fication. The hardness of the Sb increased from 52 Brinell for 
the unirradiated melt, to 34 Brinell for the irradiated melt. For 
the frequency used, no effect on the cooling curves was noted for 
the metals or alloys considered. A considerable dendritic refine- 
ment, as well as fine dispersion of interdendritic material, is 
effected by irradiating duralumin. Fine dispersions of Pb in Al 
and Cd in silumin may be obtained by irradiation. Such dis- 
persions should be of interest in the production of bearing alloys. 


HAS (3a) 


Studies on the Castability of Zinc Alloys (Untersuchungen 
iiber die Geissbarkeit von Zinklegierungen) Z. BURKHARDT, F. 
Hutu & E. Koops. Z. Metallkunde, Vol. 29, Nov. 1937, pp. 
380-88. Experimental. Tensile properties, fluidity, ability to fill 
the mold, hot brittleness, and pipe formation were all used as 
measures of castability. The most satisfactory ternary Zn alloy 
found contained 4% Al, 1 to 1.5% Cu, and 0.03% Mg. For 
sand casting, the risers should be kept low and small, several 
small ones being better than one large one. The best physical 
properties were near the risers. Average properties were: Tensile 
strength 35,000 Ibs./in.*, elongation 1.2%. For chill casting, 
large high risers were best, and the best physical properties were 
found away from the risers. Average values were: Tensile strength 
30,000 Ibs./in.,’ elongation 1.5%. GD (3a) 


Review of Investigations of the Theoretical Principles of the 
Refining of Silumin (Zusammenfassung der Untersuchung iiber 
die theoretischen Grundlagen der Silumin-Veredlung) KiRsTEN. 
Aluminium, Vol. 20, Apr. 1938, pp. 266-268. The various theories 
to explain the refining of silumin by addition of Na fluoride to 
the melt are reviewed. The addition produces a finer grain anc 
thereby improves the mechanical properties of the material. The prob- 
able reaction, according to Curran, is 4 NaF + Si = SiF, + 4Na; 
Na is absorbed by the Al bath while SiF, evaporates. This theory 
is, however, not accepted by other investigators; a satisfactory 
theory has not yet been given. 11 references. Ha (3a) 
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Pressure Die Casting. HANs LAwetzKy. Metal Ind., Lon- 
don, Vol. 52, Apr. 1, 1938, pp. 359-363. Review. Permanent 
molds for castings have been in use for some time, but the pres- 
sure die casting method is comparatively new. Where quantities 
of accurate castings are required, the pressure die casting method 
is by far the most economical. Extensive tests proved that pres- 
sures required for the formation of fine grained castings exceed 
those economically available with gas compressors. For this rea- 
son, development work returned to the use of piston pressure. 
Piston wear has been reduced by melting the metal in a separate 
furnace before charging to the piston. This method allows cast- 
ing Zn alloys at high temp. to form an exceedingly dense skin, 
which is necessary for plating, to overcome the intergranular cor- 
rosion difficulties formerly encountered. Other metals require low 
temp. and are worked semi-solid. The casting temp. of brass 
varies from 850° to 900° C., according to the composition. The 
temp. must be kept below the evaporation temp. of Zn. The 
mechanical properties of Cu-base alloy die castings sometimes excel 
the corresponding figure for good structural steel. Attempts have 
been made to cast gunmetal, and although the results have been 
favorable, this work can not be regarded as economical. Until 
better die material is available, the use of this method for cast Fe 
on a large scale is impractical. Hydraulic power has been selected 
after careful trials as the most suitable for pressure die casting. 
The operation of such a machine is described. The material to 
be die cast sets the limit to the precision of the castings; the 
lower the casting temp., the higher the precision. RWB (3a) 


Die-casting Practice in the Aluminum Industry. ARTHUR 
STREET. Light Metals, Vol. 1, Apr. 1938, pp. 96-98. Review. 
The gravity and pressure methods of die-casting are compared. 
Gravity casting is usually partly manual, while the pressure 
die-casting process, besides employing much higher pressures, is 
semi-automatic. The necessity for the production of a large 
number of castings from a single die for economy is stressed. A 
wide range of Al alloys is used. The Al-Si alloys are largely used 
for pressure die-casting, while the Al-Cu alloys are more suitable 
for gravity castings. Proper design is necessary to take full ad- 
vantage of the opportunities that die-casting affords. Often re 
duced sections (compared to sand castings) may be used becaus« 
of the denser, stronger castings obtained with this method, and 
no allowance need be made for machining. AUS (3a) 


Cooling Curves of Silumin of the Type GAI-Si (Ueber Ab- 
kithlungskurven an Silumin der Gattung GAI-Si) E. PrwowArsk» 
& H. A. Nipper. Aluminium, Vol. 20, Mar. 1938, pp. 165-167 
Experiments to elucidate the still unknown chemistry and physic 
of the refining process of the AlI-Si casting alloys are reported 
When refining eutectic silumin by treating it with Na or an alka! 
salt or a mixture of both, the otherwise coarse precipitation of S 
becomes very fine-grained; the strength is improved 25-30% and 
elongation 50-60%. The 27 different melts which were investi 
gated showed certain definite characteristics in their cooling curve 
which point to a relation with the treatment of the melt, but n 
definite conclusions can yet be derived for practical purposes. Th 
refinement by Na additions was noticeable only in eutectic Al-Si 
melts or melts very close to the eutectic. Ha (3a) 


Electric Heat in the Production and Working of Magnesium 
Alloys (Elektrowarme bei der Erzeugung und Verarbeitung von 
Magnesiumlegierungen) H. SCHUNCK. Electrowdrme, Vol. 8 
Feb. 1938, pp. 42-44. Descriptive. Mg alloys in current use ar 
of 2 types: (1) those with more than 90% Mg and additions 
of Al, Zn, Mn and Si, the so-called Elektron metals, with sp. gr. 
1.8, and (2) Al-Mg alloys with 5-10% Mg and small amounts ot 
other elements, the so-called Hydronalium alloys, with sp. gr. 2.6 
The melting practice for the 2 groups are different; the first 
group must be heated considerably above the melting point (to 
about 900° C.). High frequency furnaces can be used for both 
groups, low frequency for group 1. The various processes are 
described briefly. Ha (3a) 


Casting of Light Metal Ingots (Ueber Leichtmetall-Blockguss) 
H. ROuric. Z. Metallkunde, Vol. 28, Feb. 1936, pp. 43-45. 
Review. Pure Al and alloys of Al with a restricted melting range 
may be cast into homogeneous ingots, whereas alloys with a wide 
mushy range, i.e. Al-Cu alloys, will not solidify homogeneously. 
Inverse segregation may produce an ingot surface rich in Si and 
Fe if “pure” Al is used, and a surface rich in Cu if Cu-Al alloys 
are cast. It will then be necessary to machine off the surface layer 
price to the rolling of the ingot. The use of flat ingots and low 
pouring temp. is suggested as a remedy. GEG (3a) 


Gating Non-ferrous Castings. N. K. B. Patcu. Foundry, 
Vol. 65, Dec. 1937, pp. 29, 78, 80; Vol. 66, Jan. 1938, pp. 36, 
82, 85. Practical discussion. Emphasizes the importance of 
sprue size in order to keep it full of molten metal during pour- 
ing. Leaded bronzes are introduced at bottom of mold. Gives 
information on location of gates, size of rises and use of chills and 
mold surface coatings. In Al bronze casting, care should be exer- 
cised not to break oxide film. VSP (3a) 
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Melting of Thomas Pig Iron in the Blast Furnace with Acid 
Slag from Iron-poor German Ores (Erschmelzen von Thomas- 
roheisen im Hochofen mit saurer Schlackfiihrung aus eisen- 
armen deutschen Erzen) W. LENNINGS. Mitt. Forsch. Anstalt. 
Gutehoffnungshitte Oberhausen A. G., Vol. 6, Jan. 1938, pp. 
1-24. Review. The utilization of very poor Fe, and high SiO, 
ores, which has been necessary in Germany since the war, was 
investigated. The usual method of melting such ores with lime- 
rich slags is unsuitable, for the consumption of coke would be 
too great and the pig Fe production per unit of furnace space too 
small to be economical. The Paschke-Peetz process of melting 
such ores with a low lime addition and a SiO,-rich slag has 
given practical success; the principle of the method is to reduce 
the coke consumption for melting of the slag to a minimum by 
low lime addition. The greater fluidity of the acid slag offers 
less resistance to the blast and furnace gases, and therefore econo- 
mizes on the coke consumption as the proportion of Fe-poor ore 
in the charge is increased. The total cost of pig Fe production 
is, however, still higher for the Fe-poor ores, no matter what the 
type of slag. 18 references. Ha (3b) 


Mechanical Charging Electric Furnaces Working on Solid 
Charge (Le Chargement Mécanique des Fours Electriques 
d’Acierie en Marche Solide) E. DECHERF & R. Sevin. J. Four 
Elec., Vol. 46, Nov. 1937, pp. 372-374; Dec. 1937, pp. 402-408. 
In the Demag system the charging is done, after removing the 
roof, with a basket the bottom of which is composed of several 
triangular leaves tied in the center. Siemen’s method calls for 

of removal and the use of a basket composed of 2 spherical 

gments forming a hemisphere, which is opened by rotating 
round hinges placed along its diameter, so that the furnace walls 
re easily cleared. Brown-Boveri improved on this design by 
acing inside of the hemi-spherical basket a cylindrical container. 
he method proposed by Stein-Jeumont also requires a spherical 
isket in the shape of a spherical segment, which must be opened 
hen releasing the charge. The Heuland system provides a cylin- 
ical basket, closed at the bottom by a round steel plate, which is 
ft in the furnace when charging. JDG (4b) 


Carbon Dioxide Used in Cartridge for the Removal of Slag. 
URRAN CAVANAGH. Blast Furnace Steel Plant, Vol. 25, Oct 
137, pp. 1099-1100. Blasting and loosening of slag or cinders 
open-hearth slag-pockets is effected by release of CO, con- 
ed in a steel cartridge, which is placed in a hole drilled into 
mass. Cartridge consists of tube 2 in. in diam. and 4 ft. 
ng, sealed at one end by a threaded cap, containing firing mecha- 
ism, and at the other end by a soft steel disc held in place by a 
ireaded discharge cap. Chemical heating element, inserted dur- 
ig assembling of cartridge, burns when cartridge is discharged 
an electric current, gasifys the liquid CO, almost instantly, 
id causes disc to rupture. Thickness of shearing disc determines 
elease pressure, which can be made to vary from 6000 to 20,000 
ibs./in.”. In a normal 6 x 18 ft. pocket, 2-5 shots are required. 


MS (3b) 


Action of Dirt Traps in Teeming Steel. A. GARKUSHA & A. 
LAZORENKO. Teoria i Pract. Met., Vol. 9, No. 10, 1937, pp. 
15-17. In Russian. Inefficient operation of dirt traps of stand- 
ard design used in bottom-pouring steel ingots led to a series 
of investigations using glass models and transparent liquids car- 
rying suitable suspensions. The ratio of specific gravity of the 
liquid and suspended matter was kept about the same as in the 
case of steel and its non-metallic inclusions, and the teeming 
speed was kept equivalent to that used in actual practice. A 
trap design that effected proper purification is described. The 
trap has a length to depth ratio of 1.5 instead of the usual 0.5. 

(3b) 

Quality of Steel Produced by Baby Bessemer Process. V 
LAPITSKI. Teoria i Pract. Met., Vol. 9, No. 10, 1937, p. 14. 
In Russian. Better quality of metal can be obtained in this 
process because the blast is applied from the top, and, therefore, 
no slag emulsion forms and less gas absorption takes place. 
Reduced emulsion content improves the casting characteristics of 
steel. N determinations showed variations between 0.0078 and 
0.0095%, corresponding to a range between the open hearth and 
1egular Bessemer metal. (3b) 

Improving Quality of Axle Steel. M. P. Kuznetsov & A. 
LUKASHEV. Teoria i Pract. Met., Vol. 9, No. 8, 1937, pp. 56- 
60. In Russian. Statistical study of many axle heats made in a 
basic open hearth furnace indicated the desirability of a decar- 
burization rate of 0.0033% C/min. during the last 45 min. of 
finishing. 0.056-0.060% FeO in steel, slag basicity before deoxi- 
dation of 2.0-2.05 (corresponding to MnO content of 12.5- 
13.5%) and teeming time of 35-45 min., using 1495° C. as the 
minimum tapping temperature, were also recommended. (3b) 
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SE them for efficient melting and refining of all kinds 
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Permanent Magnet Material Is Finding Widening Applica- 
tions. Steel, Vol. 101, Dec. 27, 1937, pp. 38, 40, 60. Discusses 
properties and applications of Alnico, and describes its manu- 
facture at the plant of Continental Motors Corp., Detroit. Con- 
tains 12% Al, 20% Ni, 5% Co, and 63% Fe. Alloy is melted 
in 100-lb. coreless induction furnaces. SiO. crucibles are used. 
These have a short life. Pouring temperature is over 3000° F. 
Castings are cleaned, ground, and given a complicated heat treat- 
ment to obtain the desired structure. Curves show comparison of 
Alnico with other magnet materials with regard to demagnetiza- 
tion, energy, and resistance to stray fields, heating, and vibration, 

MS (3b) 

Methods for Increasing Heat Capacity ot Open Hearth Fur- 
maces. I. KAZANTSEV. Teoria i Pract. Met., Vol. 9, No. 8, 1937, 
pp. 48-55. In Russian. Fuel input in open hearth furnaces may 
be increased to any desired figure, even in old installations, but 
air supplied by natural draft soon becomes insufficient for com- 
bustion. The chief reason for draft drop is the resistance of 
the valves and improper design of ports and downtakes. An 
extended investigation showed the advantages associated with re- 
designing ports so that the dynamic energy of the gases is trans- 
formed into static, and sharp breaks in gas passage are eliminated. 
A tentative design of such a modification is given. (3b) 


Operating Characteristics of New Open Hearth Furnace. 
CHARLES LONGENECKER (Staff) Blast Furnace Steel Plant, Vol. 
25, Dec. 1937, pp. 1279-1281. Describes operation of McKune 
type open-hearth furnace at Hamilton, Ont., plant of The Steel 
Company of Canada, Ltd. (See also Metals and Alloys, Vol. 8, 
Nov. 1937, p. MA 671R/5.) Gas burned has been chiefly a 
mixture of 10% blast-furnace and 90% coke-oven gas. Total 
charge is about 400,000 Ibs., of which 37-42% is hot pig-Fe and 
the remainder scrap. Furnace is equipped with automatic control 
and waste heat boiler. For the first 3 months, fuel consumption 
averaged 2,904,000 B.t.u. per net ton of ingots. MS (3b) 


Appearance of Slag Tests of a Basic Open Hearth Process. 
S. Levin. Teoria i Pract. Met., Vol. 9, No. 10, 1937, pp. 18-19. 
In Russian. CaO affects the appearance of slag tests the most. 
With lesss than 30%, the slag looks dull and gray, becoming 
darker and glossier with increasing amounts. SiO. has only a 
slight effect. FeO can be estimated by the fracture. With 18- 
22% of FeO, the outside glossy skin is 2-3 mm. thick and sur- 
rounds porous core; lowering it to 15-16% results in thickening 
of the outside skin to 6-8 mm. and lesser porosity of the core; 
6-8% FeO produces a dense fracture practically free from blow- 
holes. Mn shows up as rippling of the surface. (3b) 


Life of Refractories in Open Hearth Furnaces. A. RUBAN. 
Teoria i Pract. Met., Vol. 9, No. 10. 1937, pp. 32-40. In Rus- 
sian. Detailed investigation of phenomena taking place in brick- 
work of open hearth furnaces during heating up—65% of brick 
used for these furnaces had rounded edges, 75% had broken 
edges, 80% were cracked or checked, 50% were misshapen, 15% 
were warped, 15% had Fe spots and 40% did not ring. These 
figures were averages in 88 shipments to 2 plants in which inves- 
tigations were conducted. A separate study of the quantity of 
dust carried into checkers by furnace gases indicated a direct rela- 


tion between the volume of dust and speed of the gases. (3b) . 


Aluminum in Cast Iron for Rolls. K. Bunn, D. KATSNELSON 
& S. Rapoport. Teoria i Pract. Met., Vol. 9, No. 8, 1937, pp. 
65-71. In Russian. Al was added to 100-lb. lots of cast Fe 
melted in crucibles, Al apparently reduces grain size, but definite 
conclusions are unwarranted, because the grain size is affected by 
many other factors as well. Al has no effect on depth of hard- 
ness. Similar to Si, but with more potency, Al greatly reduces the 
thickness of both chilled layer and transition zone. Al rapidly 
softens cast Fe up to 0.5%, but above this and up to 1.2% All, the 
hardness remains the same. Al speeds graphitization reactions 
and causes much finer graphite distribution. (3b) 


Theory of Chill Formation in Cast Iron. K. BUNIN. Teoria 
i Pract. Met., Vol. 9, No. 12, 1937, pp. 111-113. In Russian. 
The relation between the temperature of eutectic transformation 
and the speed of cooling was determined experimentally on 4 
types of irons. Lower critical speed of cooling permits a partial 
decomposition of solid solution, retaining a portion of it at the 
temperature at which cementite is formed. It defines the boundary 
between the mottled and white Fe. Upper critical chilling speed 
results in formation of cementite alone. Lower critical cooling 
speeds varied between 90° and 150° C./min.; upper between 
180° and 210° C./min. (3b) 


Viscosity Determination of Slag Systems. J. R. Rair & R. 
Hay. J. Roy. Tech. Coll. (Glasgow), Vol. 4, Part 2, Jan. 1938, 
pp. 252-275. Original research. An apparatus designed on the 
concentric cylinder method of measurement suitable for the deter- 
mination of the viscosities of slags is described, together with data 
on the calibration of the apparatus and the various sources or 
error that may occur and their magnitude. Results are given for 
the binary system (CaO-SiO.) and for the ternary system (CaO- 
SiO.-Al,O;) JWD (3b) 
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The Development and Construction of the Open Hearth Steel 
Melting Furnace. A. H. JOHNSON. Proc. Staffordshire Iron 
Steel Inst., Vol. 52, 1936-37, pp. 143-154. Descriptive review. 
With small furnaces, a block with one pitched gas port and two 
slightly elevated and pitched convergent air ports has been found 
satisfactory. In larger furnaces, however, the increase in the 
distance between the 2 air ports adversely affects the conditions 
of combustion. The fewer ports a block has, the more efficient 
combustion conditions are obtained. Many blocks have been de- 
vised which, while improving conditions of combustion, will resist 
tendency to “burn back.” America has introduced the Engler, 
McKune, Blair, and Venturi furnaces; Italy, the Terin block; 
Germany, the Maerz and Moll furnaces; and England the Kamp 
and Wellman-Soward ports. Of these, the Maerz, Terni and 
Venturi systems are the best known. The latest Maerz furnaces 
have a brick consumption of about 35 lbs. per ton of steel, and 
over 28,000 tons of steel have been produced between 2 major 
repairs. One great advantage of this block is that no water- 
cooling is required. The Terni block is claimed to possess the 
following advantages: higher production per unit time; minimum 
oxidation, resulting in higher quality of product; lower fuel con- 
sumption; and long life of furnace with no water cooling. The 
main feature of this design is a mixing chamber, capable not only 
of burning the gas rapidly, and developing a very hot flame, but 
also of effecting gradual combustion with a radiating flame. The 
hotter flame is used for melting down, and the radiating flame 
for refining. A life of 1000 heats is claimed, with a brick con- 
sumption of 23 Ibs. per ton of steel produced. The Venturi 
block has a short gas port of very large area, which is practically 
horizontal. This is situated behind the Venturi throat, and has a 
water-cooled nose to resist “burning back.’’ After leaving the 
uptake, the gas flows along the port and meets the air in the 
approach to the throat, where intimate mixing takes place. A 
very hot flame is produced. One disadvantage of the Venturi 
block is the large quantity of cooling water required. Naismith 
sloping back wall has been in operation for 5 yrs. with no repairs 
whatsoever. The total regenerator volume is 70 ft.*/ton of steel, 
the air chamber being 10% larger than the gas chamber. To 
obtain the best results with regard to heat transmission to checker 
work, the sectional area of the free space should be such that 
the gases have a velocity of from 7 to 10°ft./sec. The best type 
of valve is the Blaw-Knox, which is designed on the “straight- 
through” principle. Slag pockets, flues, the laboratory of the 
furnace, roof, chimney flues and chimney, cooling devices and 
furnace control are each considered under separate heads, and 
dealt with in detail. GTM (3b) 


Standardize Your Cupola Practice. GARNET P. PHILLIPs (In- 
ternatl. Harvester Co.) Foundry, Vol. 66, Feb. 1938, pp. 28-30, 
71; Mar. 1938, pp. 34-35, 86, 89. Practical discussion of the 
proper procedure to be followed to obtain efficient and economical 
operation of cupola. Lining of cupola should be chipped to re- 
move adhering slag, Fe and coke, if cupola has been previously 
operated. Tuyeres and inlets from windbox should also be 
cleaned. Bottoin of cupola is made up of used sand, usually 4-8 
in. thick. Height of bed should be from 35 to 75 in., depending 
on the blast pressure. Melting operation is carried on continu- 
ously. When intermittent tapping is used, flow of slag is also 
intermittent. It is important that all operations in cupola be 
uniform. Coke charge is determined by weight. Boshed cupola 
shows no advantage. C content of melted metal is controlled 
largely by use of low-C metal in the charge. Limestone seems the 
most economical and efficient fluxing material. Includes tables 
giving cupola operating data and cupola bed average analyses; 
also graphs showing height of coke bed required with differen 
air pressures and variation of O2, CO: and CO from center of 
cupola. VSP (3b) 


The Desulphurization of Cast Iron with Sodium Bicarbonate 
(Uwagi do Odsiarczania Zeliwa za Pomoca Sody) W. Dipkow- 
ski. Przeglad Techniczny, Vol. 77, Feb. 16, 1938, pp. 128-130. 
Review plus original research. Suggests that desulphurization of 
cast Fe never be undertaken with less than half a ton of Fe to be 
desulphurized. Acid slag should be kept from desulphurization 
bath. Na bicarbonate from 0.5 to 1.0% of the weight of cast 
Fe should be added when the latter is completely molten. If acid 
slag enters the desulphurizing bath, the process becomes inefficient, 
S passing from slag into the cast Fe. If the desulphurizat‘on 
need not exceed 30% of the total S present in the Fe, no special 
devices are needed for this process; otherwise cast Fe must first be 
transferred to a separate bath, where it is coated with a thick 
layer of lime. When lime and slag are removed, the casting is 
done in the usual manner. JMG (3b) 


New Design of Open Hearth Furnace Roofs. L. P. VLADI- 
mMIROV & A. SHCHUKIN. Teoria i Pract. Met., Vol. 10, No. 2, 


- 1938, pp. 10-11. In Russian. Descriptive. The roof is made of 


parallel steel sections having the shape of the roof and lined on 
the inside with brick. Their ends rest on the buckstays. Each 
section holds 8-9 rows of bricks. They are lined from the side, 
and placed in position with a crane. (3b) 
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A- WORKING 


4a. Rolling 


S. EPSTEIN, SECTION EDITOR 


Cold-rolling Experiments with Steel Mechanically Plated with 
Nickel, Copper and Brass (Kaltwalzversuche mit nickel-, kupfer- 
und mess ngp'‘attiertem Stahl) A. Pomp & G. WeEppIGE. M~/tt. 
Kaiser-Wilhelm Inst. Eisenforsch., Diisseldorf, Vol. 20, No. 4, 
1938, pp. 43-53. Specimens of steel on one or both sides of 
which Ni, Cu and brass were rolled, and specimens of the un-clad 
materials themselves, were cold-rolled with 10-50% reduction. 
Cladding changed essentially the deformation resistance and the 
“advance” (the forward slip of the issuing rolling stock, /.e. the 
forward flow at a higher velocity than the peripheral speed of 
the rolls depending on the friction of the work with the rolls) 
of the base material; cladding on one side produces a higher 
deformation resistance; cladding on both sides, a lower. The 
advance of all clad steels was greater than that of the bare, except 
for the double Ni-clad steel; the steels clad on one side showed 
the highest advances. Cladding does not materially affect spread- 
The clad steels showed a somewhat lower tensile strength 

n the base material, while the elongation showed no change. 

‘les and diagrams of the experiments are given in detail. 

Ha (4a) 

Bethlehem Operates New Rod Mill. Cart E. JOHNSON 
( ‘ethlehem Steel Co.) Iron Age, Vol. 141, May 26, 1938, p. 41. 
P actical description of a continuous rod and merchant mill at the 

ryland plant of Bethlehem Steel Co. Close tolerances, accuracy 

contour, and improved physical properties are directly attribut- 
to this high speed operation. Maximum reduction in any 

s does not exceed 35%, while minimum is 9% in last pass. 

et passes through all stands in about 60 sec. Temp. drop is 

low. VSP (4a) 


bo. Forging & Extruding 


A. W. DEMMLER, SECTION EDITOR 


Jevelopments in Extruded Products. Improved Material 
1 Equipment. E. Rosson. Metal Ind., London, Vol. 52, 
1. 7, 1937, pp. 15-18. Review. The extrusion process is one 
the most economical and versatile methods of production of 
non-ferrous materials, and notable progress has been made in the 
lesign of plant and production technique. Modern extrusion 
processes operate hydraulically, are available up to 6,000 tons 
pressure and are capable of extruding section within a 16 in. circle. 
The development of the vertical extrusion press, followed by the 
inclusion of a separate and fully guided piercing ram, improved 
the concentricity, while the higher speed of extrusion and better 
heat control permit the production of wall thicknesses as low as 
1 mm. Today, therefore, thin-walled tubes can be prepared 
directly on the press and require little subsequent work to obtain 
the finish and tolerances desired. The addition of Al, Ni, Si, Mn 
and Fe to high tensile brasses has made available extruded alloys 
with ultimate strength of 30 to 50 tons/in.*, so that even at 50 
tons./in.* the materials have an elongation of 15-18%, with a 
Brinell of over 200. The majority of plants can now supply 
extruded Cu-Sn alloys with up to 7% Sn. Bearing alloys over 9% 
Sn can be extruded after suitable heat treatment, but the production 
is small and does not compete with castings. A new Cr-bronze 
alloy has been developed that has anti-friction properties equal to 
P-bronze, serviceability at high temp. and that extrudes well (10- 
14 ton/in.’ proof stress 23-27 tons/in.? ultimate strength, 30-40% 
elong., 90-130 Brinell, 62-65 ft.-lbs. impact). Al-bronze has been 
available in extruded parts for a number of years. Ni and Fe are 
added to improve the characteristic properties. Extrusion of Al 
alloys must be carried out at slow speeds, the development of 
extruded Al was retarded by the lack of proper equipment. De- 
velopment of modified presses for this work has opened a large 
outlet for these alloys. Extruded alloys are available containing 
up to 30% Ni. The success of Zn-base die-castings has created 
a demand for extruded Zn. Several alloys are now available. 
RWB (4b) 
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Heat Stresses in Extrusion Equipment. W. TrINKsS. Blast 
Furnace Steel Plant, Vol. 25, Dec. 1937, pp. 1282-1284. Heat 
Treating Forging, Vol. 23, Dec. 1937, pp. 617-619. Theoretical. 
Thin film of poorly conducting material between the surfaces of 
2 pieces of the same kind of metal at different temperatures pro- 
tects the colder piece against a quick temperature rise when the 2 
are pressed together hard. Experience in roiling, in which con- 
tact time is about 1/40 that in extrusion, indicates that greater 
trouble from heat strains may be expected in extrusion. American 
steel men have not practised extrusion of steel commercially. In 
Germany, steel pipes have been extruded by the Mannesmann- 
Singer process since 1931. Investigation of this process indicates 
that the poorly conducting film has an average thickness of .001 
in., and that temperature of H.O-cooled piercing plunger fluc- 
tuates between 100° and 1510° F. during each cycle, whereas 
temperature of die fluctuates between 1200° and 1780° F. Con- 
sequently, piercing plunger has greater tendency to fire-crack, 
and mandrel replacement costs more than die replacement. Die 
fails from possible transfer of material from highly to less highly 
heated places, or from creeping, under influence of enormous 
pressure acting upon it. Experience shows that flow of die mate- 
rial at high temperatures costs less than fire cracking which occurs 
at low temperatures of H:O-cooled material. Calculations indicate 
that poorly conducting film is necessary. It is more important 
to find most suitable material for protective film than finding best 
die material. The former should be heat insulating and a lubri- 
cant at temperature close to m.-p. of steel, and have enough 
mechanical strength to resist being wiped off too quickly by 
flowing metal. MS (4b) 
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4c. 


Cold Working Shearing, 
Punching, Drawing & Stamping 


The Properties of Sheet Metal. J. D. Jevons. Metal Ind., 
Lond., Vol. 51, Aug. 27, 1937, pp. 207-210; Sept. 3, 1937, pp. 
227-231; Sept. 24, 1937, pp. 310-313. General. The merits and 
demerits of chemical analysis, micro-examination and physical 
tests as a tool for revealing drawability are presented. Finally, a 
scheme for routine examination is suggested, embodying a hard- 
ness, Erichsen, micro and tear length test. The chemical analysis 
is important, but more so to the maker of the sheet than to the 
fabricator. Microscopic examination is of great value, as it is 
often the only means for revealing the cause of failure in drawn 
shapes, and is the only reliable method of ascertaining inclusions, 
structure, grain size and inherent grain coarsening characteristics. 
The tensile test is of value in determining fundamental physical 
properties, but the value as a routine test is seriously offset by the 
time required to carry out a complete test including a determina- 
tion of the stress strain curve. It is also unable to reveal a 
number of essential properties that influence the behavior of a 
metal during deep drawing. Various types of tests are described 
including Rockwell, Vickers, Brinell, Scleroscope, and Herbert 
hardness tests, bend and tear length tests, Erichsen, Avery, Guillery, 
A.E.G., K.-W. I., and Jovignot cupping tests with special refer- 
ence to their adaptability in testing deep drawing qualities of 
sheet. A full scale actual drawing test is superior to any other 
test for tool selection, but not always for obtaining precise data. 
Practical drawing tests provide accurate and useful indication of 
the suitability of a sheet for a given drawing operation. Definite 
test conditions must be established before information of general 
value can be provided, while factors hitherto ignored, such as 
speed of drawing, lubrication, tools and lapse of time between 
draws in multi-stage test, will have to be recognized. Wedge 
draw tests are currently useful for detecting differences that are 
undetectable otherwise. Attempts to control or select metal 
wholly by laboratory tests as distinct from practical drawing tests, 
very often end in disaster and thereby hinder the establishment of 
sincere cooperation between plant and scientific workers. It is 
equally certain that accurate control of the quality of the metal 
and the tracing and rectification of its defects can be effected only 
by the use of delicate testing devices, assisted by the intensive 
application of the continually increasing fund of metallurgical 
knowledge. Recommended tests are: hardness, Erichsen, micro- 
scopic and tear length. It is impossible to suggest any representa- 
tive percentage of sheet to be tested, for this will depend upon 
the safety margin existing and particularly the shaping operation. 
23 references. RWB (4c) 


An Investigation of the Use of Back Pull in Wire Drawing. 
L. Simons. Wire & Wire Prod., Vol. 13, May 1938, pp. 229-233, 
260-262. The theory of back-pull is explained, and machinery 
for applying it in practical wire drawing described. Back tension 
has been found to decrease the working pressure; consequently, 
greater reductions are possible in each draft, so that the number 
of drafts cam be decreased to reduce a wire to a given size. The 
life of the die is lengthened because of the reduced working pres- 
sure, thus lowering manufacturing cost. The hardness of the wire 
becomes more uniform over the cross-section which increases the 
uniformity of results in torsion and fatigue tests. A theoretical 
investigation of the distribution of stresses along the wire is 
appended. By properly controlling the back pull, a saving in 
power required of 25% is possible. Ha (4c) 


An Important Factor in the Production of Bright Copper 
Wire. R. C. Witiiams (Ironsides Co.) Wire & Wire Prod., 
Vol. 13, June 1938, pp. 283-284. Practical. The effects of dif- 
ferent kinds of lubricants on the finish of bright Cu wire are 
discussed. The pH of the lubricant should not be below 8 or 
over 10.5, 8.5-9.5 being the most preferable in practically all cases 
for medium, coarse and fine wire solutions. Cu soap, produced 
by the action of fatty acid on Cu, blackens the wire during anneal- 
ing. Fatty acid, which normally exists in lubricant solutions, can 
be controlled to minimize the development of Cu soap by a 
knowledge of the alkalinity of the lubricant solution. Ha (4c) 


The Distortion of Metals by Cold-working. H. A. WAIN- 
WRIGHT. Proc. Inst. Mech. Engrs., London, Vol. 137, Nov.-Dec. 
1937, pp. 311-332. Current conceptions of the different effects of 
cold-working on metals, and of the mechanism of cold-working, 
are discussed. The reasons for the changes in physical properties 
are still considered to be unknown, although recent investigations 
(particularly by TAMMANN) indicate that the distortion exists in the 
atoms themselves and is not solely crystalline. As plastic deforma- 
tion is part of the more general problem of cohesion, it is consid- 
ered likely that the atomic structure and the action of interatomic 
forces will ultimately provide the true explanation. 27 references. 

Ha (4c) 
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Presses for Deep Drawing and Pressing. Critical Survey from 
the Metallurgical Viewpoint. Part I. J.D. Jevons. Metal Ind., 
London, Vol. 52, Mar. 25, 1938, pp. 331-334. Review. Presses 
are often responsible for the failure of perfectly good metal. Con- 
sidered from both the theoretical and practical angles a crank 
press is a crude and brutal instrument for applying severe stress 
to thin sheet metal. As a draw proceeds, the metal will be forced 
to move at a speed that varies greatly; yet present experimental 
evidence shows that this rapidly changing velocity prevents utiliza- 
tion of the full capacity of most metals to suffer plastic deforma- 
tion. Press design should allow the speed of application and the 
severity of the load to be varied at will. The drawing speed of a 
crank-actuated punch is limited, because the initial impact tends 
to tear the bottom out of the shape, not only limiting the speed, 
but often causing failure erroneously attributed to faulty metals. 
Cushioning devices are used but their value is questioned. The 
use of a rack and pinion press gives a uniform velocity, although 
the punch will strike at drawing velocity. This type press is 
favored for deep-drawing tubes mainly because of the much greater 
length of stroke obtainable. Some of the disadvantages of 
mechanically actuated punches can be eliminated by using fluid 
pressure, controlled by valves, but the disadvantage of a jerky 
movement of the punch is still to be found in the fluid system. 
Compressed air is less suitable than oil. Such drawbacks as 
difficulties of obtaining pressure tight joint, slowness and messy 
equipment prevent the use of fluid pressure alone without a punch 
for bulging a large variety of parallel-sided shells. By reason 
of its simplicity, the crank actuated punch will undoubtedly 
remain in favor for many operations, particularly on presses which 
run at a high speed, but the advantages of other methods which 
can be used to impart movement to the punch certainly merit more 
serious consideration. Part II. Jbid., Apr. 8, 1938, pp. 383-387. 
Recently there has been a tendency to replace the old type of 
spring-loaded pressure plates by plates loaded by pneumatic rams. 
This renders a single acting press virtually double acting, so far 
as pressure plate actuation is concerned, and provides a means for 
producing automatically the pressure plate loading as the strok« 
of the press progresses. The plate is supported by several rams 
making it possible to control the pressure at various positions in 
the plate. The present practice of pressure plate control through 
the medium of an applied load is entirely wrong from the the 
oretical aspect. Im many cases the essential factor is the clea: 
ance space and not the actual pressure applied. To render th 
fo-mation of wrinkles impossible without imposing excess pre: 
sure on the metal, entirely non-resilient loading of the pressu: 
plate is needed. More failures than are commonly imagined ar 
caused by inaccurate alignment and wobble of the punch. Th 
recent improvement in robustness and lubrication of moving par 
of machine tools has added considerably to the life and precisio: 

RWB (4c) 


4d. Machining 


H. W. GRAHAM, SECTION EDITOR 


Free-machining Aluminum Alloys. Light Metals, Vol. 1, N: 
4, May 1938, p. 117. Original research. Improvement in the 
machinability of alloys may be attained by attention to design and 
setting of the cutting tool, or by alteration of the strucure of the 
alloy being cut. It is widely recognized that a discontinuous 
structure allows easier machining than a homogeneous structur 
There are many metals which are practically insoluble in solid 
Al, but many of these such as Pb, Bi, Cd and Tl are so heavy 
that gravity segregation is encountered. Another method of ob- 
taining a suitable heterogeneous structure is introducing elements 
which produce a brittle or hard phase dispersed through the soft 
matrix. Often, however, such structures, while easy to machine, 
do not yield a smooth finish after machining. Methods of intro- 
ducing heavy elements into Al without gravity segregation, such as 
using reducible Pb salts, have met with little success. The action 
of the inclusions which make a free-machining alloy has been 
speculated upon. Obviously, part of the effect must be a reduc- 
tion of properties in the immediate region of the Pb particle. 
There is also indication that the temp. of the area being cut is 
raised, in light metals, to a temp. sufficiently high (300 deg. C.) 
to melt Pb or Bi. The corrosion resistance of free-machining 
alloys is, in general, lower than that of homogeneous alloys, and 
hence they must be used with caution in corroding atmospheres. 
Small amounts of elements, such as Cr, Fe, Mn, Mo, Ti, and V 
are often used to form hard, brittle phases for easier machin- 
ability, and, when forming such phases, the addition of Zn helps 
to combat corrosion. The heavy metal additions, while making 
for better surface finish, make the alloy weaker, and it is diffi- 
cult to avoid segregation; while the alloys with the hard and brittle 
constituents are stronger and have better corrosion resistance, they 
do not produce as smooth a surface finish as the other class of 
free-machining alloys. AUS (4d) 
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O. E. HARDER, SECTION EDITOR 









































Velocity of Heating and Cooling of a Metal (Rapidité were made with materials containing 2.24 to 3.34% C and with 
d’Echauffement et de Refroidissement d’un Métal) G. MoressfE. —— _ different flame conditions. A hardening depth of 2-2.5 mm. is 
Rev. Universelle Mines, Vol. 14, May 1938, pp. 366-375. Mathe- considered satisfactory, and can be obtained with from 3500 to 
matical. The importance of the speed with which a metal is 4500 |./hr. acetylene. The effect of rotation velocity of the 
heated or cooled for its metallurgical and mechanical properties piece to be hardened (for shafts), and the influence of velocity of 
is explained, and the propagation of heat into the metal 3 heating on depth of hardening were also tested. The quenching 
investigated theoretically at great length; the mathematical expres- temp. that gave the greatest hardness was 860° C. Ha (5b) 
sions for heating and cooling are derived and their application for ; ; . 
practical cases, e.g. times necessary to heat or cool an ingot, and Hardening Technique of Chromium-molybdenum _Case- 
for the temp. distribution in a bar or sheet, illustrated by numeri- hardening Steels (Zur Hirt2technik der Cr- Mo-Einsatz- 
cal examples. Ha (5) ~~ stahle) Hupert M. MeinGast. Durferrit Mitt, Vol. 7, Feb 

1938, pp. 4-33. Original research. The most suitable practical 

. heat treating methods of Cr-Mo case-hardening steels were deter- 

Sb. Hardening, Quenching mined. In ine tests the steel ECMo 80, acniainie 0.15% C, 
& Drawing 4 0.25% Si, 0.76% Mn, 0.027% P, 0.019% S, 0.95% Cr, 0.34% 

Ni and 0.23% Mo, was compared with a Cr-Ni case-hardening 

Hardening of Unalloyed Cast Iron with the Oxyacetylene steel ECN 35, containing 0.14% C, 0.29% Si, 0.009% P, 0.011% 
Flame (Hiarten von unlegierten Gusseisen mit der Azetylen- S, 0.76% Cr and 3.42% Ni. Bending, tensile and notch tough 
Sauerstoflame) K. BossERT. Giesserei, Vol. 25, Apr. 8, 1938, ness tests and microscopic examinations were made. Five difter- 
p. 158-164. Practical. Surface-hardening of cast Fe with the “~~ _ ent types of heat treatment were applied after case carburizing in 
yxyacetylene flame is not a chemical process like nitriding or the salt bath. Best results were obtained either by double hard- 
cementation, but a physical change caused by the conversion of the ening from 870° and 800° C., successively, or single hardening 
xisting iron carbide into martensite and then troostite, osmondite from 870° C. For carburizing the Cr-Mo steels, the salt bath 
nd sorbite; the interior of the piece is not affected. The piece 5 proved most successful, since avoidance of excessive carburization 
an be hardened either as a whole or only locally. Experiments is highly important (formation of grain boundary cementite must 
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NOW! THE EXACTING SCIENCE DEVEL- F U R Ni AC E S 


OPED IN THE PRODUCTION OF COOPER of oy ai ki w 

STAINLESS CASTINGS * IS AVAILABLE TO : in S 

USERS OF HIGH TEMPERATURE CASTINGS. FORGING, HEAT TREATING, METAL 
&Largest Single Producer of “18-8” Corrosion- MELTING, ETC. 











Resisting Alloy Castings in America. © 4 
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re i ili — CAR TYPE FURNACES, CONVEYOR 
pertor wor nm ervice uaranteed. ; t 
For quotations and complete details, FURNACES and the STEWART GASIFIER 
write direct to— » 
25 A Stewart representative is located near you. Let us i 
MEMBER OF THE ALLOY CASTING ; know and we will see that he gets in touch with ; 
RESEARCH INSTITUTE, INC. | ‘ you quickly. : 
| | CHICAGO FLEXIBLE SHAFT CO. | | 


The Cooper Alloy Foundry Co. é 1103 South Central Avenue, Chicago, U. S. A. 


ELIZABETH ; FLEXIBLE SHAFT CO., Ltd., 321 Weston Rd., S., Toronto, Ontario, Can. 
Ove olga comed 7 Eastern Branch Office: 11 W. 42nd St., New York, N. Y. 
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is 
HEAT 
CONTROL 


Operates 
with Split. 
Second 
Speed 


The “Alnor” pyrometer controller* operates by fundamental radio 
principles. The controlling is done by changing the capacity of a 
condenser in an oscillating circuit. This gives hairline accuracy at 
split-second speed. 





There is no time lag, for there are no contacts, no depressor bars, 
no motors, no timed cycle. The “Alnor” gives you instantaneous con- 
trol, dead on the line. It will pay you to write for more information. 


*U. S. Patent 1,861,929, June 7, 1932. Others pending. 


© Marois peting Laboratorian hac 


425 No. La Salle St. 





Chicago, Ill. 
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LECTRODRYER 


REG. U. S. PAT. OFF. 











In the annealing of metal in controlled atmos- 
| pheres, it is often desirable to maintain a lower 

than normal moisture content in the atmosphere. 
_ The LECTRODRYER is ideal for this purpose. 
_ Extreme dryness is readily available without the use 
_ Of messy or corrosive chemicals. Write for more 
__ information. 


PITTSBURGH LECTRODRYER 
CORPORATION 
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be avoided). Results of pack-carburizing tests show that carbur- 
izing in salt baths is much more satisfactory. Actual shop results 
are given in regard to gears made of Cr-Mo case-hardening steel, 
carburized in a strong cyanide bath. 100% satisfactory results 
were obtained using 930° C. during case hardening. In extensive 
switching tests of automobile gears, the wear resistance of Cr-Mo 
steels case hardened in the salt bath was superior. Carburizing 
in the salt bath for cases up to 1 mm. depth is technically and 
economically free from objections. Subsequent heat treatment is 
always more advantageous in the salt bath. GN (5b) 


Sc. Aging 


Effect of Temperature on the Thermal Effects Associated 
with Aging (Wplyw Temperatury na Przebieg Effekt6w Ciep- 
Inych przy Zjawisku Samoulepszenia) H. CALus & R. SMOLUCH- 
OWSKI. Przemysl Chemiczny, Vol. 22, Feb. 1938, pp. 32-37. 
Original research. The effect of the temperature at which aging 
takes place upon the heat radiation is investigated. Two methods 
of measurement were used. In one method changes in tempera- 
ture of the alloy were compared with the constant temperature of 
the thermostat. In this method the temperature of the metal 
depends not only upon radiation but also on the construction of 
the calorimeter. The other method was the adiabatic method, 
consisting in keeping equal the temperatures of the metal and 
of the thermostat. The total heat and the effect of time on the 
intensity of radiation are determined by the heat effect itself. 
Duralumin was used for experiments. The range of temperatures 
was chosen so as to be in the region where the effects observable 
are due to diffusion of atoms in the crystal lattice rather than to 
actual precipitation. Alloys were quenched from 450° and 510° 
C., the aging taking place at about room temperature. The in 
tensity of heat radiation was calculated by a formula developed 
by the authors. A temperature difference of about 6° C. had a 
very pronounced influence on the radiation intensity. The tota! 
heat radiated is about 1.85 cal./g., when the quenching was made 
from 510° C., and about 1.20 + 0.05 cal./g. when the metal wa 
quenched from 450° C. The total heat radiated does not depend 
on the aging temperature, but only upon the quenching tempera 
ture, being influenced greatly by the latter. JMG (5c) 


Se. Carburizing 


Carburizing Ring Gears. T. A. FriscHMAN (Eaton Mfg. Co. 
Steel, Vol. 102, May 30, 1938, pp. 49, 61-62. Descriptive. Au 
thor’s firm has placed in production a furnace for continuous ga 
carburizing of automotive ring gears. Equipment consists 
furnace, muffle, carburizing gas generating unit, trays, push: 
mechanism, and control instruments. Burners fire over and und 
muffle with natural gas. Muffle is 1914 ft. long and has 3 integral 
cast rails on which trays travel. Carburizing gas is a mixture « 
raw natural gas and a diluent prepared by burning natural gas | 
the gas generating unit. Percentages of CO and CO, in diluen 
gas are maintained close to 2% and 10%, respectively. Cleane 
work and best performance are obtained by using 98 cu. ft. « 
diluent gas and 80 cu. ft. of raw gas per hr. The gears are « 
SAE 4620 steel. Carburizing temp. of 1700° F. produces ca: 
0.050-0.065 in. deep in 1234 hrs. Upon discharge, gears are place: 
in individual cooling receptacles where they remain 1 min. and 
are then quenched. This delayed quench controls distortion and 
imparts certain metallurgical characteristics to surface. Hardnes: 
ranges from 59 to 61 Rockwell C. Muffle, of 35% Ni and 15% Cr, 
has been used about 1 yr. and shows no sign of failure, although 
trays and separators made from the same alloy have given some 
difficulties. Design and casting practice seem to be more important 
than alloy used. Quality of work is equal to that produced by 
pack method and there is a saving of 514 hrs. over the latter. 

MS (Se) 


Sf. Nitriding 


Absorption of Nitrogen in Some Elements and Their Alloys 
with Iron. K. IwasE & M. Fuxkusima. Nippon Kinzoku 
Gakkai-Si, Vol. 1, Dec. 1937, pp. 289-298. In Japanese. Original 
research. Solubilities of N under one atmospheric pressure in 10 
elements and 7 binary ferrous alloys are determined. N did not 
dissolve in Ni, Co, Cu and W below 1200° C., but solubility was 
high in nitride forming elements like Cr, Mn, Si, Ti and V. The 
quantities of N absorbed decreases with rising temperature owing 
to the decomposition of the nitrides. The solubility of N in 
Fe-Co and Fe-Ni alloys decreases as the content of Co or Ni 
increases, while in Fe-Cr and Fe-Mn alloys the solubility increases 
with Cr or Mn content. In Fe-Al and Fe-Si alloys, rich in Al and 
Si, respectively, a nitride’ insoluble in Fe is formed. See also 
Metals and Alloys, Vol. 9, Apr. 1938, p. MA 246R/1. NS (5f) 
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For Sale 


21 Years Experience 
| | in Producing the World's Finest He 





Heat and Corrosion Resistant Castings | 


MICHIGAN STEEL CASTING COMPANY, DETROIT 

















CARBURIZING BOXES 
RETORTS | PIPE | TRAYS 


ROLLS | RAILS | CHAIN | FIXTURES 
LEAD and CYANIDE POTS 
FURNACE PARTS 
“Centricast” TUBES 
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Heat and Corrosion Resistant Alloys 





MEMBER ALLOY CASTING RESEARCH INSTITUTE, INC. 
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G - FURNACES, REFRACTORIES AND FUELS 





An Outline of Experience with Portable Type Annealing 
Furnaces. D. E. McGuire. Iron Steel Engr., Vol. 14, Dec. 
1937, pp. 70-73. Description of a number of furnaces installed 
at the Great Lakes Steel Corp., including gas-fired radiant tube 
types, with both horizontal and vertical tubes, and oil-fired, with 
horizontal hairpin-type tubes. In the gas-fired furnaces the hori- 
zontal tube type is more efficient, easier to control, and more 
rugged than the vertical tube type. Principal source of trouble 
in both types is in the design of bases and inner covers. Latest 
base design is heavy cast Fe with sand seals formed in the brick- 
work. Most satisfactory inner cover is of 11-gage sheet steel 
stretched and welded over top of inner bar frame. Describes also 
some experimental work to reduce gross weight of charge in oil- 
fired in-and-out style of stationary furnaces. Covers of 11-gage 
heat-resisting alloy steel sheets over welded cast steel frames, with 
total weight of 5,000 lbs., as compared to 20,000 Ibs. for former 
cast steel covers, permit much larger loads to be handled. Ton- 
nage with these furnaces is 22,000 tons of sheets and coils, with 
a fuel consumption of 914 gal. of heavy oil per ton of sheet 
annealed REB (6) 


Heat Propagation Controls Furnace Economy. J. G. COUTANT. 
[ron Age, Vol. 141, Mar. 17, 1938, pp. 27-29. Translation of 
paper by Henry Cassan in Chaleur et Industrie, Feb. 1937, on a 
method for the study of firebrick heat losses. Results show how 
the true coefficient of heat conductivity of different materials enter- 
ing into furnace construction, particularly refractories, is obtained. 
A means is also shown for arriving at the thermal gradient and 
heat diffusivity for refractories. VSP (6) 


J-M FIRECRETE 


for casting shapes yourself 
QUICKLY. . . at low cost 


@ Use this hydraulic-setting J-M Refractory 
Cement for pouring door linings, flues and pipes; 
for dampers and special shapes. Handled like 
ordinary concrete, Firecrete saves time, labor 
and expense. And it’s exceptionally strong, highly 
spall-resistant, with practically no drying or fire 
shrinkage. For details on Firecrete and other 
J-M Refractory Cements, write to Johns-Man- 
ville, 22 E. 40th Street, New York City. 


JM 
Johns-Manville “cements. 
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M. H. MAWHINNEY, SECTION EDITOR 


The Fuel Engineer Looks to Recuperation. EMIL VIEROW- 
(Alan Wood Steel Co.) Blast Furnace Steel Plant, Vol. 26, Mar. 
1938, pp. 288-289. Review. Refractory type recuperators are 
giving far better results today than in earlier days. Although 
recuperators have not been built absolutely joint-proof or crack- 
proof, improvement has been effected by attaining practically 
equalized pressures of air and flue-gases on both sides of tile wall. 
The recuperative system, employing low B.t.u. fuels, is just be- 
ginning to be used in America for heating steel. Recently, thought 
has been given to the possibility of applying refractory tile recuper- 
ators to open-hearth furnaces. With the present regenerative 
system, a furnace is not heated uniformly throughout during melt- 
down period, and is not suitable to make alloy steels because of 
the difficulty of controlling furnace temp. and atmosphere. A re- 
cuperative open-hearth furnace permits better control of furnace 
temp. and atmosphere as well as the flow of gases within the fur- 
nace. In Europe, great progress has been made in design and con- 
struction of alloy recuperators. Two have been installed on blast- 
furnaces, replacing regenerative stoves. MS (6) 

Heat-treatment of High-speed Steels. W.L. Howe. Iron é 
Coal Trades Rev., Vol. 136, Jan. 28, 1938, p. 194. Describes 
atmosphere and temp. control of a specially built double-muffc 
furnace, with the muffles one over the other; the top muffle t 
preheat the steel to 850° C. from the waste gases of the lowe: 
muffle, and the lower muffle for heating to 1300° C. The Hp: and 
CH, of the raw gas react with CO. and H:O of the combustio: 
gases and form a protective atmosphere of Hz: and CO in N. 


Ha (6) 
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LOOK INTO THIS— 


Investigate the Advantages of these Continuous, Chain Belt 
Conveyor Type Special Atmosphere Furnaces 


For Scale-Free Hardening 


Your Bolts, Springs and Other Miscellaneous Small and Medium 
Size Products 
The above illustration shows the interior of one of our standard, con- 
tinuous chain belt conveyor furnaces. 
These furnaces are built for operating with special protective atmos- 
pheres for scale-free heat treating and clean and bright hardening. 
The material is loaded directly onto a rugged, cast link, heat-resisting 


alloy belt conveyor .. . carried thru the furnace in an inexpensive 
protective atmosphere and discharged absolutely free from scale... no 
pans or trays are used... 100% net material. 


The protective atmosphere is provided by an Elfurno generator which 
is furnished with the furnace. 

Time and temperature are automatically controlled as well as the 
atmosphere . . . insuring accurate, uniform, scale-free results. 

These furnaces are built in five standard sizes with capacities ranging 
from 300 to 1700 pounds per hour. Larger or smaller sizes can also 
be furnished. 


Ask for samples of material heat treated in these furnaces. 
Investigate their advantages for your products. 





The Electric Furnace Co., Salem, Ohio 
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Spencen 
Tunboa at Wonk 


SPENCER TURBOS 
eo} mee] h3 7-1, mee) it: 
AND MOLD OVENS 


"We have used Spencer Turbos in connection 
with our Coleman Core and Mold ovens for 
nearly 20 years. Their dependable operation 
under the severe conditions encountered in 
foundry service has been a source of satisfac- 
tion to our customers as well as to ourselves. 


It has come to our notice that in a number of 
plants where we have furnished Spencer Turbos 





in connection with core oven equipment, our 
customers have been so well impressed with the 
operation that they have purchased Spencer 
Turbos for other pressure air requirements.’ 


THE FOUNDRY EQUIPMENT CO. 
CLEVELAND, OHIO 


THE SPENCER TURBINE COMPANY ¢ HARTFORD, CONNECTICUT 


PENCER [UhBU- iN 


HARTFORD 


35 TO 20,000 CU. FT. 1, TO 300H.P. 8 OZ. TO 5 LBS. 


126-F 
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“*-AMERICAN” 
ELECTRIC FURNACES 


Standard furnaces avail- 
able from 4 to 250 kw. 
Special designs available 
in all types and sizes. 


for... 

Air Tempering 
Air Superheating 
Annealing 

Aluminum Melting 
Babbitt & Lead Melting 
Brass Holding 

Brazing 
Bright Annealing 
Carburizing 
Continuous Process 
Cyaniding 
Drawing 
[nameling 
Forging 

High Speed Hardening 
Lead Hardening 
Nitriding 

Normalizing 
Oil Tempering 
Preheating 

Salt Drawing 


Your inquiry will 
receive prompt and 
courteous attention, 


Special Process 


American Electric Furnace Company 


29 Von Hillern St. Boston, Mass. 


All types Industrial Furnaces 
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A Modern Annealing Plant for a Continuous Sheet Mill, 
R. J. Cowan (Surface Combustion Corp.) Iron Steel Engr., Vol. 
14, Dec. 1937, pp. 65-69. Descriptive. Three chief problems of 
annealing sheets are: Meeting customers’ specifications; striking an 
economic balance between rolling and annealing costs; and avoid- 
ing scaling. Sub-critical anneal is needed, rather than normalizing, 
and time at temperature is a matter of hours instead of minutes, 
Objectives are attained in a modern annealing plant by major 
improvements in handling and heating methods, and in atmos- 
pheric control. Plant at Lackawanna has 44 units, the maximum 
load in largest being 135 toms. Furnaces are heated by mixture 
of blast furnace and coke-oven gases (300 B.t.u./ft.4) in incan- 
descent, 25-12 Cr-Ni tubes. The work, in piles, is under cover 
in a protective atmosphere formed by burning natural gas with 
insufficient air in order to obtain proper CO/CO, ratio (about 
3:2) for protection from scale. Refrigeration to about 35° F. 
keeps H:/H:O ratio high enough to prevent tarnishing. Four 
15,000 ft.*/hr. units supply this prepared gas. Combustion method 
in the furnace tubes is that of the diffusion-of-flame principle, 
with the gas and air introduced in parallel layers instead of being 
pre-mixed. This type of flame has a much higher heat emissivity 
and a higher overall heat coefficient, and allows closer control of 
the heat liberated. Proper temperature control is obtained with 
2 couples, one near a lower edge and the other at the center of the 
pile near the top portion. The conduction of heat inward is very 
fast; therefore, the couple at the edge controls the heat input as 
soon as it reaches the proper annealing temperature (say 1275° 
F.), and the other tells when the cycle approaches the end and 
the pile is uniformly heated. REB (6) 


Blast Furnace Gas for Heating Ingots. A. W. PIsHTA. 
Blast Furnace Steel Plant, Vol. 26, Mar. 1938, pp. 267-272. Sur. 
vey of experience of the Steel Co. of Canada in operating Am 
soaking-pits with blast-furnace gas. Pits are 13 ft. 9 in. square 
and accommodate 16 ingots 20 x 22 in. Air preheat temp. 
hot steel, when using blast-furnace gas, range from 1800° 
1950° F. Fuel consumption for cold steel is about 1,250,0 
B.t.u./ton when using coke-oven gas, and 1,700,000-1,800,0 
when using blast-furnace gas. For hot steel, consumption 
about 600,000 B.t.u. per ton with coke-oven gas, and about 1,00 
000 B.t.u. with blast-furnace gas. Average time of heating | 
steel to a soaked condition with coke-oven gas is slightly ove: 
hrs. With blast-furnace gas, time is increased to slightly ove: 
hrs. One of the pits which is steadily on blast-furnace gas 
a metallic gas preheater, which appears to reduce fuel consumpt 
about 225,000 B.t.u./ton. MS ( 


Rotary Electric Furnaces. A. J. G. SmitH. Elec. Rev., \ 
121, Dec. 10, 1937, p. 812. Describes Siebert’s furnace and gi -s 
results obtained in several installations. A furnace used > r 
case-hardening, having a mean hearth diam. of 5 ft., a mon 
length of 15 ft. 8 in., and connected load of 70 kw., produ d 
1402 Ib. of carburized work per 24 hr., total heating time © >r 
process being 14 hr. Average consumption was 820 kw.-hr. 
long ton of work carburized. Another furnace with mean hea h 
diam. of 2 ft. 9 in., mean length of 8 ft. 7 in., and connect d 

t 
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load of 25 kw., maintained disc wheels up to 12 in. diam. 
720° C. for 60 min. Its output was 1540 lbs. in 8 hrs. w 
consumption of 245 kw.-hr. per long ton of work. MS (°) 


Annealing Cold Strip. T. N. KEELAN. Steel, Vol. 102, Feb. 
14, 1938, pp. 40-44. Presents annealing practice on cold-rolled 
steel in 4 different continuous mills. Comparison of time and 
temperature cycles used on extra deep-drawing stock shows that, 
with box furnaces, 2 mills anneal by furnace temp. and 2 by ste« | 
temp.. The latter practice insures better control of uniformity an : 
tonnage, especially on heavy charges. 3 mills use radiant-tub 
furnaces. Proper firing and soaking temperatures and time cles 
appear to depend on extent of control in rolling, finishing, and 
reeling, percentage of cold reduction, degree of blast, and physical 
form and weight of stock. Practices for regulation of atmosphere 
in contact with charge throughout annealing cycle, equipment in 
which annealing is done varies at the mills. MS (6) 


New Axle-heat Treating Equipment at Pontiac. W. F. Ross 
(Elec. Furnace Co.) Heat Treating Forging, Vol. 24, Mar. 1938, 
pp. 145-146, 148. Equipment comprises an automatically oper- 
ated double electric furnace unit for hardening and drawing. 
Features include heavy cast Cr-Ni grids fastened to furnace side 
walls and along furnace floors for radiating heat; automatic con- 
trol system; and means for sealing in the non-oxidizing atmos- 
phere used in the hardening furnace, effected by heavy doors 
operating in chambers at either end of the furnace. MS (6) 


Automatically Controlled Ingot Soaking Pits Fired with Blast 
Furnace Gas. G. H. SNypEeR. Ind. Heating, Vol. 5, Apr. 1938, 
pp. 334-340, 350-351, 360. Practical. Regenerative furnaces with 
preheated gas and air operate very economically with blast furnace 
gas as fuel; the air is preheated to at least 1800° F. A chart 
showing fuel consumption when heating ingots, with varying 
charging temp., is given. Ha (6) 
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FAST AS PRODUCTION? 





The use of GAS for industrial and commercial 
purposes last year increased at just twice the rate 
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| of gain recorded for all industrial production. There's Nothing Like 
| New and improved furnaces, heating methods GAS For 
and controls—equipment that gives new efficiency 
and brings new economies—played an important Hardentag Carburising 
part in this amazing record set by GAS. A record 
that also testifies to the inherent value of GAS Normalizing Annealing 
itself. ee 
} ; : orging Tempering 
<q For GAS meets all the requirements of a suitable 
industrial fuel. It is quick-heating, clean, and free Galvanizing Blueing 
from impurities that may affect product quality. Core Baking Malleablizing 
It gives unvarying combustion; and its release of 
| heat is flexible to the needs of varied processes. Nitriding 
Investigate GAS for your heating operations! and many other Industrial Processes 


GAS fired furnace 


for annealing coils 
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AMERICAN GAS ASSOCIATION 


INDUSTRIAL GAS SECTION 
420 LEXINGTON AVENUE, NEW YORK 
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[- JOINING 





7a. Soldering & Brazing 


CaHse CQBRATFIibninrse VEC TION sSPttoere 

The Influence of Surface Alloying on the Strength of Sot 
Soldered Joints. R. CHapwick (I.C.I. Metals, Ltd.) J. Inst. 
Metals, Vol. 62, 1937, Advance Copy No. 790, 19 pp. Original 
research. Thin Cu strips were joined by soft soldering, using 
various Pb-Sn alloys, pure Pb and Sn. A rapid method of joint 
making was developed whereby large numbers of joints could be 
made under comparable conditions. For pure Sn, and alloys con- 
taining Sn, brittle Cu-Sn alloys were found at the Cu surfaces. 
These Cu-Sn alloys increased in thickness when the joints were 
held at elevated temperatures either above or below the melting 
point of the solder. Fracture on testing occurred near one of the 
Cu surfaces, and in the Cu-Sn alloy film. Three Cu-Sn alloys 
were identified, and the parts played by each of these distinct 
and separate layers in joint failure was ascertained. Using high- 
conductivity Cu, the joint strength did not decrease below the 
characteristic strength of the Cu-Sn alloy layer in which failure 
occurred. Using a lower grade of Cu, failure occurred after pro- 
longed aging at elevated temperatures by the complete stripping of 
the solder, leaving bright untinned Cu, the strength ultimately de- 
creasing to zero. This failure occurred only with Cu containing 
both As and O. Joints made with pure Pb formed no alloy 
layer, and fracture occurred in an irregular manner through the 
Pb; but the formation of a brittle Cu-Sn layer was observed for a 
Pb-base solder containing only 2% Sn. JLG (7a) 


7b. Welding & Cutting 


E. V. DAVID, SECTION EDITOR 
Hard-facing Materials and Applications. C. C. PENDRELL. 
Can. Metals Met. Ind., Vol. 1, May 1938, pp. 133-135, 154. The 
development of hardfacing is traced, and hardfacing alloys classi- 
fied. When abrasion is the problem, W carbide is the best mate- 
rial, while if a smooth bearing surface, corrosion resistance or 
homogeneity is required, the Co-Cr-W alloys are best. Where 
maximum shock-resistance is needed, a tough austenitic alloy, 
which will work-harden, may serve best. Five groups of hard- 
facing materials, in the order of increasing wear resistance, are: 
Alloy steels containing up to 20% of alloy constituents, Fe-base 
alloys containing over 20% alloying constituents, non-ferrous 
Co-Cr-W alloys, crushed W carbide diamond substitutes which, 
after welding, are embedded in a steel binder, and cast W car- 
bide inserts. The most important development in hardfacing in 
recent years has been standardization by many equipment manu- 
facturers on the application of hardfacing materials to new parts 
before being marketed. Included among others in this group are: 
Valves for high-temp. steam and for oil refineries having alloy- 
trimmed seats, pumps furnished with hard-faced impellers and 
shaft sleeves, and internal combustion engine valves where resist- 
ance to the high-temp. corrosion of “doped” fuels is needed. 
WHB (7b) 
Welding vs. Prejudice. J. F. LINCOLN. Can. Metals Met. 
Inds., Vol. 1, Feb. 1938, pp. 50-51. Practical. The shielded 
electrode employs an extruded coating of some gas-forming mate- 
rial, i.e. wood plus a slagging material, such as TiO: A com- 
parison between the unprotected and the shielded arc may be made 
by making welds from the same metal by the 2 methods, and 
measuring the properties of the deposited metal. In one com- 
parison the unprotected rod deposited a weld metal with a tensile 
strength of 46,000 p.s.i. and an elongation of 6% in 2 in.; the 
shielded arc welding gave a deposit of metal with a tensile 
strength of 71,000 p.s.i. and an elongation of 2644% in 2 in. 
The metal from the shielded arc showed smaller grain size and 
lesser voids, and on etching, was much less attacked by the reagent 
than the unprotected arc metal. For deep slot welding, a.c. 
should be used. Over the whole field of welding however, only 
5-10% should be accomplished by the use of a.c. and the re- 
mainder by d.c. welding. WHB (7b) 
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Spotwelding and Seamwelding the Al Alloys. G. O. Hosc- 
LUND (Aluminum Co. of Amer.) S§. A. E. Journal, Vol. 40, Feb. 
1937, pp. 57-64. Practical. Advantages claimed for spotwelding 
over riveting include lower costs, savings in time and smoother 
exterior surfaces on the articles themselves. Disadvantages of gas 
and arc welding, not serious in spotwelding, are distortion and 
partial destroying of heat-treated or cold-worked structure. Special 
equipment is required, to accommodate the high electrical and 
thermal conductivity of the material; heavier currents for shorter 
periods are used. Up to 42,000 amp. is necessary for welding 
3/16 in. material (upper limit of thickness). Electronic timing 
is used instead of manually operated switches, because of shorter 
periods. Describes preparation of work previous to welding and 
features of design and layout of apparatus. No Al alloy is 
known that cannot be spotwelded. Tests show that welds com- 
pare favorably with riveted material in resistance to fatigue and 
vibrational loading. Preliminary results of corrosion tests now 
under way show no preferential attack at welds for most of the 
alloys. Curves show stresses in some alloys, effect of distance of 
spots from edge and of distance between spots. A number of 
applications are given. REB (7b) 

Mechanical Properties of a Welded Joint. J. R. Bairp. / 
Roy. Tech. Col. (Glasgow), Vol. 4, Part 2, Jan. 1938, pp. 304 
317. Original research. An investigation of a 2'%4-in. butt 
welded joint to examine the variations in the mechanical properties 
of the weld metal, the weld junctions, and the parent meta! 
adjacent to the weld. Tensile and notched-bar tests showed that 
the tensile strength of the weld metal was approximately equal t 
that of the parent metal, the resistance to shock was definitel) 
superior to that of the parent metal, but that the ductility wa 
not so good. The tensile strength at the weld junctions was 
higher than that of the plate or weld metal, but the ductilit 
was poor. JWD (7b) 

Metallurgy of Autogenous Welding of Rails (Metallurgie der 
autogenen Schienenschweissung) R. DiiMPELMANN. Axtogen 
Metallbearbeit., Vol. 31, Feb. 1, 1938, pp. 33-40. Micrographs of 
welds of rails, frogs, etc. show that Raciaialy satisfactory weld 
can be made even with steels of high C content and alloy stee! 
of high strength if the welding rod is correctly chosen. Rod: 
giving a clear melt with little slag are most suitable; the Si con 
tent should be low, and the flame should have an excess ot 
C:H:. Procedures are described in detail. Ha (7b) 


Austenitic Welding Rods for Self-hardening Steels. ALBER’ 
PorTEVIN. Metal Progress, Vol. 33, Feb. 1938, pp. 169-170 
Describes ingenious device of applying proper thickness of low 
conductivity austenite to the chamfer of self-hardening steels, 
treating the parts to relieve the effects of this lay-on and then 
welding the austenite surfaced chamfers together. This avoids 
a brittle zone adjacent to the weld and produces a structurally 
sound weld. WLC (7b) 


Welding of Thermocouples by Condenser Discharge 
(Schweissung von Thermoelementen mittels Kondensatorent- 
ladung) L. BRUNE. Elektrowdrme, Vol. 8, Mar. 1938, pp. 68- 
70. Condenser discharge welding is particularly suitable for join- 
ing small wires. Procedure and calculation of the required mag- 
nitudes in the electric condenser circuit are explained by an 
example. Ha (7b) 

Resistance Welding of Stainless Steel. J. J. MACKINNEY (E. 
G. Budd Mfg. Co.) Ind. & Welding, Vol. 11, Jan. 1938, pp. 44- 
45. Brief, lucid discussion of thermal cycle of spot welding as 
related to carbide formation. By increasing welding current and 
decreasing time, the carbide zone can be practically eliminated. 
Illustrations given. WB (7b) 


Welded Passenger Cars of High-tensile Steel and Aluminum. 
RosBert G. BINGHAM (Staff) Iron Age, Vol. 140, Dec. 23, 1937, 
pp. 26-31. Describes the construction, by the Pullman-Standard 
Car Mfg. Co., of light weight cars by welding high-tensile low- 
alloy steels and Al. VSP (7b) 

Stresses In Welded Joints. Beta Ronay. Welding Engr. 
Vol. 23, Jan. 1938, pp. 24-27. Discussion of occurrence, calcula- 
tions of stress and method of visually demonstrating effect of 
stress in causing warpage. Illustrated. WB (7b) 
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Harmful Finger Prints on Metal to Be Finished. Louis 
NaGEL. Ind. Finishing, Vol. 14, Dec. 1937, pp. 62-63. Prac- 
tical discussion of the effect of finger prints on meta! finishes. In 
some cases, finger prints not only stained the metal but even 
etched it; this proved to be caused by sweat. Considers methods 
of elimination. VSP (8) 


Tractor Parts Descaled Electrically. F. F. VAUGHN (Cater- 
pillar Tractor Co.) Iron Age, Vol. 141, Mar. 10, 1938, pp. 46-49. 
Practical description of Bullard-Dunn process used for cleaning 
and descaling steel forgings, castings and machine parts. Process 
is a patented electrochemical method of scale removal. Work 
is simultaneously covered and protected from solution attack by 
electrodeposition of a thin coating of Sn. By this method finely 
finished surfaces are ummarred, and defects are revealed. 

VSP (8a) 

Cleaning Strip Steel Before Tinning. WILLIAM P. DRAKE 
(Penn. Salt Mfg. Co.) Iron Age, Vol. 141, Apr. 21, 1938, pp. 
32-33, 75-76. Practical description of methods used by various 
Sn-plate mills for cleaning strip steel before tinning. Recom- 
mends NasSiO, because it is most widely used for electrolytic 

aning of strip steel in U. S., and also because it has been 

ponsible for reduction of cleaning costs and ‘‘menders.”’ 
VSP (8a) 


Pickling 


8d. 


The Structure of Electrodeposited Copper Alloys. WALTER 

MEYER (Gen. Electric Co.) & ARTHUR PHILLIPS (Yale Univ.) 

ans. Electrochem. Soc., Vol. 73, 1938, Preprint 22, 37 pp. 
Original research. The structure of electrodeposits obtained from 
Cu cyanide bath containing from 1.0 to 0.001 g./l. of another 

tal was studied. The composition and operating conditions of 
e standard bath were: NaCN, 35 g./l.; CuCN, 25 g./l.; NasCOs, 

g./l.; NaOH, 15 g./l.; temp., 100° F.; current density, 0.1 
np./dm.* Deposits were plated for 24 hrs. and then examined 
etallographically (many micrographs are given). Pb was the 
nly metal which produced brightening of the deposit. 1.0 g./l. of 
Pb, Tl, or Ag caused treeing of the deposit. A _ periodic or 
banded structure of deposit was obtained from baths containing 
Pb or Cd, which was correlated with a periodic fluctuation in the 
cathode potential during deposition. The period of the fluctua- 
tion agreed with the calculated time required for the formation 
of the bands. Zn did not materially affect the structure of the de- 
posit; Ni, Co, and Sn had some effect, although they did not 
co-deposit with the Cu. Co and Sn caused a disorganized type of 
structure. The effect of all the metals disappeared at conc. be- 
tween 0.01 and 0.001 g./l. Cathodic polarizations were measured. 
Pb and Tl caused an increase in polarization, which in the case of 
Pb, is related to its brightening effect on the deposit, but Tl had 
practically no brightening action. Zn, Cd, and Sn had no effect 
on polarization whereas Ag, Ni, and Co produced a considerable 
decrease. The. authors conclude that crystallographic data are 
useful for predicting interference effects only if the foreign metal 
codeposits, but are valueless for prediction if the metal interferes 
by depositing as a basic salt or by its effect on cathode efficiency 
or polarization. In the case of codeposition, the largest inter- 
ference effects are caused by foreign metals that have a low 
solid solubility in the parent metal. AB (8d) 


Rhodium Plating and Its Application. K. SCHUMPELT (Baker 
& Co.) Metal Cleaning Finishing, Vol. 10, Mar. 1938, pp. 197- 
200. Review. The ammoniacal Rh plating baths or the nitrite 
bath give dark colored deposits, but are otherwise unsatisfactory. 
Rh is best plated from an acid sulphate or phosphate bath with 
a pH of 0.5-1.5 and a Rh content of 2 g./l. The bath is operated 
at a temp. of 110-120° F. and a current density of 20-80 amp./dm.’ 
Ni is usually used as an undercoat. Coatings on cheap jewelry 
are only 0.000001 in. thick and cost about $.25 per sq. ft. 

AB (8d) 
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RAWDON, SECTION EDITOR 


Coloring of Cadmium. WwM. J. ErsKINE (National Lock Co.) 
Monthly Rev. Am. Electroplaters’ Soc., Vol. 25, Feb. 1938, pp. 
91-94. Practical. The following bath will oxidize Cd to various 
shades of brown:—K dichromate, 1 oz.; nitric acid 36° Bé, 4 0oz.; 
water, 1 gal.; temperature 140-160° F. Bright Cd deposits about 
0.0002 in. thick are used and are oxidized preferably when taken 
from the plating bath without any burnishing or buffing. A brown 
color is produced by a 2 min. immersion. Dark reddish shades 
can be produced by 6-8 min. immersion. The bath is maintained 
by small additions of nitric acid. Exposure tests of oxidized 
specimens showed that the coloring was stable to weathering and 
that the corrosion resistance of the deposit was improved. 


AB (8d) 


The Stripping of Chromium Electrodeposits for Thickness 
Measurement. S. G. CLARKE (Res. Dept., Woolwich) J. Elec- 
trodepositors’ Tech. Soc., Vol. 14, Jan. 1938, preprint, pp. 
Original research. The thickness is measured by noting the time 
of gassing, when the Cr deposit is treated with a reagent com- 
posed of HCl (sp. gr. 1.16) and 20 g./l. of Sb:O;. The speci- 
men is either immersed in the reagent, or the reagent is placed in 
a ring glued to the surface of the specimen. Each 0.00001 in. of 
Cr requires about 10 sec. for solution at 20° C. The rate of 
solution is affected considerably by temperature. Results are cor- 
rect within about 25%. Cr may be stripped from Ni, Cu or steel 
by dilute H.SO, (50 ml. of the conc. acid/l.) heated to 70° ¢ 


= 





JWD (8e) 
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The Aging of Plating Baths (Ueber das Altern galvanischer 
Bader) A. PotLack. Oberflachentech., Vol. 15, Mar. 1, 1938, 
pp. 41-43. Research. Aging of plating baths is the condition 
whereby satisfactory deposits are obtained only after some use; 
artificial aging can be produced by operating the bath for some 
time under current only. Cr baths show aging rather decidedly 
and must almost always be artificially aged. Am undesirable 
natural aging process in Cr baths is the accumulation of Fe which, 
however (especially at the start) exerts a somewhat favorable 
effect on the throwing power of the bath. A third aging phe- 
nomenon, which has not yet been explained, is that in which the 
Cr bath becomes with time less and less sensitive to impurities. 
With as much as 30 g./l. FesO; in the bath satisfactory deposits 
were still obtained. Ni baths show similar aging phenomena, 
especially those containing additions of organic acids, for pro- 
ducing bright deposits. Baths with citric acid give in the course 
of time lighter and finer grained deposits. Old Ni baths become 
in time less sensitive to additions of acid and alkali, and their 
pH value changes very little. Artificial aging of Cd-containing 
bright-Ni baths is performed to remove the excess of Cd which, 
like Zn, produces black-striped deposits. Artificial aging of Ag 
baths is seldom practiced; it has been found that the natural 
formation of carbonates as disintegration products in the bath 
improves the deposits, as they become lighter and smoother; car- 
bonate contents up to 30 g./l. can be considered as normal. The 
same is true of alkaline Cu baths and brass baths, and also Cd 
baths, which in time accumulate soda from the NaOH and the 
CO, of the air. Acid Cu baths age naturally by absorbing small 
amounts of organic materials, which make the deposits finer 
grained and harder, and finally brittle. Ha (8d) 


Directions for Electroplating of Aluminum. R. E. BLUE & 
F. C. MATHERS (Indiana Univ.) Metal Cleaning Finishing, Vol. 
10, Feb. 1938, pp. 114-6. Practical. The bath is prepared as 
follows:—50 g. of Al turnings are placed in a flask and 150 g. of 
Br added slowly and with cooling. To the AIBr; thus formed 
i105 g. AICI; are added and the salts fused by gentle heating. 
After cooling to 80° C. 600 g. of benzene and 290 g. of xylene 
to dissolve the Al salts are added. After cooling, 472 g. of ethyl 
bromide are added slowly. The mixture separates into 2 layers. 
The lower layer, which is deep red, is the plating bath; the upper 
layer which is mainly benzene and xylene, serves to protect the 
bath from the moisture in the air. All reagents must be anhy- 
drous. The bath contains a Friedel-Craft complex. Operating 
conditions are: Current density, 1-2 amp./dm.’; temperature, 
20°-25° C. Al anodes are used. The bath must be operated 
8-10 hrs. before the cathode efficiency reaches its maximum. The 
cathode efficiency is about 80% and the anode efficiency is above 
100%. The deposits are smooth and adherent, and the bath has 
good throwing power. Ethyl bromide is added occasionally to 
maintain the bath. AB (8d) 


Rubber Linings—An Important Factor in the Electroplating 
Industry. H. H. Harkins. Metal Ind., N. Y., Vol. 36, May 
1938, pp. 225-228. Practical. The chief advantages of rubber- 
lined tanks for plating solutions are: (1) They cut down current 
losses and enable a constant current density to be maintained; 
(2) properly compounded rubber will not contaminate the plating 
solution; (3) rubber-lined tanks have a long life with little or 
no maintenance cost; (4) when a rubber-lined tank is injured, 
corrosion is confined to the point of injury. A new hard rubber 
with improved physical properties has been produced and an 
injured part can 5 easily repaired on the job. CBJ (8d) 


Cathode Efficiency of Electroplating Barrels and Its Effect on 
the Adhesion of Nickel Deposits. ALBERT HirscnH (Snyder 
Inc.) Monthly Rev. Am. Electroplaters Soc., Vol. 25, Mar. 1938, 
pp. 190-195. Practical, plus research. The current distribution 
(in a barrel with improperly designed cathode contacts) may be 
nonuniform on the parts plated. If the current density on such 
parts is below 1 amp./ft.*, low adhesion of the Ni deposit results. 
The adhesion was tested by tumbling the plated parts in a ball 
burnisher, which resulted in peeling of inferior coatings. The 
mechanical features of different barrels and the changes required 
for better current distribution on the parts are discussed. 

AB (8d) 

Metals Codeposited with Tungsten from the Alkaline Tungsten 
Plating Bath. M. L. Hort. Trams. Electrochem. Soc., Vol. 71, 
1937, pp. 301-311. Original investigation. Continuation of pre- 
vious work on the Fink bath. Purified materials gave no deposit 
when used for electrolysis. Small amounts of Fe, Ni, Co, Sn or 
Cd, which are codeposited as an alloy with W, are necessary for 
deposition. GBH (8d) 


Metal Pictures by Electroplating. CHARLES P. Treppe. Metal 
Ind., N. Y., Vol. 36, Apr. 1938, pp. 184-185. Metal plate is 
photo-engraved and then electroplated to produce the metal pic- 
ture. Black contrast on white base is the customary form, al- 
though a white contrast on a black background can also be pro- 
duced. Procedures discussed. CBJ (8d) 
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The Causes of Porosity in Electrodeposited Coaungs, Espe- 
cially of Nickel on Steel. A. W. HOTHERSALL & R. A. EF. 
HAMMOND. Trans. Electrochem. Soc., Vol. 73, 1938, Preprint 
No. 12, 26 pp. Originai research. By eliminating some of the 
causes of porosity, the authors were able to prepare practically 
nonporous Ni coatings 0.0001 in. thick. Commercial coatings of 
equally low porosity must be 5 or 10 times thicker. The porosity 
of Ni coatings was measured by the number of rust spots pro- 
duced after 6 hrs. immersion in distilled water heated to 90-95° C., 
The ferricyanide test was inapplicable to thin coatings, as it 
attacked the Ni. The general causes of porosity are discussed, 
Porosity is caused by suspended particles in the bath and by fine 
particles from the Ni anodes. These causes were obviated by 
careful filtration and by the use of insoluble anodes (Pb or Pt) 
in alundum thimbles. The porosity remaining after application of 
this technique is due to the base metal. Thin Ni coatings on 
commercial steel were always porous. The least porosity was 
obtained on electrolytic Fe, which had been annealed and carefully 
rolled and on mild steel rod, the surface of which had been 
machined. Base metals produce porosity because of their rough- 
ness and because of inclusions in their surface, some of which 
may be introduced during rolling. The polishing of bright rolled 
steel resulted in higher porosity, probably because of the inclusion 
of polishing compounds. Coatings on steel which had rusted were 
porous, even though the rust was removed prior to plating. The 
fact that gas bubbles are not a primary cause of porosity was 
shown by the addition of H:O. to the bath, which eliminated the 
gassing but not the porosity of the deposits. AB (8d) 


Se. Metallic Coatings Other 


Than Electroplating 


Metal Spraying: Fundamentals and Applications. R. L. DEN- 
NISON (U. S. Navy) J. Am. Soc. Naval Engrs., Vol. 50, Feb. 
1938, pp. 85-106. Review of the various methods, application 
and history of metal spraying. The type of deposit obtained wit 
various wires of ferrous and non-ferrous metals is discussed an< 
shown in micrographs. The physical properties of the spray cas*- 
ings, porosity adhesion to base, etc., are discussed from data 
the literature. Navy tests made on adherence of sprayed (1) Ni 
silver, (2) Al, (3) council bronze, (4) Cd, (5) Cu, and (6) Z», 
on steel torsion specimens, showed (1) and (2) flaked off bel 
yield point of steel, (3) and (4) at yield point, (5) and (6) 
an angle of twist of 150°, or 75° above the angle of twist at t 
yield point. Protection against corrosion by sprayed ano 
metals and against oxidation by sprayed Al are discussed as 
most successful applications. The corrosion protection, howev: °, 
is not always entirely predictable. The use of metal spraying 1 
building up worn shafts, journals, pump plungers, etc., is « 
sidered successful when the principal stress to which it is s1 
jected is compression, since the tensile strength is quite low. A 
bibliography is appended. WB (8 ) 
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Hard-facing Wearing Surfaces of Machinery. /]. Con 
Shipbldg. & Eng Ed., Mar. 31, 1938, p. 1. Descriptive. 1 
welding on to wearing parts of a coating, edge or point of me’ ! 
capable of resisting abrasion is considered from the point of vic w 
of suitable alloys, such as high alloy steels, W carbides, aid 
Co-Cr-W alloys; the conditions which such surfaces have ‘0 
withstand; the various applications of such work in valve con 
struction; the carrying out of the process; and the cost. 

JWD (8c) 


Sf. 


Paint Specifications. RopERT J. Moore (Bakelite Corp.) Stee’, 
Vol. 102, Feb. 28, 1938, pp. 56, 58-59. Practical review specif- 
cations and tests for anti-corrosive primers and finishing coats. 
Methods of making some of the tests are outlined. In specifica- 
tions for primers, in addition to flexibility of the vehicle, it is 
well to specify resistance to boiling H:O for 7 hrs., resistance to 
5% NaOH for 24 hrs., and presence of Zn CrO, in the pigment. 
For protection of metal exposed under corrosive conditions by air- 
dried paint systems, 2 coats of anti-corrosive primer followed by 
2 coats of chemically resistant finishing enamel are recommended. 
For pipe-lines and underground tanks as well as under H:O or oil 
submersion generally better results are obtained by reducing oil 
content of vehicle and using as much as an equal weight of 100% 
phenol-formaldehyde resin. Requirements include drying time— 
dust-free, 1 hr., hard, 3 hrs.; HO resistance at room temperature, 
7 days, boiling, 24 hrs..; and resistance to 5% NaOH at 70° F. 
for 96 hrs., 15% H:SO, at 70° F. for 96 hrs., gasolene for 6 hrs., 
and 50% alcohol for 6 hrs. Al bronze enamel over an anti- 
corrosive primer has given unusually good service on interior of 
oil tanks and tankers, on exterior of steel tanks, and especially in 
protecting steel and alloys continually immersed in HO. 

MS (8f) 
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9 TESTING 


9a. Inspection & Defects, 
including X-Ray Inspection 
GS. 8. BARLEY. 225 TtIeonm EDITOR 
Results, Possibilities, and Limits of X-ray and y-ray Radi- 


raphy (Ergebnisse, neue Maéglichkeiten und Grenzen der 
Réntgen- und Gammadurchstrahlung) R. BERTHOLD. Sah] uw. 
Risen, Vol. 58, Jam. 20, 1938, pp. 49-52. Review. It is possible 
by radiography to detect porosity, segregation, and foreign matter 
fairly readily; detecting fine cracks is more difficult. The most 
important use of radiography has been on welded seams where 
this method of inspection has helped to improve the quality of 


welds. The recent type of hollow target X-ray tube is a notable 
mprovement. SE (9a) 
9b. Physical & Mechanical Testing 


W. A. TUCKER, SECTION EDITOR 
Testing of the Welding Sensitivity of Structural Steel 52 by 
leans of Bend Test Pieces with Longitudinal Welds (Priifung 
ler Schweissempfindlichkeit des Baustahls St 52 an Biegeproben 
iit Langsraupen) G. Brerett & W. STEIN. Stahl u. Eisen, Vol. 
8, Apr. 21, 1938, pp. 427-430. Original research. Samples with 
ngitudinal welded seams were made and bent across the welds 
round a mandrel 150 mm. in diameter, the angle of bend at 
hich cracking first appeared and at which the sample broke being 
corded. Hardening during welding above 300 Vickers is to be 
oided. With samples 50 mm. thick and 400 mm. between sup- 
rts, an average angle of bend (4 specimens) of 10 to 15° was 
btained—with 30 mm. thick specimens the angle of bend was 
1ore than 25°. Such bend tests appeared suitable for testing the 
rittleness of welds, although not precise. SE (9b) 


The Determination of the Elastic Limit of Ball Impressions 
n Connection with the Hardness Test (Zur Bestimmung der 
Sindruckselastizitaetsgrenze im Anschluss an die Hiarte- 
estimmung) G. TAMMANN & W. MULLER. Z. Metallkunde, 
Vol. 28, Mar. 1936, pp. 49-54. Original research. The hardness 
test by means of cone and bali impressions may be combined with 
the determination of the elastic limit obtained from the ball or 
cone impressions. ‘The load creating the impression divided by the 
basis of the ridge raised around the impression is equal to the 
elastic limit. A grinding process is described for obtaining the 
area of the basis of this ridge. GEG (9b) 

Some Factors Affecting the Yield Point in Mild Steel. G. 
Cook. Iron & Coal Trades Rev., Vol. 136, pp. 353-354, 358. 
Review discussion. The question as to whether the higher or 
lower yield point should be taken as the true yield point is dis- 
cussed; the former is easier to determine but the latter is of greater 
practical importance. The lower yield point shows also a greater 
constancy in value under different loading conditions, so that 
its determination is advocated. Specifications for suitable instru- 
ments and measuring methods are suggested. Ha (9b) 


An Apparatus for the Determination of Electrical Conduc- 
tivity of Liquid Cast Iron, and the Execution of the Tests 
(Ueber ein Gerat zur Messung der elektrischen Leitfahigkeit 
von fliissigem Gusseisen und die Durchfiihrung der Messungen) 





WOLFGANG SCHMID-BURGK, EUGEN PrwowarRsKyY & HEINRICH 
Nipper. Z. Metallkunde, Vol. 28, Aug. 1936, pp. 224-227. 


Original research describes, in detail, apparatus applicable up to 
1600° C., and reports experimental results obtained on liquid 
white and gray cast Fe. No new clues as to the graphitization of 
cast Fe were secured. EF (9b) 


Repeated Impact Tests on Light Metals (Dauerschlagversuche 
an Leichtmetallen) Kurt LAute. Z. Metallkunde, Vol. 28, Aug. 
1936, pp. 233-236. Original research. The higher impact 
strengths obtained with the Maybach impact bending machine, as 
compared with the Schenk machine are attributed to the increased 
rate of deformation in the former. Semi-logarithmic charts show 
the results obtained by both methods on duralumin, Bondur, 
Elektron and silumin. EF (9b) 
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9c. Fatigue Testing 


mm, F. BGOURE, SECTION ZeITorR 


se | ; 
The abstracts appearing under this heading are prepared in co- 


Operation with the A.§.T.M. Research Committee on Fatigue of 
Metals. The purpose of this cooperation is to make readily 
available complete references to the literature of this subject. The 
Committee does not necessarily subscribe to the statements of either 


the author or the abstractor. 


A Novel Tension-compression Fatigue Testing Machine (Neue 
Zug-Druckschwingungsmaschine) Tosio NISIHARA. Trans. Soc. 
Mech. Eng., Japan, Vol. 3, May 1937, pp. $31-S33, in German; 
pp. 153-156, in Japanese. Original research. Some drawbacks of 
the Haigh and of the von Schenck testing machines are pointed 
out, and a new design by the author is fully described. Two C 
steels of 0.21% and 0.4% C were tested in the machines of the 
author and of Haigh, and in the rotary fatigue bending machine 
of Ono. The tests showed that the resistance to alternating ten- 
sion and compression increases 22-27%, if the ends of the test 
piece are rigidly clamped. [The last statement seems to be at 
variance with results obtained at the Univ. of Illinois and at the 
Bureau of Standards. It is very difficult to clamp tension-com 
pression fatigue specimens rigidly without introducing bending 
stresses. The increase in endurance limit reported might have been 
due to greater care in properly centering specimens in the shackles 


used. —H.F.M.] EF (9c) 
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STANDARD THROUGH 


THE YEARS 


BECAUSE— 


Our long experience in the study and solution 
of materials testing problems is built in Todays 
Olsen Machines. 

Olsen Universals are simple in construction, 
parts are few and accessible. Inertia and lag 
are inherently low in the mechanical type 
pendulum weighing system. 


Friction is reduced to a minimum by careful 
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All Olsen machines are completed in our 
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Locomotive Axle Testing. T. V. BuCKWALTER, O. J. HorGER 
& W.C. SANDERS (Timken Roller Bearing Co.) Trans. Am. Soc. 
Mech. Eng., Vol. 60, No. 4, May 1938, pp. 335-345. Original 
research. Testing machine for rotating-cantilever fatigue tests of 
axles up to 11 in. diam. is described in which bending moment is 
applied to axle through a pressed-on wheel. Test conditions of 
pressure at wheel fit are somewhat more severe than those met in 
service. Check tests were also made in a similar machine for 
testing axle models with a diam of 2 inches. Three types of 
fatigue failure are discussed: (1) incipient fatigue cracks start 
within the region of the wheel fit near the inside hub face (this is 
where service failures usually occur), (2) under the conditions of 
test (axle with pressed-on wheel) these fatigue cracks spread very 
slowly, if at all, except under stress higher than that necessary 
to start them, (3) axle specimens (2 in. diam.) tested without 
pressed-on wheel, as in ordinary fatigue test, require approximately 
5 times the stress to start fatigue cracks as do axle specimens with 
pressed-on wheels, but a crack once started leads to fracture. Axle 
specimens show fatigue cracks developing at such low bending 
stresses as 10,500 Ib. per sq. in. for nickel-steel axles and 6000 
lb. per sq. in. for axles of S.A.E. 1045 steel. The propagation 
of fatigue cracks is markedly retarded by rolling the wheel seat. 
Without rolling axles specimens broke after 534 million cycles of 
stress, while an axle with rolled seat under the same stress withstood 
144 million cycles after which the fatigue crack was found to be 
7/16 inch deep. Rolled axles compared with unrolled show little 
improved resistance to the development of incipient fatigue cracks, 
but a marked retardation of the spread of cracks under higher 
stresses, such as the occasional high stresses met in service. Tests 
give some evidence that fatigue strength of 11-in. specimens is 
slightly less than that for 2-in. specimens. S-N diagrams and 
photographs of fatigue cracks are shown. 12 references. 
HFM (9c) 


Endurance Testing of Steel Wires under Alternating Tensile 
Stresses. II. Effect of Drawing Conditions on the Tensile- 
threshold Strength of Steel Wire (Dauerpriifung von Stahl- 
drahten unter wechselnder Zugbeanspruchung. II. Einfluss der 
Ziehbedingungen auf die Zug-Schwellfestigkeit yon Stahldraht) 
A. Pomp & M. HEeMPEL. Mitt. Kaiser-Wilhelm Inst. Eisenforsch. 
Disseldorf, Vol. 20, No. 1, 1938, pp. 1-14. Original research 
An exhaustive review of literature is first given on the methods 
and instruments for fatigue tests on wires that have established th: 
fact that elastic limit and tensile strength increase with increasing 
degree of drawing (reduction) while elongation and reduction ot 
area decrease; figures for bending and torsion give irregular results 
Increasing C content increases elastic limit and ultimate strength 
New extensive tests are described, made to determine bending an: 
torsional fatigue strength; the results show an average ratio o! 
0.292 for bending strength/tensile strength and of 0.156 for to: 
sional strength/tensile strength, ascertained by statistical methods 
The tensile-threshold strength is defined as the endurance limit fo: 
2 x 10° cycles of stress. A table shows the endurance limits fo: 
a number of different wires and for different cold-working. Th: 
ratio of endurance limit to tensile strength depends to some extent 
on the degree of drawing and, strangely, also on the liquid used 
in drawing; the ratio was, for the wires used, about 0.51, but n 
regularity could be found for the dependence on drawing liquid 
the ratio increased slightly, however, with increasing reduction i 
drawing. A comparison of the results for endurance limit wit! 
bending and torsional strength was not possible. Ha (9c) 


Endurance Limit and Crystallinity (Wechselbeanspruchung 
und Kristallzustand) H. MOLLER & M. HEMPEL. M/étt. Kaiser- 
Wilhelm Inst. Eisenforsch., Diisseldorf, Vol. 20, No. 2, 1938, 
pp. 15-33. The X-ray reflection method was used to determine 
changes within the crystal of C steel during application of alter 
nating stresses. Lattice disturbances occur in many crystallites 
above the endurance limit, even after very short duration of stress. 
These disturbances are characteristic for an alternating stress 
greater than the endurance limit, and although comparatively 
slight, become serious immediately before fracture. For loads 
below the endurance limit, practically no changes of the crys- 
talline state were observed. For static stresses up to the elastic 
limit, no greater lattice disturbances take place than for stresses 
below the endurance limit. The tests are given in detail. 16 
references. [The text to the last sentence seems to indicate that 
the lattice disturbances may indicate plastic action rather than a 
fatigue crack, at least for metals with elastic strength greater than 
fatigue strength—H. F. M.} Ha (9c) 


The Mechanism of Wear in Metals. THoMAs U. MATTHEW. 
]. Roy. Tech. Coll., Vol. 4, Part 2, Jan. 1938, pp. 360-375. Original 
research. X-ray examination of wear products from abraded steels, 
together with a study of contact temps. and of the violently fluc- 
tuating value of the friction force acting between 2 dry metallic 
surfaces, and of the increasing temps. found to cause very large 
increases in the hysteresis loss of steels subject to nar 
temps., showed that a type of localized surface fatigue is produced. 
which finally leads to surface wear. JWD (9c) 
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Belt Stretch and Recording Breaking Loads 


Southwark Testing Equipment is versatile, applicable not 
only for testing laboratory specimens, but for production 
testing of manufactured parts or complete structures. It is 
readily adaptable to high temperature testing, is suitable 
for testing not only metals or alloys in their various forms, 
but for such special purposes as testing concrete specimens 
or pipe, glass, ceramics, plastics, fabrics, rubber goods, 
highway structural materials and other products. For most 
special test purposes, Southwark machines require only 
a few minor changes in auxiliary equipment. 


Here is an interesting example, a standard Southwark 
machine in the Passaic plant of U.S. Rubber Products, Inc., 
specially equipped for testing breaking strengths of 
belting, making compression tests, testing wire and small 
rubber products. It takes belts up to 18 inches wide. 


Capacity is 50,000 Ibs. Balance is so delicate a few 
ounces show on the indicator. Both tensile strength and 
stretch of belt are recorded throughout the test. 


Southwark machines are built in capacities up to 10 
million pounds, to test specimens or full-size structures 


Write for Bulletin 131. Ask also 


. . largest assort- 


of any description. 
about Southwark Calibration Service . 
ment of proving rings in the U.S... . for calibrating all 


types of testing machines. 
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KROUSE 
Sheet Fatigue Testing Machine 
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tests thin sheet metals and plastics under all 
repeated bending conditions found in actual 
service. 


Krouse high speed rotating beam, plate, wire, 
tubing and rod testing machines will also as- 
sist in solving your testing problems. 


Write for details 


Krouse Fatigue Testing Machine Co. 


101 E. Dominion Columbus, Ohio 











Pitting of Steel under Lubricated Rolling Contact and 
Allowable Pressure on Tooth Profiles. TosHio NISHIHARA. 
Trans. Soc. Mech. Engrs., Japan, Vol. 3, Nov. 1937, pp. 292-298. 
In Japanese. English abstract, p. $73. Original research. 
When 2 cylindrical steel surfaces engage in lubricated rolling 
contact, the surfaces remain smooth if the contact pressure remains 
within certain limits. Beyond this, ‘pitting’ occurs after a suffi- 
cient number of repetitions. Tests were made on cylindrical, 
.34% C steel samples (10 mm. thick, 36 mm. and 40 mm. diam.) 
in lubricated rolling contact with 22% slip. After 22 hrs., the 
amount of abrasion was determined by weighing until the loss of 
weight increased abruptly, indicating the occurrence of pitting. 
By plotting the number of revolutions against weight loss, the 
critical number of contacts can be easily read off the diagram. 
Correlating the critical number of repetitions to the maximum 
compressive stresses as calculated by the Hertz formula for 
cylindrical contact, diagrams quite analogous to those for fatigue 
tests of steel are obtained. The experiments prove that pitting 
will not occur during a finite number of repetitions provided the 
contact pressure lies under a certain limit, which depends on the 
material tested. A diagram compares the experimentally estab- 
lished limit values with the endurance limits under compressive 
stresses for several materials. The greatest tendency towards 
failure by pitting prevails at a slip of about 20% between the test 
specimens. At a sufficiently high ratio of slip, the growth of 
pitting can scarcely be observed. The stress due to the maximum 
tooth pressure should never exceed the fatigue limit of the material 
to avoid the troublesome pitting on the tooth profile. EF (9c) 

The Endurance Limit of Alloys of the Silumin Group (Unter- 
suchungen iiber die Dauerfestigkeit von Legierungen der Silu- 
mingruppe) G. GirTLerR & E. Scum. Aluminium, Vol. 20, 
Mar. 1938, pp. 175-181. Original research. The effect of Ti on 
the endurance limit of silumin alloys was investigated to elucidate 
the reasons for the differences in the effects on eutectic and hypo- 
eutectic alloys. An addition of 0.4% Ti to silumin with 10% 
Si results in a 10-15% increase of the bending endurance limit, 
while no such increase is observed for the same alloy with 6 and 
12% Si. A closer examination of the fracture showed that the 
fracture starts with cracks along gliding surfaces which exert a 
notch effect in the Al primary crystals. The endurance limit is 
also changed considerably by a change in the concentration of 
the Si solid solution. The conditions are explained in detail by 
micrographs. 8 references. Ha (9c) 
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Casting Structure and Bending Endurance Limits of Some 
Aluminum Alloys (Gussgefiige und Dauerfestigkeiten einiger 
Aluminiumlegierungen) E. BOHM. Aluminium, Vol. 20, Mar. 
1938, pp. 168-174. Exhaustive original research. Three Al al- 
loys: “German alloy,’ with 12% Zn, 2% Cu, 0.2% Si and 0.3% 
Fe; “Y-alloy,” with 4% Cu, 2% Ni, 1.5% Mg, 0.3% Fe and 
0.15% Si; and silumin-y alloys, were investigated to determine 
whether the relation between grain size and mechanical proper- 
ties as found in Al exists also in the alloys. The “German” and 
“Y” alloys tend to produce a coarse grain when overheated to 
830° C., with resulting deterioration of bending endurance limit. 
Addition of 0.2% Ti to the “Y” alloy produces fine grain and 
maintains the endurance limit when overheated. No difference in 
the fatigue strength was found between coarse and fine grain at 
240° C. Addition of Ti to hypoeutectic Silumin with 10% Si 
produces also finer grain and improves endurance limit, but not in 
the eutectic alloy with 12% Si. The latter alloy shows no rela- 
tion between grain size and endurance limit, while this relation 
is quite pronounced in the ‘““German,”’ and somewhat less so in the 
“Y” alloy. Photomicrographs illustrate the results. 6 references. 

Ha (9c) 

Repeated Stress Diagrams of Round and Flat Steel Bars, 
T-beams and Wires (Wechselfestigkeitsschaubilder von Rund- 
und Flachstaben) M. HempeEL. Arch. Ejisenhiittenw., Vol. 11, 
Nov. 1937, pp. 231-240. Original research. Goodman diagrams 
were obtained for tests under repeated stress (direct tension and 
compression) of round bars. The stresses applied covered a range 
from below the yield strength to a range well above the yield 
strength. Steel with high yield strength showed a greater range 
of non-destructive stress for a given ratio of minimum to maxi- 
mum stress than steel with low yield strength. When the range 
of stress extended beyond the yield strength the shape of the 
Goodman diagram changed abruptly. Flat bars were also tested, 
and for these bars the endurance ratio (ratio of endurance limit 
for reversed stress to tensile stress) ranged from 0.23 to 0.38. 
For round specimens the range was from 0.45 to 0.56. For 
flats with holes drilled in them the endurance limit ranged from 
0.58 to 0.76 of that for undrilled specimens. Machined flat speci- 
mens developed 1400 to 3200 lb. per sq. in. higher endurance 
limits than flats with ‘‘as. rolled’ surface. The influence of the 
various shapes of bars tested on the endurance limit seemed to be 
rather small. Similar diagrams were obtained for welded and un- 
welded T-beams and wires. For wires, the manner of drawing 
the wire (for example, the lubricant used) showed no perceptible 
effect. The endurance ratio ranged from 0.33 to 0.53. SE (9c) 


9d. Magnetic Testing 
L. S. REID, SECTION EDITOR 


A New Method for Determination of the Magnetic Proper- 
ties of Iron (Nouvelle Méthode de Détermination des Pro- 
priétés Magnétiques des Fers) L. Triau. Rev. Gén. Elec. Vol. 42, 
Aug. 28, 1937, pp. 264-268. Theory and practical arrangement of 
a new instrument, “ferrometer,” is described. The instrument con- 
sists of a small mechanical rectifier, and an arrangement by which 
the rectified current can be made to assume any desired phase 
relation to the feeding alternating current. The Fe specimen is 
placed in an ordinary primary coil fed by the rectified current, 
and a secondary coil is used for ballistic measurements. Ha (9d) 


Se. Spectrography 


G. R. HARRISON, SECTION EDITOR 


Spectroanalysis of Manganese and Silicon in Steels (Ricerche 
spettroanalitiche del Manganese e del silicio regli acciai) O. 
Mast. Met. Ital., Vol. 30, Mar, 1938, pp. 111-117. The Rivas 
method. (Angew. Chem., Vol. 50, 1937, p. 93) was applied 
to the analysis of 3 Mn-steels, containing 0.56, 1.12 and 1.01% 
Mn, and also to several steels containing from 0.45-1.22% Mn 
as well as 0.65-1.10% Cr. Two of the samples also had 2.31 
and 3.19% Ni, and another had 0.25% V. The Si varied from 
0.13-1.44%. With steels containing less than 2% Ni, and 0.9% 
Cr, the Mn can be determined with an error of +5%. With 
high Cr, the method becomes practically useless as errors up to 
50% in the Mn content are not unusual. The Si can be deter- 
mined to +12%. AWC (9e) 

Quantitative Spectroscopic Determination of Indium in Solu- 
tions. A. K. RusANov & S. M. SoLopovNnik. Redkie Metal., 
Vol. 6, Nov.-Dec. 1937, pp. 29-31. In Russian. Original research. 
The In solution is introduced into an acetylene flame and a 
wedge-shaped chamber containing a 0.2% solution of KsC:O; is 
interposed between the flame and the spectroscope. The deter- 
mination is based on the thickness of solution required to fade 
out the In line. The method can be used in the range 0.002-0.2% 
In in solution, with an accuracy of about 10%. HWR (9e) 
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Investigation of Super-Duralumin (1). HipEo NISHIMURA. 
Nippon Kinzoku Gakkai-Si, Vol. 1, Nov. 1937, pp. 262-270. In 
Japanese. Original research. Previous investigation of the Al- 
Cu-Mg system had indicated a ternary compound (called “S’’) 
to be in equilibrium with Al solid solution, and the age-harden- 
‘ng of duralumin and 24 type super-duralumin was believed due 
to the precipitation of this compound. The present study was 
made on rolled Al-Cu-Mg alloys; aging similar to that observed in 
cast alloys, was found. Dilatation measurements were made im- 
mediately after quenching from 500° C. Mg-free alloys showed 
a marked expansion at about 210° C. and a subsequent con- 
traction at about 280° C.; this behavior was attributed to the 
separation of CuAle. Ternary alloys showed an expansion and a 
contraction below 100° C., but in an alloy containing about 0.5% 
Me the marked dilatation change at 200° C. caused by the precipi- 
tation of CuAl: was also observed. Alloys containing 1.5% Mg 

{% Cu were free from this irregular dilatation. The volume 
changes below 100° C., which were not found in the specimens 
for 1 week, are believed due to the precipitation of ‘‘S’’-com- 
id. The effect of small addition of Si upon the aging of 
illoy containing 4% Cu and 1.5% Mg was studied with 
| specimens. In general, Si did not accelerate the age- 
ning of quenched alloys, but alloys containing 0.6-0.8% Si 
hardened by heating at 150° C. for 10 hrs. NS (10) 


ormation of Graphite and Cementite in Hypereutectic Iron- 
on Alloys (Aufbau des Graphits und Zementits in iiber- 
ktischen Eisen-Kohlenstoff-Legierungen) H. GrOBER & H. 
‘/EMANN. Arch. Eisenhiittenw., Vol. 11, Oct. 1937, pp. 199- 
Descriptive. The primary graphite of Fe-C alloys is the 

as natural graphite. X-ray studies indicated that hyper- 
tic graphite gives sharper interference lines than eutectic 
hite; apparently the somewhat diffuse lines of the latter are 
to submicroscopic crystals of secondary graphite. The indi- 
ns were that cementite has a sharp composition range of 
% C and has no demonstrable solubility for Fe or C. In 
e hyper-eutectic Fe-C alloys, a spherical constituent was ob- 
ed in the matrix of cementite, which was identified as primary 
phite. The explanation is proposed that these graphite 
erules solidified directly from the melt in the stable system and 
it as the C content was thus lowered, subsequent solidification 
ceeded in the metastable system forming cementite. SE (10) 


A Precision Powder Camera for X-ray Work at Elevated Tem- 
eratures and a Measuring Device for X-ray Photograms (Eine 
Prazisions-Pulverkamera fiir Aufnahmen bei hohen Tempera- 
turen und ein Messgerat fur Réntgendiagramme) F. SCHLOss- 
BERGER. Z. Krist., Vol. 98, Dec. 1937, pp. 259-265. Descriptive. 
The shortcomings of previous apparatus are critically discussed. 
Supports for powder sample and film are structurally connected. 
Che “fogging” of the film caused by back reflection from the 
metallic film carrier, is eliminated. The X-ray pictures are taken 
mn a vacuum, and 8 successive exposures are possible without 
breaking the vacuum. Maximum temperature is 1400° C. A 
modified Sauter-Seemann optical apparatus for examining X-ray 
powder photograms is described. The accuracy has been improved 
to 1/100 mm. EF (10) 


Order and Disorder in Binary Solid Solutions. JoHN G. 
KirKWooD (Univ. Chicago) J. Chem. Phys., Vol. 6, Feb. 1938, 
pp. 70-75. Theoretical discussion. Atoms of certain solid solu- 
tions, although distributed at random among the lattice sites of 
the crystal at high temp., tend to arrange themselves into an 
ordered structure (superlattice) at lower temp. Moreover, there 
exists a critical temp., analogous to the Curie point in ferro- 
magnetics, below which the ordering process first begins to set in. 
Experimental evidence for the existence of order in Cu-Au and 
Cu-Zn alloys, is provided by X-ray analysis and by observation of 
discontinuities in certain of their temperature-dependent physical 
constants at the critical temp. The author describes a theory of 
order and disorder in solid solutions based upon a direct evalua- 
tion of the crystal partition function. As in the theory of Bethe, 


the fluctuation in energy within states of a fixed degree of order 
EF (10) 


is taken into account. 
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The Crystal Structure of Alloys of Zinc with the Alkali and 
Alkaline Earth Metals and of Cadmium with Potassium. J. A. A. 
KETELAAR (Univ. Leyden) J. Chem. Physics, Vol. 5, Aug. 1937, 
p. 668. Original research (preliminary note). The Na-Zn sys- 
tem is remarkable for the fact that these metals form a compound, 
notwithstanding their very low mutual solubility in the liquid 
state. Moreover, the only compound contains about 3% Na, 
corresponding to NaZniu-12. Powder X-ray analysis revealed the 
same cubic structure for the alloys of Zn with Na, K, Ca, Sr and 
Ba and of Cd only with K. No phase corresponding to the com- 
pounds with Zn was found in the other systems with Cd. The 
following dimensions of the elementary cell were established: 
NaZnmis : a = 12.25; A.U., KZni3: a = 12.335 A.U., KCdis: a = 
13.78; A.U., CaZNis: a = 12.13 A.U., SrZm3:a = 12.21; AU. 
and BaZnis:a = 12.33 A.U. (all + 0.005 A.U.). The number 
of atoms in thé elementary cell was calculated from the density as 
111, 113, and 111, respectively, for KCdis, NaZni; and CaZnis. 
The structures were face-centered, and the space groups On° or 
Ta’. The structures are described in detail. The isomorphism 
between the alkali and the alkaline earth compounds of Zn is 
notable. EF (10) 

Structure and Optics of Evaporated Metal Layers (Struktur 
unc! Optik Aufgedampfter Metallschichten) G. Hass. Ann. 
Physik, Vol. 31, Feb. 1938, pp. 245-263. Original research. The 
growth of natural films on the surface of a metal formed by 
atmospheric influences, and the nature of films produced on metals 
by evaporation and condensation were studied by electron diffrac. 
tion. 12 references. Ha (10) 


MARSH, SECTION EDITOR 
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Effect of Cooling Velocity on Transformations in Steels. I. 
A New Method of Investigating Transformation Processes under 
Increased Cooling Velocity, and Effect of Cooling Velocity on 
Transformations in Carbon Steels (Ueber den Einfluss der 
Abkiihlungsgeschwindigkeit auf die Umwandlungen der Stihle. 
I. Ein neues Verfahren zur Untersuchung von Umwandlun 
vorgangen bei er..dhter Abkiihlungsgeschwindigkeit, und Ein- 
fluss der Abkiihlungsgeschwindigkeit auf die Umwandlungen der 
Kohlenstoffstahle) F. Wrver & A. Rose. Mitt. Kaiser-Wilhelm 
Inst. Eisenforsch, Disseldorf, Vol. 19, No. 20, 1937, pp. 289-298. 
Original research. The new method consists in recording tem- 
perature-blackening curves on a stationary photographic plate, 
which is photometered, thus giving the cooling velocity as a func- 
tion of temperature. The application of the method to C steels 
showed that transformations in C steels are shifted with increasing 
velocity, irregularly in 3 stages, towards lower temperature. Equi- 
librium diagrams represent the transformation temperatures only 
for the ideal case of extremely small cooling velocities; for higher 
velocities, undercooling diagrams replace equilibrium diagrams. 
Each of the 3 stages is characterized by definite structures and 
changes in mechanical properties. 8 references. Ha (10) 


Effect of Cooling Velocity on the Transformations of 
Steels. II. An Expansion Recorder on an Electric Principle, and 
Effect of Small Cooling Velocities on the Transformation Tem- 
peratures of Carbon Steels (Ueber den Einfluss der Abkiihlungs- 
geschwindigkeit auf die Umwandlungen der Stahle. II. Ueber 
einen Ausdehnungsschreiber auf elektrischer Grundlage, und 
Einfluss kleiner Abkiihlungsgeschwindigkeiten auf die Umwand- 
lungstemperaturen der Kohlenstoffstahle) F. WrverR & A. ROSE. 
Mitt. Kaiser-Wilhelm Inst. Eisenforsch., Diisseldorf, Vol. 20 ,No. 
5, 1938, pp. 55-60. The results of a previous investigation (see 
ib. 19, 1937, pp. 289-298) were checked with a much more sensi- 
tive electric dilatometric arrangement (in Wheatstone bridge form) 
so that the effect of cooling velocity on the transformation point 
could be determined more accurately. C steels with 0.01 to 1.68% 
C (averages of others: 0.1% Si, 0.10% Mn, 0.01% P, 0.012% 
S) were investigated with cooling velocities of 0.04 deg./sec. to 
40 deg./sec. at 1000° C.; the heating velocity was always 1 
deg./sec. Overheating and undercooling of the A;-transformation 
are practically independent of the C content. The A;-transforma- 
tion is considerably more undercooled than the A;-transformation. 
That portion of the total transformation that corresponds to pre- 
cipitation of pro-eutectoid ferrite in hypoeutectoid steels decreases, 
therefore, with increasing cooling velocity, until only the A, point 
is observed. Eutectoidal cementite precipitation is delayed even by 
very small cooling velocities, e.g. while the temp. is 692° at 
0.014 deg./sec., it is 674° at 16 deg./sec. and 630° at 100 
deg./sec. The application and calibration of the instrument and 
evaluation of the results are described in full. III. An Expan- 
sion Recorder on a Photoelectric Basis, and the Effect of Small- 
est Cooling Velocities on the Transformation of Carbon Steels’ 
(III. Ueber einen Ausdehnungsschreiber auf photoelektrischer 
Grundlage, und Einfluss kleinster Abkiihlungsgeschwindigkeiten 
auf die Umwandlungen der Kohlenstoffstahle) H. LANGE. [bid., 
pp. 61-65. Another, and still more sensitive dilatometric (photo- 
electric) arrangement is described which is capable of magnifying 
the change in length of the specimen during transformation 
10,000 times. The instrument can be used with very small speci- 
mens. A steel with 0.54% C showed the beginning of the Ac- 
transformation on the heating curve at 728° and the end at 734° 
C.; the ferrite precipitation ends at the Acs point at 777° C. 
The cooling curves show clearly the y-a transformation at 748° 
(Ar; point), the Ar; point at 681° C., when a-Fe is precipitated. 
The pearlite transformation ends at 672° C. Similar curves are 
shown for a number of steels. 6 references. Ha (10) 


Application of Fluorescence Analysis Methods in Metal- 
lography (Ueber die Anwendung fluoreszenz analytischer 
Methoden in der Metallographie) R. Mirscue. Berg-u. Hutten- 
mann. Monatshefte Montan. Hochschule Leoben, Vol. 86, Jan./Feb. 
1938, pp. 12-14. Original research. The possibilities of using 
the fluorescence of certain minerals and materials under the 
action of ultraviolet radiation is discussed; changes required in 
the microscope, in order to use such methods for structural investi- 
gations, are explained. By treating polished specimens with spe- 
cial etching agents to further formation of fluorescent constituents, 
metals not normally amenable to fluorescence analysis can be 
examined by this method. An example describes a treatment to 
distinguish Fe:O;, FeO, MnO, and CuO. 9 references. Ha (10) 


Structurally Free Cementite in Medium Carbon Steels and Its 
Influence on the Mechanical Properties of the Latter. A. BABII. 
Teoria i Pract. Met., Vol. 10, No. 3, 1938, pp. 54-61. In Russian. 
Extended microscopic investigation of the reasons leading to free 
cementite formation in sections of 0.5% C rails. Exceptionally 
high segregations of C are caused by inferior deoxidation of the 
metal. Specimens cut from portions of rails where the liquation 
was prominent show a pronounced drop in their impact strength. 


(10) 
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The Diffusion of Hydrogen through Carbonyl Iron at Tem- 
peratures from 800° to 1100° C. C. B. Post & W. R. Ham 
(Penn. State College) J. Chem. Phys., Vol. 5, Nov. 1937, pp. 
913-919. Continuation of previous original research (See also 
Trans. Am. Soc. Met., Vol. 25, June 1937, pp. 536-570). The 
diffusion of H through H-purified carbonyl Fe (“Mehl iron) 
shows breaks in the log (rate) vs. 1/T curve at 834°, 909° 
(body-centered —> face-centered phase change) 945°, 1000°, 
1056°, 1082° and 1103° C. These are average values for 3 
samples. The log (rate) vs. 1/T curves at these temp. are com- 
posed of arcs, the above points being ends of these arcs. Three 
points fall on a line whose slope is 4085° Kelvin, and from this 
the work function b in the exponent (—b/RT) is given as 18,680 
cal./g. atom for these points. The above temp. belonging to the 
ends of the arcs can be fitted to Balmer type formula, i. 
T(°K.) = C(1/3? — 1/N’) where N = 6, 7,8... and C= 
13,430 + 30 for the breaks starting with N = 7, while C = 
13,301 for the break with N = 6. This difference is presumably 
caused by the N = 6 break being in the body-centered phase, 
while all the breaks starting with N = 7 are in the face-centered 
phase. Every important structural change can be recognized by 
the diffusion rates. The diffusion takes place through the lattice, 
and is the same for a single crystal and for a polycrystalline ree 

EF (10) 

Theory of Order for the Copper-gold Alloy System. W. 
SHOCKLEY (Bell Tel. Lab.) J. Chem. Phys., Vol. 6, Mar. 1938, 
pp. 130-144. Original research. The theory of order and dis- 
order in the form used by Bragg & Williams is extended to arbi- 
trary composition of the constituent elements. The work is based 
upon the nearest neighbor interaction assumption of Bethe, and 
the connection between the Bethe and Bragg-Williams theory is 
shown. In order to extend the Bragg-Williams theory to com- 
positions other than 25 at.% and 50 at.%, new definitions of 
order are developed. The results are presented in terms of phase 
diagrams and curves showing energy vs. temp., specific heat vs. 
temp. and state of order vs. temp. These results are of import- 
ance in giving a general picture of the order-disorder transforma- 
tion for a wide composition range. They are not in detailed 
accord with experiments, due to the rather idealized picture unde: 
lying the nearest neighbor assumption, but the latter gives . 
coherent description of the Cu-Au alloy system, showing how th 
ordered structures of CusAu and CuAu are related by an inte: 
mediate series of phases. EF (10 


An Electron Diffraction Study of the Grain Boundaries in 
Iron. RAYMOND MorGAN, SYLVIA STECKLER & BERNARD | 
MILLER (Univ. Pennsylvania) J]. Chem. Phys., Vol. 5, Dec. 1937 
pp. 953-959. Original research. Using Tammann’s method, grai. 
boundary membranes left after the dissolution of Fe in NH¢-pet- 
sulphate solutions were studied by means of electron diffractio» 
to determine whether crystalline materials are present in th- 
membranes and, if present, to identify the crystals. Samples «! 
untreated and heat-treated transformer Fe, and heat-treated electr: 
deposited Fe were used. The latter left residues which were sui’. 
able for study by electron diffraction when supported by Rosoglaz 
backing films. The presence of Fe;C and a-FeOQOH was estab- 
lished. It is suggested that a-FeOOH did not exist originally in 
the grain boundaries, but may have been formed through som: 
chemical reaction either between the Fe and solvent or between 
the latter and some grain boundary constituent such as Fe-oxid 
The method of studying grain boundary materials does not afford 
a complete analysis, but it is believed that it makes possible 
important contributions, inasmuch as the presence of crystalline 
material in the residues may be detected. EF (10) 


The Nature of Intermetallic Compounds of the Type Mg,Sn. 
Wm. Humgs-RoTHERY & G. V. Raynor. Phil. Mag., Vol. 25, 
Feb. 1938, pp. 335-339. Theoretical. Such compounds should 
be regarded not as ionic compounds, but as electron compounds 
(phases whose structure is mainly determined by the ratio of 
valency electrons to atoms) characterized by a completely filled 
first Brillouin zone containing 8/3 electron states per atom. 
Experiments with ternary Mg-Sn-Al and Mg-Sn-In alloys indicate 
that as regards its ability to form ternary solid solutions of ap- 
proximately constant electron concentrations, the compound Mg,Sn 
has entirely different properties from the electron compounds of 
Cu and Ag alloys. Even though the composition be adjusted to 
maintain an electron concentration of 8/3, little or no ternary solid 
solutions of Mg:Sn with In or Al result. Ha (10) 


The Solubility of Gases in Metals (Die Léslichkeit von Gasen 
in Metallen) O. KuBASCHEWSKI. Z. Elektrochem., Vol. 44, Feb. 
1938, pp. 152-167. Correlated abstract dealing largely with work 
done since 1920. The following gases are considered, H, N, O. 
CO, COs. The following metals are considered, Fe, Ni, Co, Pt, 
Pd, Mn, Cr, Mo, V, Ta, Cb, Ti, Zr, Th, Al, Cu, Ag, Au and the 
rare earths. Absorption and adsorption processes, solubility in 
pure metals and in alloys, gas porosity, influence of gases upon the 
mechanical and physical properties and lattice structure of gas- 
metal solutions are discussed. 187 references. HAS (10) 


METALS AND ALLOYS 




















The Effect of Temperature on the Intensity of Reflection of 
X-rays from Zinc Crystals. E. O. WoLLAN (Wash. U.) & G. 
G. Harvey (Mass Inst. of Tech.) Phys. Rev., Vol. 51, June 15, 
1937, pp. 1054-1061. Original research. Measurements were 
made of the intensity of X-rays reflected from powdered Zn 
crystals at room temperature, and at the temperature of liquid 
air. The atomic structure factors for the Zn atom at these tem- 
peratures depend on the orientation of the particular plane from 
which the reflection takes place. From the measurements at the 
2 temperatures, the temperature factor for the various planes was 
determined, and with the aid of this factor, the structure factor 
for the atom at rest was calculated. WAT (10) 

A New Equilibrium Diagram for the System Fe-C. ICHIRO 
lrrAKA. Sci. Papers Inst. Phys. Chem. Research, Tokyo, Vol. 33, 
Nov. 1937, pp. 273-287. In English. Two types of Fe-C dia- 
gram have been proposed. One assumes that only cementite can 
crystallize from molten Fe, and that graphite is formed by decom- 
position of cementite. The double diagrams assume that graphite 
can, im some cases, separate directly from molten Fe. Direct 
separation of graphite, on slow cooling, from molten Fe is 
assumed in the new diagram. It is apparently quite similar to the 
single diagrams, but it represents a stable equilibrium while the 
single diagrams drawn up by many authors represent a metastable 
equilibrium. EF (10) 

Non-metallic Elements in Steel, Hydrogen, Sulphur and 
Nitrogen. T. G. BAMFORD. Iron & Coal Trades Rev., Vol. 135, 
Oct. 8, 1937, p. 577. As H can dissolve in molten steel only 
in the atomic state, and molecular H: is converted into atomic H 
only at high temperatures at the metal surface, molecular H: 
has no solubility in steel at room temperatures, and is given off 
during slow cooling. Ni-Cr steel, with about 1% Cr and 3% Ni, 
seems to be damaged by H gas taken up by the molten metal, 
and plates from it have a tendency to fracture; long boiling will 
improve this condition. Removal of H from steel removes § at 
the same time, but only to a limited extent; therefore, other de- 
sulphurizers must be used, such as lime, MnO, or MgO. N 
cannot be dissolved in the solid metal for it forms the nitrides 
Fe,N and Fe.N. Ha (10) 

The Size of Nuclei in Solid Metal Reactions. GERHARD 
DerGe (Carnegie Inst. Tech.) J. Chem. Phys., Vol. 5, June 1937, 
pp. 462-464. Theoretical review. Correlates existing data on 

metric matching and orientation relationships in metal systems, 
order to determine the number of atoms required for the 
nation of a crystal nucleus (according to Tammann’s concept) 
ing primary crystallization. Concludes that although a stable 
leus contains a maximum of 100 atoms, 10 are probably sufh- 

it for formation. FPP (10) 

['wenty-five Years of Laue Diagrams. With a Compilation 
of the Present Knowledge of the Distances between Atoms in 
Crystals (Fiinfundzwanzig Jahre Laue-Diagramm. Mit einer 
/.isammenstellung der heutigen Kenntnisse tiber Atomabstinde 

Kristallen) F. Laves. Naturwissenschaften, Vol. 25, Oct. 29, 

7, pp. 705-708; Nov. 5, 1937, pp. 721-732. Comprehensive 
iew. Use of electron diffraction for studying thin films and 
face characteristics is merely mentioned. Radii of ions and 
ms as well as distances between atoms are given for practically 

il metals. JZB (10) 

The Effect of the Geometric Arrangement of the Atoms on 
Secondary Electron Emission (Der Einfluss der geometrischen 
Anordnung der Atome auf die Sekundarelektronenemission) R. 
KOLLATH. Naturwissenschaften, Vol. 26, Feb. 4, 1938, p. 60. 
Original research. Be films formed by vapor condensation on W, 
Be, Mo, and Ta bases show a sudden marked increase in secondary 
electron emission on heating to 750° C. This effect is believed 
to be caused by a rearrangement of the Be atoms at 750° C. 

JZB (10) 

The Structure of Thin, Oriented Vapor-deposited Metal 
Films (Strukturuntersuchungen an diinnen Orientiert Aufge- 
dampften Metallschichten) O. Ripicer. Ann. Physik., Vol. 30, 
Nov. 1937, pp. 505-526. Original research. When Au, Ag and Pt 
are deposited from their vapors on different bases at elevated tem- 
peratures, the deposited metal is regularly oriented above a certain 
temperature, which is a characteristic of each metal and base 
combination. Ha (10) 


The Use of Chromic Acid in Electrolytic Etching of Iron & 
Steel. M. BAgYertTz (Carnegie-Ill. Steel Corp.) Trans. Am. Soc. 
Metals, Vol. 25, Dec. 1937, pp. 1185-1197. Original research. 
Describes an etching procedure that makes the sample anode in 
10% chromic-acid solution. The technique appears to be applicable 
to a wide range of alloy steels, including stainless, straight Cr, 
and Cr-Ni types. WLC (10) 


X-ray and Electrical Investigation of the Cu-Pt System 
(Réntgenographische und Elektrische Untersuchungen des Cu- 
Pt Systems) J. O. Linpe. Ann. Physik., Vol. 30, Sept. 1937, pp. 
151-164. Specific resistance and lattice dimensions were deter- 
mined over the whole Cu-Pt system. The structures in the neigh- 
borhood of 50% Pt were specially investigated, as they showed a 
new superstructure. Curves and photographs are given. Ha (10) 
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Crystal Growth in Wires of Nickel and Tungsten. J. A. 
DARBYSHIRE. Pil, Mag., Vol. 24, Nov. 1937, pp. 1001-1012. 
Original research. The development of large grains in Ni and 
W wires gives much trouble in industrial application of these 
materials. Excessively large grains lead to rupture across the 
boundary, yet the grains must be large enough to permit inter- 
locking. In the case of W, progressive grain growth leads to 
slipping along boundary faces, and “offsetting’’ of the filament. 
X-ray investigation failed to establish the cause of difference in 
grain growth propensity among various batches of W wires. 
With 0.0019 in. diam. Ni wire (probably commercial radio fila- 
ment grade, analysis not given), uncoated wire showed signs of 
grain growth at 900° C., wire coated with alkaline earth oxide, 
at 950° C. X-ray examination of Ni filaments at different process- 
ing stages indicates the chief cause of excessive grain growth to 
be too high temperature during activation and degassing. Another 
cause appears to be the application of too much tension to the 
filament supports in preparing the tube assembly. It is probable 
that processing factors, particularly those associated with the coat- 
ing of the heater with Al,O;, are also important in the case of W. 
Further tests to check this are planned. Ha (10) 


The Fine Structure of X-ray Absorption Spectra as a Tool 
for the Determination of Crystal Structures (Die Feinstruktur 
der R6ntgenabsorptionskanten als ein Hilfsmittel zur Kristall- 
strukturbestimmung) F. SCHLOSSBERGER. Sitzber. Akad. Wiss. 
Wien, Math. Naturw. Klasse, Sect. IIb, Vol. 146, No. 7, 1937, 
pp. 555-567. Original research. In certain cases an investigation 
of the fine structure of X-ray absorption spectra may well serve 
for the structure determination of metals, particularly where the 
structure factor and parameter values of planes of high indices 
are open to doubt. EF (10) 


The Solubility of Silver in Mercury. III. Ropert J. MAURER 
(Univ. Rochester) J. Phys. Chem., Vol. 42, Apr. 1938, pp. 515- 
519. Original research undertaken to clear up conflicting findings 
of previous investigators by using a different experimental tech- 
nique. The solubility of Ag in Hg has been determined at 6 
temp. between 5° and 20° C. De Right's equation was found to 
extend into this region. The maximum and minimum solubility 
of Ag in Hg at 19.24° C. and 5.72° C., respectively, is 6.52 
at.% and 4.03 at.% Ag. A sintered glass filter proved to be 
highly satisfactory as a means of separating solid and liquid phases. 

EF (10) 

A New Method for Routine Determination of Oxygen in 
Copper (Eine neue Methode zur betriebsmassigen Bestimmung 
von Sauerstof in Kupfer) J. WorTMANN. Mitt. Forsch.- 
Anstalt. Gutehoffnungshiitte-Konzern, Oberhausen, Vol. 6, Feb. 
1938, pp. 58-64. A new photometric method using the Pulfrich 
photometer is described, in which only that O occurring as CuO 
in the Cu is determined. As the CuO has an intense dark red 
color, the surrounding Cu assumes a reddish tone which can 
readily be observed with the colorimeter. Procedure is described 
in detail. Ha (10) 

Transition from Hexagonal to Cubic Electrodeposited Chro- 
mium. W. A. Woop (Natl. Phys. Lab.) PAil. Mag., Vol. 24, 
Sept. 1937, pp. 511-518. The exact temperature range in which 
electroplated Cr of hexagonal structure transforms to the cubic 
form was established as 100°-130° C. X-ray diffraction showed a 
clear distinction between the 2 forms. The cubic Cr produced by 
the transformation is harder than the hexagonal and resembles the 
normal cubic deposit, so that the softening effect of any hexagonal 
constituent in a deposit may be effectively removed. Ha (10) 

Precipitation of the 8 Phase on Reheating an Al-Mg Alloy of 
12.70% Mg (Sur la Loi de Précipitation de la Phase £ par 
Revenu d’un Alliage Aluminium-magnésium 4 12.70 pour 100 
de Magnésium) RoGER MICHAUD. Compt. Rend., Vol. 105, Dec. 
27, 1937, pp. 1399-1400. Original research. An Al-Mg alloy of 
12.70% Mg with total impurities less than 0.07% was rolled, oil 
quenched from 425° C., and reheated for 10 mins. at intervals 
from 150 to 500° C. Curves are given to show the precipitation 
of the 8 phase as a function of the temperature. FHC (10) 


Chemical Properties of Alloys. III, Aluminum-silicon Solid 
Solutions and Eutectics. U. A. KLJAcHKo. Zhur. Obsch. Khim,,. 
Vol. 7, No. 2, 1937, pp. 492-498. In Russian. Original research. 
Chemical analysis of several samples showed the system to be one 
of limited solid solubility, with a eutectic. NA (10) 


A Study of the Freezing of Bismuth-antimony Alloys (Zur 
Kenntnis der Erstarrungsvorgange bei Wismut-Antimon-Legier- 
ungen) W. Craus. Z. Metallkunde, Vol. 29, Aug. 1937, pp. 
268-70. Experimental. Alloys containing 65-85% Bi, the bal- 
ance Sb, were sand and chill cast. Radiographic and chemical 
analyses showed no tendency toward inverse segregation. 

GD (10) 

A Correlated Abstract on Superlattices. CHARLES S. BARRETT 
(Carnegie Inst. Tech.) Metals and Alloys, Vol. 8, Sept. 1937, pp. 
251-256, 260. “Superlattices’ and their use in the explanation 
of the properties of alloys. 63 references. WLC (10) 
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Magnetic Study of the Chromium-sulfur System. Magneto- 
chemical Research XXVI (Eine magnetische Untersuchung des 
Systems Chrom-Schwefel. Magnetochemische Untersuchungen 
XXVI) H. HARALDSEN & A. NeEuBER. Z. anorg. allgem. Chem., 
Vol. 234, Dec. 20, 1937, pp. 337-352. Original research. Mag- 
netic susceptibility measurements were carried out at various field 
strengths and temp. (—183°-337° C.) in the concentration range 
33.3-59.7 atomic % S. As in the system Fe-S, ferromagnetism 
was found in a narrow range around 54-56 atomic % S, over a 
temp. range —120°-20° C., but in this system the magnetic effects 
are much smaller and restricted in concentration range. X-ray 
work to relate the observed changes in magnetic properties to 
phase relationships was required. Magnetic and X-ray Studies on 
the Cr-Te System. Magneto chemical Research XXVII (Mag- 
netische und réntgenographische Untersuchungen am System 
Chrom-Tellur. Magnetochemische Untersuchungen XXVII) /d., 
pp. 353-371. Magnetic susceptibilities of various Cr-Te composi- 
tions, especially those in the range 50-60 at. % Te, were deter- 
mined at various temp. and field strengths. All compositions 
were found to be ferromagnetic at some temp. and the Curie points 
lie between 70 and 80° C. in the range 50-57 atomic % Te, and 
between 80 and —80° C. in the range 57-60 atomic % Te. The 
Curie-Weiss law is obeyed above the Curie point. X-ray data 
indicate the presence of 2 hexagonal structures of the B-8 (Ni-As) 
type, one with an existence range 50-54 atomic % Te and the 
other around 60 atomic % Te. These 2 ranges are separated by 
the existence range of a monoclinic structure, which is approxi- 
mately a slightly deformed B-8 structure and which, with increas- 
ing Te, gradually goes over with uniform lattice contraction into 
the Cr-poorer B-8 structure. The homogeneity range of the Cr- 
richer structure (a-phase) is 50-54 atomic % Te. The range 54- 
60 atomic % Te, in which exists the monoclinic structure and 
the B-8 structure which gradually forms from it, is called the 
B-phase. No 2-phase region (a + £8) of appreciable width can 
be said to exist. The magnetic properties in the 4-range increase 
with Te content to a maximum, But decrease again in the B-phase 
region. Since all compositions are ferromagnetic at some temp. 
no particular phase can be regarded as the carrier of ferro- 
magnetism. The analogy between the systems Cr-S and Cr-Te is 
discussed, and it is pointed out that in both of these, as well as 
in the system FeS — FeS:, the B-8 structure is ferromagnetic. 
Phase Relations in the Cr-S System (Die Phasenverhiltnisse im 
System Chrom-Schwefel) H. HARALDSEN. I[bid., pp. 372-390. 
In the system Cr-S, 2 intermediate phases (a and #) exist in the 
concentration ranges 50-54 atomic % S and 55-59.7 atomic % S. 
The a-phase has at 50 at. % S a hexagonal super-structure of the 
B-8 type, having a unit cell 24 times as large as in the base. Both 
the Cr and S§ lattices of this structure contain empty places. The 
superstructure disappears with increasing S and there remains at 
52.4-54 atomic % S a B-8 structure for which c/a = 1.665 — 
1.670. In the homogeneity range of the B-phase exists a mono- 
clinic structure which probably goes over continuously into a 
B-8 structure with c/a = 1.62 at 59.6 atomic % S. The a and 
8 phases may form a 2-phase region between 54 and 55% S. 
Since on increasing the S content in the homogeneity range of 
the a-phase it is possible to add S atoms to the empty places as 
well as subtract Cr atoms, the solid solution formation in the 
range of the B-phase is of the subtraction type. Below 50 and 
above 59.7 at. % S are 2-phase regions: metallic Cr and a-phase, 
and S and £f-phase, respectively. The changes in the magnetic 
susceptibility agree well with the phase relationships determined 
by X-rays. The ferromagnetism appearing in the system Cr-S at 
54 atomic % S is related to the fact that along with a completely 
filled S-lattice, the number of empty places in the corresponding 
Cr-lattice has reached a maximum, all without change in lattice 
structure. The ferromagnetic composition at 59.7 atomic % S has 
a B-8 lattice, very incompletely filled by Cr atoms. HFK (10) 


The Syssem Aluminum-magnesium-zinc (Das System Alumin- 
ium-Magnesium-Zink) KARL RiEDERER. Z. Metallkunde, Vol. 28, 
Oct. 1936, pp. 312-317. Original research. Powder photographs 
of the B-phase yielded a hexagonal structure with a —11.38 + 
0.02 A.U. and c/a = 1.57. The y-phase microscopically found by 
Kawakami in the Al-Mg system was corroborated by X-rays. This 
phase forms on slow cooling from the liquid state, but not on 
annealing in the solid state. There are 2 diagrams for the Al-Mg 
system namely a stable one with 3 intermediary phases, and a 
metastable one with 2 phases. The lattice constant of the y-phase 
in the Al-Mg system increases with rising Mg content from 10.45 
to 10.56 A.U. By X-ray and microscopic investigations, the pres- 
ence of the 2-phase sections T (= ternary compound AlsMg,Zn;) — 
AlsMg: (8), T-AlsMgs (8), T-Mg, T-MgZns, T-Al and Al-MgZn: 
was established. The lattice constants of the ternary phase on the 
intersection T-8 increases with rising 8 contents from 14.29 to 
14.71 x 10° cm. and with increasing y from 14.29 to 14.60 A.U. 
The homogeneity boundaries of T on the intersection of T-8 were 
found at 44.6% Al, 31.7% Mg and 23.7% Zn, and on the inter- 
section T-8 at 27.5% Al, 32.5% Mg and 40% Zn. The ternary 
system has thus been established up to 400° C. EF (10) 
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Rates of Diffusion in the Alpha Solid Solutions of Copper, 
FREDERICK N. RHINES & ROBERT F. MEHL (Carnegie Inst. Tech.) 
Metals Tech., Vol. 5, Jan. 1938, T.P. 883, 37 pp. Original re- 
search of great precision. Diffusion coefficients were determined 
from concentration-penetration curves by the Matano method for 
a series of @ solid solutions in the systems Cu-Al, Cu-Be, Cu-Cd, 
Cu-Si, Cu-Sn and Cu-Zn. The method gives the diffusion coeffi- 
cient as a function of concentration, and thus diffusion coeffi- 
cient-concentration curves were plotted. The temperature coeffi- 
cient of the diffusion rate—the activation heat of diffusion—was 
calculated, and activation heat-concentration curves plotted. Vari- 
ous sources of error in such measurements were discussed. The 
rate of diffusion in these systems increases with increasing con- 
centration of solute, at first slowly, then with increasing rapidity. 
The increase is more rapid in systems of low solid solubility than 
in systems of high. The rates of diffusion near zero concentra- 
tion of solute are approximately equal for all systems, suggesting 
that the value extrapolated to zero concentration of solute is the 
rate of self-diffusion in Cu, and that this slow rate is the con- 
trolling rate in dilute solutions in this series. The data on Cu- 
Zn alloys are not in accordance with those obtained by other 
workers using the vaporization technique. No explanation was 
found for the relative rates of diffusion in the systems studied, 
and it is suggested that previous explanations applied to other 
systems have suffered from a lack of consideration of the vari- 
ation in the diffusion coefficient with concentration. The cal- 
culation of the activation heat of diffusion yields less dependable 
data. The activation heat is found to fall with increase in con- 
centration in some systems and to rise in others, though the latter 
result is not in accordance with the requirements of the Dushman- 
Langmuir equation. The activation heats at zero concentration of 
solute, obtained by extrapolation, are not far from a common value. 
The activation heat calculated for pure Cu from the best data is 
in accordance with that calculated from the temperature depend- 
ence of minimum creep rates. JLG (10) 


Vapor Tension Analysis of the Higher Manganese Phos- 
phides (Tensionanalyse der héheren Manganphosphide. Bei- 
trage zur systematische Verwandschaftslehre 76) W. BiLTz, F. 
WIECHMANN & K. MEISEL. Z. anorg. allgem. Chem., Vol. 234, 
Oct. 22, 1937, pp. 117-129. Research. Vapor tension analysis and 
X-ray diffraction studies were made on the system Mn-P in the 
concentration range between P and MnP. The compound MiP, 
is the limiting compound of the system, but dissolves P in solid 
solution. The next compound is MnP, which forms with Mz Ps; 
an immiscible 2-phase system. The existence of a compound M:)?2 
could not be confirmed. The phosphides of Mn take a position 
between those of Re and Fe in respect to thermal stability aod 
stereochem‘cal volume. Lower Manganese Phosphides. Thermal 
Analysis of the System Mn-MnP (Ueber die niederen Phosph: de 
des Mangans. Thermische Analyse des Systems Mangan/M in- 
ganmonophosphid. Beitrage zur systematische Verwandscha'ts- 
lehre. 77) F. WIECHMANN. Z. anorg. allgem. Chem. Ibid., »p. 
130-141. Partly confirms, partly corrects old data on the ph.se 
relations in the system Mn-MnP. Thermal analysis and X-ray 
diffraction patterns showed, in this range, 2 compounds Mn.P 
(m.p. 1326° C.), and a compound Mn,P, which is peritectic to 
Mn:P at 1085° C. MnP and Mn have a eutectic at 10 at. % P 
and 960° C. No solid solubility of P in Mn was established. 
The known melting and allotropic points of Mn were checked, the 
B-a transformation at 744° C. being noticed up to 14.6 at. % P. 
The thermal data indicate a phase change at 1016° C., inier- 
preted as a change of a-Mn,P to B-MmP, and is observed from 
13.8 at. % to 32.3 at. % P. X-ray patterns between 0 and 20 
at. % P show only lines of Mn and MmP, between 20 and 33 
at. %, lines of “MnP and MnP, and between 33 and 50 at. % 
lines of Mn2P and MnP. Diffraction data for MnP indicated a 
hexagonal structure, as reported by Fylking. The Mn:P-MnP 
eutectic is located at 40.4 at. % P and 1080° C. HFK (10) 


Thermodynamically Established Interpretation of the Mechan- 
ism of the Austenite-martensite Transformation (Thermo- 
dynamisch begriindete Deutung der Vorgange bei der Austenit- 
Martensit-Umwandlung) C. H. JOHANSSON, Arch. Eisenhiittenw.. 
Vol. 11, Nov. 1937, pp. 241-251. The free energy of y-and «-Fe 
as a function of temperature and C concentration is derived. For 
this purpose the heat content, entropy, and free energy of a-and 
y-Fe between 300 and 1800° K were calculated and the position 
of the C atoms in the various conditions was fixed. It was then 
possible to derive a mechanism for the C separation during the 
breakdown of austenite, which appeared to agree with expefi- 
mental observation. It is indicated that the temperature of 
initiation of the austenite-martensite transformation must decreas: 
with increasing C content. The hardness of both tetragonal and 
cubic martensite is ascribed to lattice disturbance by the C atoms. 
The diffuse X-ray lines of cubic martensite appear to be caused 
by changes in composition, as this transition constituent is being 
formed and broken down at the same time. The equilibrium be- 
tween martensite and austenite can be represented on the free 
energy concentration diagram. SE (10) 
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The Heats of Formation of Some Alloys (Die Bildungswar- 
men Einiger Legierungen) W. SEITH & O. KUBASCHEWSKI. 
Z. Electrochem., Vol. 43, Sept. 1937, pp. 743-749. Original re- 
search. Heats of formation were determined by a procedure con- 
sisting of a modified Oelsen method. Complete details of the 
method are given, and the method was checked by determining 
the heat content of Pb from 1000° C. to room temp. as 6.65 
kg. cal./mol., with an average error of 2.5% for 7 determinations. 
The factor of uncertainty in the determination of heats of forma- 
tion by this method is + 6%. The molar specific heats of Mg 
and Cd from 1000° C. to room temp. were found to be 7.5 and 
5.05, respectively, as compared to the calculated values 7.3 and 
5.2. Heats of formation were determined for all ranges of com- 
position in the binary systems Pb-Na, Pb-Li, Bi-Na, Bi-Li, and Cd- 
Na. The results may be summarized as follows: 

KILOGRAM CALORIES 


Per formula Per gram 


HEAT OF FORMATION IN 


Compound weight atom 
MTN TiAl s-n:s din 60,5. wa.e bos % oes Bee OR 12.6 4.2 
EES yo dna ck aa en baae 4 ta ee OR 20.0 4.0 
te ee. Belen oa 35.0 5.0 
OS RR Perea eee eg 11.6 5.8 
EES a eee ee ee ee ee 75.6 8.4 
(SR ae er ere eee ee ry 14.6 7.3 
NE SS Pere Ree en ee 36.0 7.2 
ERE TOS a oR A ee 45.6 11.4 
Se « of aa eae ie PO ho bee hab 55.2 13.8 
Pes. S sg ub a oh she xa be DD bE V EAE 8.1 2.7 
MOM. 6. ide Sede Chea ea oe hetiwa 12.6 1.8 
ry 


There are no abrupt discontinuities in the heats of formation for 
compounds and solid solutions on either side. The results sub- 
tantiate Biltz’ law that “the heat of formation of many inter- 
metallic compounds of the same formula type with a mutual com- 
parison metal is proportional to the difference in nobility of the 
non-mutual metals.”’ HAS (10) 
Systematic Classification of Iron Alloys. B. N. SVECHNIKOV. 
ovia i Pract. Met., Vol. 9, No. 11, 1937, pp. 104-110. In Rus- 
n. All known binary Fe alloys can be divided into 7 classes, 
ording to their diagram types. Plotting interatomic distances 
‘ elements alloyed with Fe against their atomic numbers shows a 
‘finite periodicity. Elements insoluble in Fe in the molten state 
ll in the upper portion of the plot, close to its peaks; the val- 
ys pass through Mg, Ag and Bi, decreasing in each successive 
riod. Alloys with open or widening Y field.are located on 
aches of curves to the right of the insoluble elements, in order 
decreasing intensity of lowered a-y transformation temperature 
nd widening temperature range of the y field. Alloys with a 
osed or narrowing Y field are found to the left of the insoluble 
ements in a descending order, proportional to the expanding Y 
id and decreasing temperature rise corresponding to the a-Y 
ansformation. Minima between these branches consist of systems 
milar to Fe-Cr, which may be called intermediate. This term is 
plied because of a minimum present on their a-y transformation 
rves. When solution concentration increases up to this mini- 
um, transformation temperature drops as in extending y field 
iagrams; when it increases above it, transformation temperature 
rows, as in diagram with the closed y field. Presenting on the 
ame diagram space lattices of the elements as determined near 
heir melting points demonstrates a gradual and uniform change 
a them on passing from high melting to low melting alloys. 
Qualitative effect of adding 1% of alloying elements on the trans- 
formation temperatures of Fe alloys is shown in a diagram which 
demonstrates again a definite periodicity. Crystallization tempera- 
tures of characteristic chemical compounds of binary Fe alloys 
all follow the periodic law. Illustrated with 12 diagrams. (10) 
On the Crystal Structure of Sputtered Nickel Films. Siro 
OGAWA. Science Repts. Tohoku Imp. Univ., Vol. 26, No. 1, June 
1937, pp. 93-105. In English. Original research. Electron dif- 
fraction studies showed that Ni films formed by sputtering either 
in an atmosphere of pure H or pure N had the close-packed 
hexagonal structure. The films formed in N, however, tended to 
yield a very diffuse diffraction pattern unless annealed at about 
200° C. After this treatment, sharp lines of the close-packed 
hexagonal structure were observed. When the Ni films were 
annealed (in vacuum) at sufficiently high temperatures, the normal 
face-centered cubic structure appeared. In the case of the H 
sputtered films, the F.C.C. structure appeared after 1 hr. at 330° 
C., while with the films sputtered in N, the F.C.C. structure 
appeared after heating 1% hr. at 400° C. Thin films showed more 
diffuse lines than thick ones. When the film base, usually rock 
salt, was warm, the diffraction rings were more sharp than when 
cold. Slight heating resulted in sharper lines. As the film be- 
came thicker, the pattern of the F.C.C. structure became super- 
imposed on the C.P.H. pattern. Simultaneously with this change, 
the magnetic susceptibility increased. Films showing only the 
C.P.H. structure did not exhibit ferromagnetism. From the data 
obtained, it is concluded that the C.P.H. structure owes its 
origin to absorbed (or adsorbed) H or N. The vacuum anneal- 
ing drives off the gases and allows the return of the normal 
F.C.C. lattice. AUS (10) 
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X-ray and Magnetic Analyses of Deformed Silicon Steel Rings. 
G. L. Crark & C. G. DUNN (Univ. Illinois) Phys. Rev., Vol. 52, 
Dec. 1, 1937, pp. 1170-1178. Original research. Flat rings cut 
from sheet Si steel by grinding and etching, in order to preserve 
the properties of uncut sheet, were clamped between dies that 
bent them to fit over a toroidal plunger. Under these conditions, 
testing of circumferential magnetization and taking of Laue pat- 
terns at 1 point on the most deformed circle were possible. Slight 
deformation temporarily shifts and elongates the Laue spots, and 
depresses the magnetization curve. More severe deformation 
permanently displaces some Laue spots, although the crystals in 
their new orientations are not permanently strained. The mag- 
netization curve is permanently depressed, and it is suggested 
that this is due to changes at grain boundaries not recorded by the 
X-ray method. Very severe deformation leaves some crystals 
strained, as shown by X-rays, and the permanent changes in mag- 
netic properties are nearly as great as the temporary changes. 
The changes in shape of Laue spots in coarse-grained rings agrees 
at all stages with the bending of strained crystals about axes lying 
in the original plane of the sheet. Specimens cut from partly 
annealed sheets that had previously been given various reductions 
in thickness by cold rolling showed parallel but erratic changes 
in magnetic hardness, measured by inverse maximum permeability, 
as well as X-ray strains, measured by range in angles of incidence 
on single crystals. WAT (10) 

The Iron-zinc System (Das System Eisen-Zink) JAKOB 
SCHRAMM. Z. Metallkunde, Vol. 28, July 1936, pp. 203-207. 
Original X-ray, thermal and microscopic study of Fe-Zn alloys 
prepared partly by powder methods. The phases stable at 20° C. 
are: 7 (hexagonal solid solution rich in Zn); 8 (hexagonal, gen- 
erally called FeZn;); I (cubic, 52 atoms in elementary cell and 
assumed to be FeZns, FesZnz:, or FesZnyw); Y (face-centered cubic) : 
and a (body-centered cubic) solid solutions. On the Zn-rich side 
of the diagram, the liquidus was determined up to 20% Fe. The 
solubility of Fe in Zn is less than 0.03% at the eutectic temp. of 
419.4° C. The eutectic 5 + 7 is at 0.09% Fe. The extension 
of the 8-phase is from 5.8 to 11.5% Fe at 419° C. and from 
6.3 to 11.5% Fe at room temp. The 8-phase does not correspond 
to the formula FeZn; as hitherto assumed. The homogeneity 
range of the I’-phase is at 20% and 27% Fe. The concentration 
of the phase formed by the peritectic reaction y + liquid — I 
corresponds neither to the formula FeZn; nor to FesZnw,. as pre- 
viously assumed. The Y-phase dissolves 46% Zn at elevated temp. 
The solubility drops materially with falling temp. The maximum 
solubility of Zn in the a solid solution is 20% at about 620° C.. 
and drops to less than 8% Zn at low temp. The @ solid solution 
is ferromagnetic; all other phases are paramagnetic. See also 
Metals and Alloys, Vol. 9, Apr. 1938, p. MA 248L/5. EF (10) 

Cold Deformation and Recovery of Alloys with Regular Dis- 
tribution of Atoms (Kaltverformung und Erholung bei Legier- 
ungen mit geordneter Atomverteilung) O. DAHL. Z. Metall- 
kunde, Vol. 28, May 1936, pp. 133-138. Orig.nal research. Cold 
deformation of Fe-Ni alloys with 50-90% Ni results in changes 
of the electric resistance, the magnitude of which depends upon 
the heat treatment. Differences obtained by quenching, temper- 
ing, or slow cooling may be equalized by cold work. Similar 
effects are observed on alloys like AuCu; and NiMn;, which 
consist of solid solutions with random distribution of atoms at 
high temp., and regular distribution at low temp. The special 
properties inherent in the atomic superstructure, such as higher 
conductivity, higher tensile strength, and higher magnetic satura- 
tion are eliminated by cold work. The regular distribution of 
atoms is—in contrast to precipitation phenomena—not acceler- 
ated by cold work. The elimination of the superstructure and. 
again, its appearance is demonstrated on AuCu; by X-rays. Age 
hardening alloys such as Be-Ni, indicate an entirely different 
course of changes in physical properties. GEG (10) 

Sintered Alloys. Part I.—Copper-nickel-tungsten Alloys 
Sintered with a Liquid Phase Present. G. H. S. Price, C. J. 
SMITHELLS & S. V. Wiiiiams. J. Inst. Metals, Vol. 62, 1938, 
16 pp. Original research. Mixtures of 
powders consisting in excess of 90% W, with balance Cu plus Ni, 
were pressed with a wax binder and then sintered at different 
temperatures. As the sintering temperature increased, the density 
of the sintered product increased until the theoretical density was 
reached by sintering for 6 hrs. at 1450° C. For the higher 
sintermg temperatures, the Ni-Cu-W alloy surrounding the W 
grains is liquid. At these temperatures the W grains grow, 
and all voids are eliminated. With Cu alone as a binder for the 
W grains there is no grain growth, and W particles are merely 
wetted and cemented together. With Ni alone the full density 
is obtained only after sintering at 1500° C. With coarse-grained 
particles, longer sintering times are required to produce full 
density. An explanation of the changes taking place during sinter- 
ing, based on the abnormal solubility of particles less than 1 yu in 
diameter, accounts satisfactorily for all observations. The hypothe- 
sis was confirmed by results obtained with sintered Ag-Cu and 
Cu-Fe alloys. JLG (10) 
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Superstructures in Alloy Systems. Foster C. Nix (Bell Tel. 
Labs., Inc.) J. ape ges Phys., Vol. 8, Dec. 1937, pp. 783-794. 


Extensive review of experimental and theoretical studies on alloys 
exhibiting superstructures. The degree of atomic order as first 
defined by Bragg and Williams has an influence on electric con- 
ductivity, magnetic susceptibility, lattice constants, Young's modulus 
and other mechanical properties. An increase in the degree of 
order is accompanied by an increase in electric conductivity and 
mechanical properties. Although exceptional ferromagnetic prop- 
erties, such as those in Al-Ni-Co alloys may possibly be due to 
superstructural conditions, generalization is not possible as yet. 
Cold work has a very decided effect on the electric resistance of 
alloys in an ordered state, and little or none in the disordered 
state. In the Fe-Ni system, this effect in a supposed disordered 
state is more than is expected, and the lattice constants of quenched 
and annealed alloys are not appreciably different. Thus, the 
analogy, between Ni:Fe and CusAu (definitely a superstructure 
alloy) may not be complete, although the effect of cold work 
on alloys of the composition NisMn is like that on CusAu. 39 
references. HFK (10) 

Temperature Dependence of Diamagnetism in Gamma-brasses. 
C. T. LANE (Yale Univ.) J. Applied Phys., Vol. 8, Oct. 1937, pp. 
693-697. Original research. Very pure Y-phase Cu-Zn alloys 
were prepared by a special technique in rod form suitable for sus- 
ceptibility measurements. Compositions ranged from 60 to 61.31 
wt. % Zn. Measurements at 20° C. were in excellent agreement 
with those of C. S. Smith (see Metals and Alloys, Vol. 6, June 
1935, p. MA 246L/10), and showed a linear dependence of 
diamagnetic susceptibility on concentration or electron rato. At 
higher temperatures, this curve becomes increasingly non-linear, 
and the average slope decreases as the temperature increases. The 
susceptibility of the 60% alloy increases slightly with temperature; 
that of the theoretical composition CusZns is sensibly constant; and 
the values for still higher concentrations decrease, the dependence 
becoming marked on the Zn-rich side of the phase region. Further- 
more, most of the alloys show a slight but definite change in 
temperature coefficient above and below 400° C., which cannot 
be traced to experimental errors. The results are discussed in 
terms of the zone theory of metals according to which strong dia- 
magnetism, as found in Bi and the y-brasses, is due to the over- 
lapping of electrons from the lowest to the next lowest Brillouin 
zone. HFK (10) 


Precipitation Hardening of Gold-nickel Alloys (Die Aushar- 
tung der Gold-Nickel-Legierungen) WERNER KOSTER & WALTER 
DANNOHL. Z. Metallkunde, Vol. 28, Sept. 1936, pp. 248-253. 
Original research. In the solid state, Au and Ni are completely 
intersoluble at elevated temp. but a 2-phase region extends from 
2 to 95% Ni at 20° C. Alloys in this composition range are 
thus subject to precipitation hardening. Specimens were quenched 
from 900° C., and the changes of microstructure, lattice constant, 
Curie temp., electric conductivity, magnetization, coercivity, rema- 
nence and hardness were determined in relation to aging temp. and 
time. The breakdown of all the solid solutions takes place in 
the same manner. Simultaneously, a Au-rich phase and a Ni-rich 
phase precipitate without changing the composition of the parent 
solution. Mechanical and magnetic discontinuities occur during 
the decomposition of the solid solution. In the case of Au-Ni 
alloys, a microscopically inhomogeneous “hot precipitation” takes 
place without any preceding “cold precipitation.” The rate of 
decomposition increases with supersaturation, the maximum of the 
former corresponding to the critical point on the phase boundary 
line. A maximum hardening effect occurs in the 70% Au alloy 
which, as-quenched, has a lattice parameter of 3.77 A.U. instead 
of the theoretical 3.86 A.U. It may contain an unstable com- 
pound (AuNiz or AuNis). EF (10) 


The Equilibrium Diagram of the Cu-Sb System, II. The 
Constitution of Cu-rich Sb-Cu Alloys. N. SHIBATA. Nippon 
Kinzoku Gakkai-Si, Vol. 2, Mar. 1938, pp. 108-118. In Japanese. 
Original research. The constitution of Cu-Sb alloys containing up 
to 18% Sb was precisely established by differential dilatometric 
measurements and microscopic examinations. In order to avoid 
the effect of composition changes from loss of Sb by volatilization, 
specimens were annealed and dilatometric measurements made in 
purified N:. Under equilibrium condition in cooling 8, 7 and 8 
phases separate from @ solid solution. The peritectoid reaction at 
488° C., in which a and # form 7, is accompanied by a remark- 
ably large volume change. The eutectoid reaction at 400° C., in 
which 9 decomposes into a and 8, which does not occur at a con- 
stant temperature unless heating and cooling are done extremely 
slowly, shows a very small change in volume; the less the quantity 
of 7 phase, the more difficult is the decomposition. The diffusion 
(or precipitation) of 6 and 7 phases into (or out of) a phase 
proceeds very slowly, especially with 8 phase. The solubility of Sb 
in @ phase decreases gradually from 10.4% at 645° C. to 7.6% at 
488° C., to 6.2% at 400° C. and to 4.7% at room temp. For 
Part I, see also Metals and Alloys, Vol. 9, Feb. 1938, p. MA 
109L/4. NS (10) 
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The System Aluminum-magnesium-zinc. II. The Partial Dia- 
gram Al-Al,Mg.-Al.Mg;Zn;-Al (Das Dreistoffsystem Aluminium. 
Magnesium-Zink. II. Der Teilbereich Al-Al;Mg.-Al:Mg:Zn;-Al) 
WERNER KOsTER & WALTER DUuLLENKoPF. Z. Metallkunde, 
Vol. 28, Oct. 1936, pp. 309-312. Original research. The binary 
system Al-Mg was reinvestigated microscopically and by X-rays. 
Between the 8-phase (Al;Mg.) and the S-phase (Al;Mg;) there 
exists a Y-phase whose frequent absence is attributable to a metas- 
table equilibrium between 8 and 8 in the concentration range 
where Y should occur. The compound Al:Mg;Zn; belongs to the 
rhombic system, although its microscopic appearance is more 
hexagonal. By thermal and microscopic analysis, the range in 
which the AlsMg;Zn; phase forms solid solutions with the other 
phases present in the triangular area bounded by Al, AlsMg,s and 
AlsMg;Zns is determined. The 3-phase equilibrium and the 4- 
phase planes are graphically presented, as well as the phase transi- 
tions and phases formed on cooling from the liquid state. 

EF (10) 

The Influence of Alloying Elements on the Crystallization of 
Copper. Part I—Small Additions and the Effect of Atomic 
Structure. L. Nortucott. J. Inst. Metals, Vol. 62, 1938, Adv. 
Copy No. 793, 20 pp. Original research. Determines the influ- 
ence of additions of from 0.1 to 2% by weight of alloying ele- 
ments on the size of columnar crystals of Cu cast into molds 
specially designed to insure uni-directional solidification. Elements 
added to Cu and listed in order of increasing resistance to 
columnar growth of solidifying crystals of Cu are: Bi, Al, Zn, V, 
Cr, Mn, *Ta, Ba, W, Fe, Li, Ce, Mg, Mo, Co, Zr, Ag, Sb, Be, Ca, 
Si, B, P, Cd, Ni, Ti, Te, S, As, Se, Sn, O, Pt, Th, and Pb. 
Results are discussed from the points of view of composition gradi- 
ent and adsorption effects, a large effect by the former being con- 
sidered improbable. An examination of the valency and atomic 
structure of the added elements showed a correspondence between 
these and the “crystal growth-restriction factor.’ Elements of high 
valency have a greater effect in reducing crystal size than have 
those of low valency, but the arrangement of the valency electrons 
is important. 11 references. JLG (10) 


Dilatometric Apparatus and Procedure for the Therma! 
Analysis of Alloys, Applied to Magnesium-zinc Alloys and Pure 
Zinc (Ausdehnungsgerat und Verfahren zur _ thermischen 
Analyse von Metallegierungen in der Anwendung auf Zink- 
Magnesium-Legierungen und reines Zink) H. SIEGLERSCHMIDT 
Metallwirtschaft, Vol. 17, Feb. 11, 1938, pp. 155-161. Descrip 
tive. A differential dilatometer, built on simple lever principles 
and permitting maintenance of a high vacuum or an inert atmos 
phere around the specimen is described. Differential lengt! 
change between specimen and comparison pieces are measured 
to within .0002 mm., specimen temperature being controlled t: 
+ 1° C. Expansion phenomena of high purity Mg alloy con 
taining 2, 3, 5 and 7% Zn were investigated. The determina 
tion of the solubility of Zn in Mg by dilatometeric means was pos 
sible only after diffusion of Zn had brought the alloy to equi 
librium at a given temperature. Experiments on the dilatometeri: 
analysis of high purity Zn specimens revealed that expansio: 
anomalies were probably due to internal stresses and incomplet: 
homogenizing of impurities. GA (10) 

Plastic Forming of Zirconium and Titanium (Spanlose Formung 
von Zirkon und Titan) J. D. Fast. Metallwirtschaft, Vol. 17 
Apr. 29, 1938, pp. 459-462. Original research. Ne, O2 and H: 
which have high solid solubility in Zr and Ti apparently caus« 
brittleness in these elements. Zr and Ti rods made by decomposi 
tion of the metal salts were very ductile. The working of both 
these metals to produce sheet and wire of .001” thickness is 
described. The results of tensile and Erichsen cup tests on Zr 
sheet are presented, Zr sheet is capable of being deep drawn 
The temp. coefficients of resistance were determined for Zr. Drawn 
Zr wire has a fiber texture wherein the basal plane of the hex 
agonal crystals and the [10-10] direction in this plane are parallel 
to the wire axis. The texture of recrystallized wire shows the 
basal plane still parallel to the wire axis, but with the [11-20] 
direction is parallel to the wire axis. GA (10) 


Magnetic Properties of Single Crystals of Silicon Iron. H. J 
WituiaMs (Bell Tel. Labs.) Phys. Rev., Vol. 52, Oct. 1, 1937, pp. 
747-751. Original research. The magnetization curves for the [100}, 
{110}, and {111} directions of single crystals of Fe containing 
3.85% Si were obtained from single crystal specimens cut in the 
form of hollow parallelograms, so that the sides of each specimen 
were parallel to the tetragonal, digonal or trigonal axes, respec- 
tively. This method avoids the errors due to demagnetizing fields, 
inherent in previous measurements on single crystals. In addition 
to the well-known anisotropy at magnetizations above half satur- 
ation, the data show for the first time considerable anisotropy at 
low magnetizations. A maximum permeability of 1,380,000, by 
far the highest ever reported for Si-Fe, was observed in the [100] 
specimen after careful annealing. The magnetic anisotropy con- 
stants K, and Kz were obtained from the magnetization curves 
and from torque measurements on a disk cut parallel to a (100) 
plane. WAT (10) 
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What Factors Control the Formation of Ferrite in Iron Cast- 
wngs? IcHrRO IITAKA & TAKESHI TANAKA. Bull. Inst. Phys. Chem. 
Research, Tokyo, Vol. 16, Dec. 1937, pp. 1419-1425. In Japanese. 
Sci. Papers Inst. Phys. Chem. Research, Tokyo, Vol. 34, Dec. 1937, 
Abstract Suppl., p. 68. In English. Original research. The 
formation of ferrite, which detrimentally affects mechanical prop- 
erties of cast Fe, was studied microscopically. Thermal analysis 
was made on cast Fe melts, water-quenched from temperatures 30- 
215° C. below the solidification point. No matter how often this 
experiment was repeated, no ferrite was detected. Ferrite oc- 
curred in samples heated to 910° C. for 30 min. and then cooled 
in the furnace. Ferrite does not form, therefore, during solidifica- 
tion but rather during subsequent slow cooling. During cooling 
along the C solubility line in the Fe-C diagram, super-saturation 
with respect to Fes;C takes place and the carbide precipitates from 
austenite, the graphite serving as nuclei. The ferrite appearing in 
Fe castings is the’ result of this decomposition. The already exist- 
ing graphite also functions as nuclei for the graphite coming from 
this decomposition and results in the growth of the former. 

EF (10) 

The Anisotropy in the Linear Velocity of Growth of New 
Grains in Recrystallization II. M. KorNFELD & F. RYBALKO. 
Phys. Z. Sowjetunion, Vol. 12, No. 6, 1937, pp. 658-666. In 
English. .Original research (see also Metals and Alloys, Vol. 6, 
Nec. 1935, p. MA 504R/3). During the recrystallization of plas- 
tically deformed single crystals of Al, new grains develop with 
anisotropic velocity. The new grains have the form of parallelo- 
pipeds bounded by octahedral planes of the parent crystal. The 
anisotropy of the velocity of growth occurs in a comparatively nar- 
row temperature range and disappears at high temperatures. The 
anisotropy effect in plastically deformed single crystals obeys the 
same laws as in polycrystals. The indices of the growing faces 

, in general, irrational. Participation of the octahedral planes 

1 the deformation affects the rate of growth along the normals 
these planes. In a plastically deformed polycrystal with pre- 
terred orientation of the crystallites, the rate of growth of new 
grains depends on the indices of the growing face. EF (10) 
Some Properties of Rolled Molybdenum Sheet. C. E. RANSLEY & 

(. P. Rooxsspy (Gen. Elec. Co., England) J. Inst. Metals, Vol. 
1938, Adv. Copy No. 794, 10 pp. Original research. Pre- 

red orientation in Mo sheet rolled in one direction only, and 
both directions, was determined by X-ray diffraction. On roll- 

g in one direction only, a set of (110) planes becomes per- 

ndicular to the direction of rolling. There is, however, a con- 

lerable spread about the rolling direction, and the fully pre- 
rred state, in which the cube face is brought parallel to the sur- 
ce of the sheet, is only attained by subsequent rolling in a direc- 
mn at right angles to the original direction. Sheet so rolled ex- 
ibits cleavage-plane brittleness at 45° to the direction of rolling, 
id is very susceptible to penetration by surface impurities such 
Fe, which markedly increases the 45° brittleness. H, when the 
etal is made cathode in an electrolytic bath, penetrates the cross- 

lled sheet and increases the brittleness at 45°. JLG (10) 

Tempering Silcrome. A. GuLagv. Kach. Stal, Vol. 5, No. 

2, 1937, pp. 18-24. In Russian. Silcrome containing 0.44% C, 

1.0 Cr, 3.85 Si was investigated microscopically and dilato- 

netrically. Im the quenched state, the steel is fully austenitic. 
On drawing at 100°-200° C., tetragonal martensite is decomposed 
nto cubic, and no further transformation takes place up to 500° 
C., when aging or precipitation of ultra microscopic carbides 
iccurs. Between 600° and 700° C., austenite is decomposed into 
troosto-sorbite, a reaction on which is superimposed the phenome- 
non of tempering of martensite. This transformation is completed 
between 700° and 720° C., and above this no phase changes occur 
be'ow the critical point, 1150°-1200° C. Secondary martensitic 
transformation can be produced by heating to 500°-600° C. and 
cooling, because only on cooling can austenite with lower C con- 
tent have this transformation. The exact temperature of trans- 
formation depends on C solubility in austenite. Tempering at a 
higher temperature produces the same degree of austenite decom- 
position as repeated tempering at lower temperatures, but C satura- 
tion of martensite so produced is much lower in the second case. 
Aging phenomenon involved can be held responsible for this. 

10 

Electrolytic Polishing of Al (Sur le Polissage I 
de Aluminium) PierRE JACQUET. Compt. Rend., Vol. 205, Dec. 
13, 1937, pp. 1232-1235. For soft metals, such as high purity Al, 
an electrolytic attack to reveal the microstructure avoids the in- 
clusion of polishing powder in the surface, and makes the surface 
most suitable for X-ray and electron diffraction studies. The 
electrolyte consists of 758 cc. acetic anhydride added slowly to 
215 cc. of a water solution of perchloric acid (1.480 density) con- 
tinuously cooled in a bath of running water. The sample is 
placed in the cell as anode, with 50-100 volts, 3-5 amps./dm.’ of 
the anode surface and the temperature maintained at 45-50° C. 
while the solution is being stirred constantly. The resulting sur- 


face can be examined under the microscope at a magnification as 
high as 2500X. FHC (10) 
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Grain Orientation and Grain Growth in Rolled Sheets (Kor- 
nanordnung und Kornwachstum bei Walzblechen) Otro DAHL 
& FRANZ PAWLEK. Z. Metallkunde, Vol. 28, Sept. 1936, pp. 
266-271. Original research. The recrystallization of Al, (99.6%) 
Cu, and Fe-Ni was investigated. All 3 materials exhibit coarse 
recrystallization after severe cold working and annealing at high 
temp. The grain size exceeds materially that obtained a recrys- 
tallization after critical plastic deformation. With Cu and a 
50/50 Fe-Ni alloy, the coarse recrystallization shows a regular 
orientation following a well-defined cubic texture. In Al, the 
large grains are formed irregularly from the {112} recrystallization 
texture. In brass, exhibiting the [113] recrystallization texture, 
coarse crystal growth was absent. Small alloy additions to Cu 
change the rolling and recrystallization textures and prevent the 
formation of coarse grain. Grain size before rolling exerts a 
pronounced effect. The 3-dimensional recrystallization diagram 
of Al shows that coarse grain is obtained by annealing at above 
600° C. after a cold rolling of 3-6%. However, a 70% reduction, 
followed by annealing above 550° C., produces a much coarser 
grain. Similar observations, were also made on Cu, whose recrys- 
tallization diagram is more complicated. EF (10) 

The Variation of the Initial Susceptibility with Temperature, 
and the Variation of the Magnetostrict'on and Reversible Sus- 
ceptibility with Temperature and Magnetization in Nickel. DON 
KmrRKHAM (Columbia Univ.) Phys. Rev., Vol. 52, Dec. 1, 1937, 
pp. 1162-1167. Original research. This research is a sequel to 
an investigation, previously reported, of the variation of Young's 
modulus and internal friction with magnetization and temperature 
in a specimen of annealed, polycrystalline Mond Ni. The speci- 
mens used in both researches were cut from the same bar of 
material and annealed in the same manner. Complete data are 
given to show the variation of the initial susceptibility with tem- 
perature and that of the magnetostriction and reversible suscepti- 
bility with temperature, magnetization, and magnetizing field be- 
tween 21° C. and the Curie temperature. The course of the initial 
susceptibility vs. temperature curve indicates a transition progress- 
ing in the direction of intrinsic magnetization of the elementary 
domains in Ni from [111] to [100} at about 200° C. Further 
discussion of the results, in accordance with the domain theory 
of ferro-magnetism, will appear in a subsequent paper by W. F. 
Brown, Jr. WAT (10) 

Investigation on Iron-nickel Alloys with a Cubic Texture 
(Untersuchungen an Eisen-Nickellegierungen mit Wiirfeltextur) 
GUNTER WASSERMANN. Z. Metallkunde, Vol. 28, Sept. 1936, 
pp. 262-265. Original research. The anisotropy of tensile strength 
and elongation of Fe-Ni alloys with 30-80% Ni after 95% cold 
rolling and annealing at 1000° C. was studied. The anisotropy 
was very pronounced, tensile strength being at a minimum at 22.5° 
and 67.5° to the direction of rolling, and being at a maximum at 
0°, 45° and 90° thereto, while elongation exhibited a maximum 
at 45°. The anisotropy was furthermore found to depend on the 
Ni content. In sheets containing 60-80% Ni, spinel twins occur, 
leading to regularly oriented crystals of straight boundaries. The 
crystallization in alloys containing 30-40% Ni takes place in an 
entirely different fashion. It was established by X-ray analysis 
of sheets with a cubic texture that the distortion of the lattice 
induced by severe plastic deformation produces on annealing a 
structure which deviates from purely cubic symmetry. This is the 
cause of the anisotropy of the physical properties. EF (10) 

Solid Solubility of Mercury in Silver and in Gold. H. M. 
Day & C. H. MATHEWSON (Yale Univ.) Metals Tech., Vol. 5, 
Jan. 1938, T.P. 884, 20 pp. Original research. Solid solubilities 
of Hg in Ag and Au at temperatures of 100° C. and above were 
determined by X-ray diffraction methods. In Ag the maximum 
solubility of Hg falls from 52.4% at 276° C. to 51.6% at 100° C. 
The solubility of Hg in Au attains a maximum value of 18.75% 
at 421° C. The solubility falls off rapidly as the temperature 
decreases to 300° C., and then falls very slowly to 15.7% at 100° 
C. The curve is characterized by an inflection at about 330° C. 
X-rays were also applied in the determination of the solidus curve 
for the system Ag-Hg in the temperature range 276-560° C. The 
results are in good agreement with the solubility data. 14 refer- 
ences. JLG (10) 

X-ray Studies of the Effect of Annealing on the Compositions 
of Dendrites in Copper Alloys. G. SHINoDA. Nippon Kinzoku 
Gakkai-Si, Vol. 2, Mar. 1938, pp. 130-134. In Japanese. Original 
reseafch. X-ray patterns of cast bronzes show broad lines and 
bands, corresponding to boughs and twigs of dendrites and fillings, 
respectively. The inner boughs, according to lattice constant 
determinations, are richer in Sn than the outer, but in the fillings, 
which are richer in Sn than boughs, the above relation is reversed. 
On annealing, Sn-rich parts of the fillings gradually disappear, and 
at 700° C. alloys will have an almost homogeneous structure. In 
a-brasses, as the temp. difference between the liquidus and solidus 
is not very large and the atomic diameter of Zn is not much larger 
than that of Cu, the bands corresponding to the fillings of the 
dendrites become narrow, and hence the lines and bands combine 
into broad bands. NS (10) 
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Internal Friction in Solids. [V. Re‘ation between Cold Work 
and Internal Friction. CLARENCE ZENER (College of the City 
of N. Y.) Phys. Rev., Vol. 53, Apr. 1, 1938, pp. 582-586. Mathe- 
matical. Previous investigators have found that cold working of 
metals has a marked effect upon internal friction, increasing it, in 
certain cases, by a factor of more than 10. It is assumed that the 
effect of cold work upon internal friction is due to the residual 
internal stresses which it produces. During vibration these 
residual stresses give rise to fluctuations in temp., and thus to local 
heat currents, which are inevitably associated with a rise in 
entropy, /.e., with internal friction. A formula is obtained for this 
internal friction in terms of the energy associated with the residual 
stresses, and the temp. variation of the modulus of rigidity. It 
gives the observed order of magnitude. According to the theory 
developed, the measurement of the internal friction of a cold 
worked specimen over a wide frequency range and for various 
types of vibration will give not only the mean square of the 
residual stresses, but also their preferred axes, if any, and the 
me*n linear dimension of their inhomogeneities. For previous 
work see also Metals and Alloys, Vol. 9, June 1938, p. MA 
377L/2. WAT (11) 

The Transition State in Surface Reactions. M. TEMKIN. 
Acta Physicochim., U.R.S.S., Vol. 8, No. 2, 1938, pp. 141-170. 
In English. Original, theoretical research applies the method of 
the transition state (activated complex) to the calculation of the 
kinetics of chemical reactions on surfaces. The schematic pic- 
ture of the surface, according to Langmuir, is accepted as a basis. 
A general statistical derivation of the Langmuir equation for ad- 
sorption equilibrium is given, including the adsorption of mixtures 
of gases and adsorption accompanied by dissociation (adsorption 
of the type of Hz on Pt). The type of adsorption where the 
molecule occupies 2 elementary spaces (CO on Pt) is considered. 
The statistical method of considering adsorption equilibrium is 
applied to the calculation of the number of activated complexes on 
the surface which determines the rate of reaction. Equations are 
given for the absolute velocity of activated adsorption on a bare 
surface. EF (11) 

Physicochemical Nature of Metallic Interfaces. R. S. DEAN. 
U. S. Bur. Mines Dept. of Investigations No. 3400, May 1938, 
pp. 3-20. The behavior of powdered metallic substances in high 
frequency electric circuits is in accord with the conception of the 
formation of electric dipoles at metallic surfaces. These dipoles 
are anchored to the lattice at one end, but have the other end 
vibrating freely around the electron pair as a center under the 
influence of gravity and thermal agitation. AHE (11) 

Electrochemical Studies on Solid Metal Alloys (Elektro- 
chemische Untersuchungen an festen Metall-Legierungen) A. 
OLANDER. Z. Metallkunde, Vol. 29, Nov. 1937, pp. 361-6. A 
critical review of potential measurements and the thermodynamic 
methods of applying them to metallurgical problems. GD (i1) 


lia. Non-Ferrous 


A. J. PHILLIPS, SECTION EDITOR 


What Determines the Quality of Dental Amalgams? (Welche 
Faktoren bestimmen die Giite der zahnarztlichen Amalgame?) 
H. CHOULANT. Angew. Chem., Vol. 51, Feb. 26, 1938, pp. 115- 
119. Review. A brief outline of the development of amalgams 
for dentistry is given. The most important factors in the selection 
are manner of preparation, Ag and Hg content, other elements, 
and most of all, the artificial aging. A satisfactory explanation of 
artificial aging has not yet been given, although it seems that 
reactions and transformations in the solid state take place which 
manifest themselves through thermal changes. The system Ag- 
Sn-Hg is discussed more fully. In amalgamation, Ag,Sn and 
Hg react to form AgsHg and Sn-Hg solid solution; the finished 
amalgam contains the 3 constituents AgsSn, AgsHg, and Sn-Hg. 
The effects of additions of Au, Pb, Pt, Al, Fe, Sn and Ni are dis- 
cussed; at present, 2-3% Cu is considered the best additive for 
improving strength. Ha (lla) 
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High Strength Aluminum Casting Alloys. Light Metals, Vol. 
1, May 1938, pp. 140-141. Descriptive. Specifications for 14 
Al casting alloys are listed in a table giving the specification num- 
ber, tensile properties, chemical composition, and heat treatment. 
Of particular interest are 2 alloys, “‘ceralumin C” and “ceralumin 
D.” The former is used as age hardened, while the latter is 
used as solution-treated. Both may contain either Ce or Cb 
Ceralumin C is listed as follows for the fully age hardened con- 
dition: 0.1% yield strength, 40,000 Ibs./in.*; tensile strength, 
47,000 lbs./in.® (no elongation given). The chemical compo- 
sition is 2-3% Cu, 1-2% Ni, 0.5-1% Mg, 1-1.4% Si, 1-1.4% Fe, 
0.05-0.2% Ce, and 0.05-0.3% Cb. Ceralumin D has the follow- 
ing tensile properties: 0.1% yield strength, 26,000 lbs./in.*; tensile 
strength, 28,000 lbs./in.*, and 5% elongation. The chemical 
composition of ceralumin D is the same as ceralumin C, except 
that the Cb limits are 0.5 to 0.3% instead of 0.05 to 0.3%, and 
Cr is present to the extent of 0.5 to 0.2%. Apparently, also, the 
age hardened ceralumin C does not always have Ce present, but 
solution-treated ceralumin D does. AUS (lla) 

The Adsorption of Hydrogen on Reduced Nickel. Studies 
at Low Temperatures. SHUN-ICHIRO IIJIMA. Sci. Papers Inst 
Phys. Chem. Research, Tokyo, Vol. 34, Apr. 1938, Abstract Supp! 
p. 13. In English. Original research. The velocities of H 
adsorption on reduced Ni in the temp. range between —23° an 
—130° C. was determined. The adsorption occurring 1 min 
after the start consists of several activated adsorptions, whos: 
velocities vary considerably. All of these adsorptions are ex 
pressed by the equation 

log p/(p — pe) = Kt+C 
wherein p = pressure of H after t min. from the start, and P, - 
pressure of H when equilibrium has been established and K an: 
C are constants. The heat of activation of a particular adsorptio: 
has been found to be 7100 cal. Adsorption isotherms for som: 
particular adsorptions have been established. The heat of adsorp 
tion has been calculated from the adsorption isotherms and foun 
to be 10,600 cal. See also Metals and Alloys, Vol. 6, Aug. 1935 
p. MA 334L/6. EF (lla 

Calcium; Manufacture, Properties, Applications (Le Calcium 
Fabrication, Propriétés, Applications) P. BASTIEN. Usine, Vo! 
47, Jan. 27, 1938, p. 29. Review. Ca is produced by heatin; 
Ca chloride with or without Ca fluoride to 800° C. and electro 
lyzing. The melt is protected from air by a covering layer 
about 50 Kw.-hr. are required per Kg. metal. The metal o 
98.5% purity so obtained is further refined by sublimation i: 
vacuum to about 99.3%. Sp. gr. is 1.54, m.p. 851° C., tensil 
strength 6,000 lIbs./in.” (between Pb and Al). Modulus o! 
elasticity is 3,500,000 Ibs./in.* Ca reacts with O, at 600° C. in 
large pieces and even at 300° C. in small pieces, and the reaction 
is strongly exothermic. The metal is therefore an excellent de 
oxidizer. It reacts with N at about 300° C., giving CasNs, and 
with H at 815° C., forming CaHs. Ca metal is only slightly 
attacked by H:SO,, HNO; or HCl because of the salts formed 
It can easily be machined and drawn. As an addition to Pb, it 
has a hardening effect, and its solubility in Pb is 0.1% at 328° C. 
and 0.01% at room temp. An alloy of Pb with 0.5% Ca is an 
antifriction metal, to which sometimes Na or Li is added. 

Ha (ila) 


Shrinkage of Some Aluminum Casting Alloys (Schrumpfung 
und Schwindung einiger Aluminium-Gusslegierungen) L. HERR- 
MANN. Aluminium, Vol. 20, Mar. 1938, pp. 182-187. Original 
research. The change of volume taking place during solidification 
was investigated and a new method of measuring the shrinking 
of Al alloys is described. Shrinkage during solidification decreases 
with increasing content of Cu and Si. Eutectic Al-Si alloys, re- 
fined with Na, shrink considerably more than the unrefined silumin. 
Fe contents of more than 1% in an Al-Cu alloy increase solidifica- 
tion shrinkage considerably. Shrinkage in cooling from the solidi- 
fication temp. to room temp. is also reduced by the usual alloying 
elements (particularly Mg) in Al when cast in green sand molds. 
The differences occurring in shrinkage, as based on the thermal 
expansion coefficient, are due to crystalline phenomena, such as 
transformation, precipitation or solution. 13 references. 

Ha (11a) 
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Diamagnetism of Cadmium. S. R. Rao & S. SRIRAMAN. 
Proc. Twenty-fifth Indian Sci. Congr., Part 3, 1938, p. 2. Single 
crystals of Cd were prepared by the method of slow cooling, and 
the principal magnetic susceptibilities were determined by the 
Gouy method. The influence of ferromagnetic impurities was 
duly eliminated. The mean values, perpendicular and parallel to 
the hexagonal axis of the crystal were found to be —0.163 and 
__0.223, respectively. These results agree with those of Mc- 
Leunan, Ruedy and Cohen. Cold working of polycrystalline rods 
gave a small decrease in susceptibility. On the other hand, the 
principal susceptibilities measured with single crystals showed no 
variation on cold working. The influence of small quantities of 
foreign matter was also investigated. Pb, when added in small 
amounts, affected the principal susceptibility normal to the c-axis, 
but not the value parallel to this axis. Small quantities of Zn 
did not affect the susceptibility values. These results are exam- 
ined in the light of the theory of paramagnetism of free electrons. 
The valency electrons appear to contribute a paramagnetic com- 
ponent perpendicular to the c-axis. There is evidence for this 
from electrical conductivity data. The results obtained with the 
alloys are examined in the light of these conclusions. APS (11a) 


The Photoelectric Sensitization of Aluminum. Louis P. 
THEIN (St. Louis Univ.) Phys. Rev., Vol. 53, Feb. 15, 1938, pp. 
287-292. Original research. The increase in photo-current from 
Al which had been subjected to H glow discharges, is dependent 
on the time of discharge and on the pressure of H. If the target 
is not outgassed, a rapid decay is noted after sensitization, because 
of diffusion to the surface of gas contained in the body of the 
metal. Results indicate that this sensitization is due mainly to 
“clean-up” of the surface of the oxide-coated Al. Glow dis- 
charges have little effect on the yield from freshly evaporated Al. 
Another type of sensitization is effected by exposing a freshly 
evaporated Al surface to minute quantities of dry air. The effect of 
glow discharge upon a surface thus sensitized is one of de- 
itization. The current-voltage data from freshly distilled Al 
d a curve which fits well upon the theoretical curve of the 
DuBridge theory. The curves from surfaces sensitized with air 
w no agreement with the theory. The threshold value obtained 

1 a film of Al approaching bulk thickness is 2840 A.U. 
WAT (lla) 


Secondary Electron Emission of Nickel at the Curie Point. 

S R. Rao & P. S. VARADACHARI. Proc. Twenty-fifth Indian Sci. 
( ner. Part 3, 1938, p. 2. Research. A study of the secondary 
tron emissions from Ni was made at temp. from 30° C. to 
C., at a constant applied potential. No sudden alteration 

the secondary electron current was observed at the Curie point 

8° C.). The authors’ results are at variance with those of 
rtakowsky and Kudrawjewa, and of Hayakawa. Attention is 
wn to the investigation of Rao, wherein no abrupt variations 
re obtained in the photo-electric emission amd soft X-ray excita- 

n curves of Ni at the Curie point. It is difficult to under- 
id how in such closely connected phenomena, anomalies exist 
one class and not in the other. APS (11a) 


The Mechanical Properties of Lead Water Pipes. BriNLEY 
NES. Engineering, Vol. 145, Mar. 18, 1938, pp. 285-287. 
nsiders the lack of information of the various properties of Pb 
iter-pipes. Illustrates and describes the different structures of 
»b pipes and their strength. “Quick’’ and “‘creep’’ strengths are 
riefly dealt with. A cause of failure is grain growth in service 
hich may follow certain fabrication procedures. 
ianical properties of Pb of various compositions. Fatigue strength 
f Pb and certain Pb alloys can be altered by preventing access 
‘f air to surface of test piece. Adding varying amounts of Sn, 
5b, Cu and Bi to commercially pure Pb increases fatigue strength 

without proportionally increasing its stiffness or hardness. 
VSP (ila) 


High-grade Aluminum-casting Alloys for Eloxalating (Hoch- 
wertige Aluminiumgusslegierungen in Eloxalqualitat) G. SEUMEL. 
Aluminium, Vol. 20, Mar. 1938, pp. 191-196. Review. The 
difficulty of obtaining sufficiently clean and smooth surfaces on Al 
castings so that they can be treated by the eloxal process are dis- 
cussed, and the exaggeration of original defects by the process 
described. Alloys containing Cu, Pb, Fe, and Sn assume a gray 
appearance; Mn and Si in larger amounts make the eloxal coatings 
dull. The alloys best suited for the eloxal process are Al-Mg, and 
some Al-Mg-Zn alloys, especially the quasibinary type Al-Mg-Znz. 
Tables and curves with tensile strength, elongation and hardness 
of Al alloys with Mg and Zn in various ratios are appended. 

Ha (lla) 

Magnesium in Powder Metallurgy. E. J. Groom. Light 
Metals, Vol. 1, Feb. 1938, pp. 33-34. Processes for producing 
Mg powder are reviewed, with particular emphasis on Nicol s 
process, which is described in detail. The effect of the method 
of preparation on the type of powder particles produced is dis- 
cussed. Fritting the compacted powder is compared with sinter- 
ing. The relation between the particle surface condition and 
inter-particle cohesion is considered. AUS (ila) 
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OXYGEN FREE HIGH CONDUCTIVITY 


ya, Superior Copper 


FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.M. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in great ductility and 
toughness as evidenced by its high reduction of area 
and resistance to impact. 


OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 
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V. V. KENDALL, SECTION EDITOR 


Mechanical Properties of Heat Resistant Steels with 25% 
Ni-21% Cr and with 30% Cr at Elevated Temperatures. N. 
Pik. Teoria i Pract. Met., Vol. 10, No. 2, 1938, pp. 68-74. In 
Russian. Research. Tensile strength, impact strength and dynamic 
compression of steels containing: 0.23% C, 0.9 Si, 0.6 Mn, 25.0 
Ni, 21.0 Cr and 0.15% C, 0.9 Si, 0.3 Mn, 30.3 Cr were investi- 
gated in the 500°-1200° C. range. The tensile strength of the 
second rapidly drops on heating to 800° C., and drops gradually 
above this temp., becoming 300 Ibs./in.2 at 1200° C. Impact 
strength increases continuously. Elongation increases rapidly to 
1000° C. and slower afterwards, reaching a maximum of 71% 
at 1200° C. The first steel rapidly loses strength up to 1100° C. 
and slower above this temp., but is much stronger than the sec- 
ond. Elongation reaches a maximum of 39% at 1100° C. and 
then decreases, depending to some extent on the time at the temp. 
Dynamic deformation of both steels increases with the temp. Ex- 
tensive data are presented, including 14 diagrams. (11b) 


Magnetic Interaction in Pyrrhotite and in Magnetite. L. W. 
McKEEHAN (Yale Univ.) Phys. Rev., Vol. 53, Feb. 15, 1938, pp. 
307-309. Mathematical. Magnetic potential energy densities, in- 
cluding quadrupole terms, were computed for important directions 
of magnetization in pyrrhotite and in magnetite. In pyrrhotite, 
the results are in contradiction with experiment, suggesting that 
other causes of ferromagnetic anisotropy greatly predominate. In 
magnetite, the results suggest that all the Fe atoms contribute to 
the ferromagnetism, neither ferric nor ferrous Fe being adequate 
separately to explain the observed behavior. With this assump- 
tion the results are in qualitative agreement with experiment, 
calculated anisotropy being greater than that reported in the litera- 
ture of the subject. WAT (11b) 


Non-rusting and Acid-resisting Steels with Low Content of 
Imported Materials (Ueber sparstoffa-me, nichtrostende und sdure- 
bestandige Stihle) W. Torautr. Tech. Mitt. Krupp, Vol. 6, 
Apr. 1938, pp. 17-24. Investigations were made to replace the Ni 
(which must be imported in Germany) by Mn in rustless steels; 
the mechanical properties of Cr-Mn, Cr and Cr-Mo steels, and of 


mechanically plated materials, were investigated after different ° 


heat-treatments and welding. In order to obtain good mechanical 
properties, only about 15% Cr should be added with 8-12% Mn; 
these steels can be used only for weakly corroding agents, as in 
dairy and brewing apparatus, but they can not replace the 18/8 
Cr-Ni steels. Ni-free steels with 18% Cr and Cr-Mo steels with 
low C and additions of Ti, Ta or Cb can be used more generally. 
Materials clad with these steels can find a wide field of application. 
A table gives the mechanical properties of welded Cr steels, which 
are not so good as 18/8 welded steel. Ha (11b) 


Influence of Atmospheric Moisture and Lime Content in 
Water on Flake Formation and Other Defects in Steel. N 
CHUIKD & A. Lvova. Teoria i Pract. Met., Vol. 10, No. 3, 
1938, pp. 30-38. In Russian. Original research. Snow flake con- 
tent rating of more than 14,000 heats of ball bearing steel were 
statistically compared with meteorological data for the district. 
Graphs plotted show that the flake content increases with the abso- 
lute humidity of the air, being particularily affected by rain. 
Moisture content of the lime increases percentage of flake-afflicted 
heats, particularly when it becomes greater than 2.5% H:O. Cen- 
tral porosity also increases with higher moisture content of the 
lime, according to a study of 52 electric furnace heats. (11b) 


Some Recent Developments in Mild Steel. H. H. STANLEY. 
Iron & Coal Trades Rev., Vol. 136, Feb. 18, 1938, p. 319. Review. 
Mild steel for deep drawing is usually made of rimming steel in 
which the impurities are segregated in the center of the mass, 
leaving a rim of comparatively pure metal on the outside of about 
4 of the ingot section. The composition of mild steel for sheet 
and strip should be C below 0.08%, S below 0.04%, P below 
0.04%, Mn 0.20-0.40%, and a trace of Si. The steel is prefer- 
ably made by the basic open-hearth process. The crystal size 
should be smaller than 1/20 mm. diam.; otherwise the surface 
shows roughening on stretching. Methods of heat-treatment to 
influence grain size, and the stress-strain diagram are discussed. 

Ha (11b) 

Magnetic Interaction in Homogeneously Strained Ferromag- 
netic Crystals, L. W. MCKEEHAN (Yale Univ.) Phys. Rev., 
Vol. 53, Feb. 15, 1938, pp. 301-307. Mathematical. A well- 
known method of computing magnetostrains, as the strains neces- 
sary to minimize the sum of magnetic and elastic potential 
energies, is improved in detail, extended to include terms de- 
pendent upon the structure of atomic magnets, and is applied in 
the cases of body-centered cubic Fe, face-centered cubic Ni and 
hexagonal close-packed Co. Magnetostriction is not important in 
fixing directions of easiest magnetization in these crystals. 

WAT (11b) 
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The Present Trend in Alloy Constructional Steels. J. A. 
Jones. Proc. Staffordshire Iron Steel Imst., 1936-1937, Vol. 
52, pp. 17-45. Original research. A study of the effect of addi- 
tions of alloy elements on the mechanical properties of 04% C 
steels. All the mechanical properties of 0.4% C steel in the oil- 
hardened and tempered condition are improved by the addition of 
Ni up to 6%. No advantage is gained by increasing the Ni con- 
tent beyond this limit because of the limitation on the tempering 
temperature caused by the lowering of Ac:. With 0.8% Mn no 
advantage is gained by exceeding 4.5% Ni. The improvement 
in properties is evident in the greater toughness at higher tensile 
strength compared with C steels, this being particularly noticeable 
in the improved notched-bar figures, especially in the larger 
masses. After oil-hardening and tempering, the mechanical prop- 
erties of 0.4% C steel are markedly improved when Cr is added 
up to 3%. Cr steels show very marked advantage in respect of 
ease of machining over Ni steels of similar tensile strength. 
Higher Cr steels are susceptible to temper brittleness if slowly 
cooled from the tempering temperature. The properties of 1% 
Cr steels are of the same order of 3% Ni steels for sections up to 
3 in. diameter. Unfortunately when Cr content exceeds 0.6% 
the steels are particularly susceptible to the development, during 
rolling, of surface markings, generally referred to as “‘Cr lines,’ 
the removal of which necessitates the introduction of rough 
turning. Mn up to 2% has a markedly beneficial effect on the 
mechanical properties of oil-hardened and tempered 0.4% Cr 
steel, and the improvement is still maintained with 2.8% Mn. 
This higher content shows no particular advantage and may intro- 
duce difficulties in forging and rolling. The mechanical proper- 
ties of 1.5% Mn steel are superior to those of 1.5% Ni steel, and 
for sections up to 214” diameter, are not greatly inferior to 
those of 3% Ni steels. In steels containing about 0.3% C, the 
addition of W raised the elastic limit, yield point and maximum 
stress without any appreciable decrease in elongation and impact 
figure, but even with the addition of 2% W the properties wer 
not sufficiently improved to warrant the cost of the addition 
The addition of Mo to C steel has a marked effect in raising the 
elastic limit, yield point, maximum stress and notched-bar figure, 
while up to about 0.6% Mo, elongation remains relatively high 
In sections 214 in. square, of 0.75% Cr-344% Ni steel, an in- 
crease in the susceptibility to temper brittleness when air coole< 
is evident for P contents over 0.034%. Ni-Mn steels suffe: 
from susceptibility to temper-brittleness in the same manner as Ni 
Cr steels, and this may be overcome in the same way by add: 
tion of Mo. Steels containing approximately 0.35% C, 1% C 
and 0.35% Mo, are good substitutes for 3 and 314% Ni steels 
giving similar mechanical properties at slightly reduced cost bu 
with very definite advantages of a wider tempering range an 
improved machining properties. The addition of 0.35% Mo t 
0.4% C, 1.5% Mn steel assists deep-hardening and provides ; 
class of steels giving remarkably good properties. It was foun 
that with 0.5% C and over 0.9% Mn, the steel will offer difh 
culty during quenching. GTM (11b) 


High-speed Szeels Low in Tungsten. Metallurgist (Suppl. t 
Engineer), Feb. 25, 1938, pp. 101-102. Correlated abstract o 
German work. Tests have shown that steels with 11% W, 4% 
Cr and 1.2% V give tool performance equal to that of standard 
18-4-1. Addition of 1% Mo permits further reduction of W to 
8%: increase of V to 2.5% permits still further reduction of W 
to 6%. The best s'eel seemed to be one containing 8% Mo, 2% 
W, 4% Cr and 1% V. Some authorities, however, have found 
that all Mo-bearing high speed steels suffer in cutting perform- 
ance if the conditions of use involve shock. Mo-bearing steels 
slso have shown a tendency to be decarburized during treatments, 
although no loss of Mo occurs. Low alloy high speed steels are 
more susceptible than high-W steels to overheating. It is ap- 
parently not feasible to replace W completely with Mo in high 
speed steel, although for all except the most severe service, the W 
content can be reduced without trouble to 8%. Whatever changes 
are made in proportions of other constituents, the Cr content 
should be maintained at 4-4.5%. VVK (11b) 


Heat Resisting Alloy Castings. H. Dixon (Electro Alloys 
Co.) Ind. Heating, Vol. 5, Mar. 1938, pp. 224-228, 234. Review. 
Iron-base alloys containing Cr or Ni, or both, are classified ac- 
cording to manufacturers and trade names, together with fields of 
applications, and physical properties are tabulated. The alloys 
are considered in 4 groups: Cr-Fe; high Cr, low Ni-Fe; low Ni, 
low Cr, Fe; and high Ni, low Cr, Fe alloys. Carbon contents are 
generally 0.40-0.70% C, except in the high Cr, low Ni alloys, 
where the C is held below 0.3%. According to the author, the 
alloy additions serve the following purposes: 15-35% Cr to pro- 
vide oxidation resistance and Ni to give an austenitic structure, 
with its higher load-carrying capacity at high temperatures. Si 
content is usually a deoxidation residue; up to 3% Mo may be 
added to refine the grain, and small amounts of V, Co, Ti and W 
for grain refinement, deoxidation and high temperature beer oA 
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abreast of the avalanche of new information issuing 
constantly from all quarters of the globe. 
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All the articles on a given subject will be found in one place in the 
index . . . and nomenclature variations, inversions and synonyms have been 
carefully cross-indexed to refer to this main entry. Where an article fea- 
tured more than one topic, all have been indexed. Studies of alloy systems 
have been indexed separately under each constituent. No effort has been 
spared to make this the most useful guide to new metallurgical information 
that we could place in your hands. 


PRICE $10.0 


METALS and ALLOYS 


330 WEST 42nd STREET NEW YORK CITY 


READ THE ABSTRACTS EACH MONTH FOR CURRENT METALLURGICAL DEVELOPMENTS 
USE THE CUMULATIVE INDEX FOR PERMANENT, CLASSIFIED REFERENCE TO ALL THIS INFORMATION. 





AUGUST, 1938 MA $11 














12-EFFECT OF TEMPERATURE 


The abstracts in this section are prepared in co-operation with the Joint High Temperature 
Committee of the A.S.M.E. and the A.S.T.M. The purpose of this cooperation is to make 
readily available complete references to the literature of this subject. The Committee does 
not necessarily subscribe to the statements of either the author or the abstractor. 





High Temperature Properties for Some Alloys of Particular 
Interest to the Navy. WuLLIAM C. STEWART. J. Am. Soc. 
Naval Engrs., Vol. 50, Feb., 1938, pp. 107-132. Creep test data 
for C-Mo, Cu-Mo, Cr-Mo cast steels and for composition ‘G” 
and ‘‘M” cast bronzes are presented in numerous curves and tables. 
The creep tests were made on long-time creep testing installation 
at Naval Eng. Expt. Sta., in which creep readings are reproducible 
to 0.00005 in. in a 2 in. gauge length, through sighting on the 
ends of Pt wires fixed at the gauge marks. Tensile properties of 
cast C-Mo steel are given in curves for temps. to 900° F. Tables 
give a summary of metallographic, mechanical and creep test re- 
sults for the cast steels. Tensile strength of C-Mo and Cu-Mo 
steels was not materially altered as a result of creep test temp. and 
stresses used. Ductility of Cu-Mo steel is considerably reduced 
after creep tests, but C-Mo ductility is not changed appreciably. 
For the Cr-Mo steel tensile tests after creep tests at 850° F. are 
normal, but after 1000° F. creep test strength and ductility are 
lower than normal. Composition “G’’ and “M” bronzes suffer 
large reduction in strength and ductility after creep testing. Grain 
coarsening occurs after prolonged heating to 600° F. Therefore, 
450°-500° F. is considered the max. safe range of use. WB (12) 


Creep of Metals at High Temperature in Bending. E. A. 
Davis. J. Applied Mechanics, Vol. 5, Mar. 1938, pp. A-29—A-31. 
Mathematical. A theory for plast’c bending is developed, and an 
equation for creep due to bending derived. Practical application 
to a cast Cr-Ni specimen of 11% in. at 1500° and 1652° F. showed 
good agreement in the strain rate-stress relation. Ha (12) 





Plant lovers everywhere 


will rejoice in this New Book on 


Soilless Growth of Plants 


By Carleton Ellis and Miller W. Swaney 


Few technical developments of the past decade have 
aroused more general interest than this subject of 
“Soilless growth,’’ also referred to as tank farming, 
chemical gardening or the new coined word ‘‘hydro- 
ponics.’’ 


This book brings within the reach of everyone a com- 
plete picture of the principles, practices and equipment 
of soilless growth. To persons already engaged in grow- 
ing plants, it will offer new avenues for plant work. 
For those not hitherto participating in raising flowers, 
vegetables and fruits, it will afford a splendid opportunity 
for developing a new and extremely fascinating hobby. 
Professional men and laymen alike will find ‘‘Soilless 
Growth of Plants’ packed with choice information which 
will make it a worthwhile investment either for pleasure 
or profit. 


160 Pages 60 illustrations; 3 in color $2.75 
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Equipment Used at Usines Saint-Jacques de Montlucon for 
Elevated Temperature Tests of Steel (Appareillage Utilisé aux 
Usines Saint-Jacques de Montlucon pour les Essais 4 Chaud des 
Aciers) G. RANQUE. Rev. Mét., Vol. 35, Mar. 1938, pp. 89-104. 
Well-illustrated description of details of creep testing equipmen: 
used at above concern. Between 1930 and 1936, modified Rohn 
relaxation tests were run; however, great refinements were in‘ro- 
duced in the means of temp. regulition and elongation measure- 
ment. The equipment was later changed so that standard creep 
tests could be run when the temp. was kept constant by a regu- 
lator. The latest and best results have been obtained from creep 
tests with ‘‘an imposed rate of elongation.” A constant load is 
applied, and the furnace temp. is so regulated that the rate of 
clongat‘on is constant. Rc«sults ‘herefore give limiting temp. fo 
any steel for a given rate of elongation under given load. Al! 
tests are conducted in a controlled temperature room. JZB (12) 


The Effect of Low Temperature on Properties of Metals. 
VINCENT T. MALCoLM (Chapman Valve Mfg. Co.) Refrig. Eng 
Mar. 1938, pp. 189-193. Investigation of impact values of cast 
metals at low temperatures. Best material for valves is 2.5 
3.0% Ni steel normalized and drawn. Charpy impact (keyho 
notch) at —50° F. was 25 ft.lbs.; at —-75° F. 19 ft.-lbs. Ca 
steel (same treatment) at —50° F. gave 10 ft.-lbs.; at —75° F, 
7 ft.-lbs. Below —100° F., 18-8 stainless steel is recommende< 
values obtained on this steel at —100° F. were 80 ft.-lbs.; 
—150° F., 60 ft.-lbs. Of non-ferrous metals, Monel and ¢ 
alloys are not embrittled by sub-zero temperatures. HMW (1: 
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The Manufacture of Clad Steel Sheet (Die Herstellung plat- 
tierter Stahlbleche) E. SCHONE & W. RADEKER. Stahl u. Eisen, 
Vol. 58, Mar. 24, 1938, pp. 313-316. Descriptive. There are 3 
ways of forming clad steel: (1) Placing plates of the cladding 
metal against the walls of the mold and pouring molten steel 
within; (2) “roll welding” the outer layers of the clad metal on 
to steel plate or sheet, and (3) diffusing the clad metal into the 
steel base. Of these, the method of welding by hot rolling the 
layers together is the most practicable. Al, Ag, Cu, Ni, and stain- 
less steel can be clad on to soft steel in this way. For cladding 
Al. the low melting point of Al is a serious limitation, as the 
steel has to be rolled at the extremely low temp. of under 600° C. 
Thus, cladding of Al can only be accomplished by reducing the 


steel sheet to almost the finished gage and then “roll welding’’ 
Al foil on to it. Not much has been accomplished with this. Ag 
has a much higher melting point, 960° C., but it will not adhere 
to steel and thus an intermediate layer of Cu must be rolled in. 
Cu can be roll welded satisfactorily, but the atmosphere must be 
controlled to obviate oxidation of the Cu which causes hot shortness 
and lack of adhesion. Ni can be roll welded on to steel without 
n difficulty, but the absorption of S must be avoided. In the 
roll welding of stainless steel, precautions must be taken against 
the diffusion of C from the Steel base into the clad layer, as this 
cause C precipitation later. An intermediate layer of low-C 
st along with controlled atmosphere, may obviate this. In 


where the cladding material would be difficult to work, #.e. 
5% Cr steel, the steel base improves the ductility, so that the 
( material has superior mechan‘cal properties to the solid 
ess alloy. SE (13) 
he Rate of Corrosion of Carbon Steel in Air (Die Rost- 
sgeschwindigkeit von unlegiertem Stahl an der Luft) K. 


u 
Dircves & K. Trapp. Stahl u. Eisen. Vol. 58, Mar. 3, 1938, pp. 
245.248. Original research plus review. Gives a comprehensive 
co )pilation of published and original results of atmospheric cor- 
ro.ion tests of C steel as interpreted by statistical methods. The 
of corrosion of C steel with 0.20% Cu in industrial atmos- 
pheres is about 0.075 mm./yr. or about 600 g./m.’/yr.; in rural 
spheres, it is about 0.020 mm./yr., or 150 g./m.*/yr.. for the 
firs: 8 yrs. For city atmospheres, the value is about midway be- 


tween these two. In steels with 0.02% Cu, the rate of corrosion 
in industrial atmospheres is about 0.150 mm./yr., or about 1200 
g.'m2?/yr.; in rural atmospheres, it is about 0.030 mm./yr., 
or about 250 g./m.*/yr. for the first 8 yrs. Thus, industrial 
itmospheres are about 4 times as severe as clean rural at- 
mospheres. Raising the Cu content from 0.02 to 0.2% cuts the 
rate of corrosion in half. Beyond 0.15% Cu, the beneficial effect 
of Cu on corrosion resistance is small. Raising the P content to 
above 0.06% in steels with over 0.15% Cu improves the corrosion 
resistance still further. A general increase in the Cu content of 
iprotected steel, such as rails and beams, and also on steel used 
in the galvanized condition to 0.15% Cu, would reduce the annual 
corrosion loss of steel in Germany by 16%, or by about 20,000 
tons. SE (13) 
The Effect of Magnetite and Rust on the Corrosion of Mild 
Steel in Moist Almost Neutral Atmosphere (Contribution 4 
Action de la Magnétite et de la Rouille sur la Corrosion de 
l’Acier Extra-doux en Milieu Humide, Voisin de la Neutralité) 
M. E. Herzoc. Bull. Soc. Chim., France, Vol. 5, Series 5, Feb. 
1938, pp. 187-191. Continuation of previous original research 
(Bull. Soc. Chim., France. 1936, p. 1530) on mild steel of 0.08% 
C, 0.38% Mn, 0.05% Si, 0.09% Cu, 0.02% S and 0.016% P. 
Corrosion and electro-chemical tests prove that hydrated magne- 
tite and rust accelerate the attack on Fe through a galvanic cell 
effect and through depolarisation respectively. The changes of 
potential, due to the formation of corrosion products rich in 
Fe,O, . xH:O, were determined. The surface layer of corrosion 
products, even if several mm. thick, are always permeable to O. 
Literature statements on the formation of an Fe sesqui-oxide could 
not be verified. The author feels that knowledge of the physico- 
chemical properties of the secondary corrosion products is incom- 
plete. The nature of their conductivity in moist atmosphere, /.e. 

electronic or ionic, is assumed to be the fundamental question. 
EF (13) 
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V.V¥.RENDALL, SECTION EDITOR 


Limits of Chemical Attack in Solid Solution Alloy Series 
(Einwirkungsgrenzen in Mischkristallreihen) G. TAMMANN. Z. 
anorg. allgem. Chem., Vol. 234, Sept. 22, 1937, pp. 33-41. 
Original research. About 18 years ago the author and co-workers 
placed various solid solution alloys in glass vessels, containing 
various reagents, and sealed the vessels. After several days these 
were examined, and the concentrations in each alloy series at 
which chemical action took place were recorded. In the alloy 
series Cu-Au, these limits in solutions of PtCl., PdCl:, (NH,)2 S. 
and Na2Se2 lay between 24.5 and 25.5 atomic % Au. Now, after 
18.5 years, no change can be noted. Similar observations hold 
for these alloys in weak oxidizing reagents. In solutions of mer- 
curous salts, however, practically all Cu-Au alloys, even those con- 
taining only 1% Cu, became gray because of the diffusion of Hg 
into the alloys. In a mercuric solution, the Cu-Au alloys between 
23 and 27 atomic % Au precipitated no Hg, although a yellow 
salt layer was formed up to 89% Au. In concentrated AgNO 
and Ag:SO,, the action limits did not change appreciably in 18 
years and lay between 14 and 15 atomic % Au, a very dilute 
(0.002M) AgNO; solution showed precipitation at 16 and 18% 
In the Ag-Au alloy series, the limits in PtCl, and AuCl, solutions 
have remained unaltered during 20 years. In the Pt-Ni series, 
the action limits in PdCl, AuCl;, and FeCl, solutions shifted from 
somewhere between 24-26 atomic % Pt to somewhere between 
26-28 atomic Pt. 18 years ago Ag-Mn alloys in the range 67-100 
atomic % Ag were found to possess action limits between 74 and 76 
atomic % Ag in solutions of Cu acetate, CdSO,., ZnSO,, PbCl., 
and H:SO,. These same alloys were examined again and no 
change was found. In Fe-Si alloys (0-0.25 atomic % Si), the 
action limits were found to be displaced at most about 0.02 atomic 
% Si to higher Si content or not at all. Cu-Zn y-phase alloys 
prepared by Sauerwald 17 years ago did not show any definite 
change in their action limits in solutions of CdSO,, Tl:SO,, and 
PbCl,. Some pertinent x-ray studies of L. Graf (Metals and 
Alloys, Vol. 3, Sept. 1932, p. MA 266) are discussed. A Au- 
rich surface sheet about 0.5 “ mu thick was formed on Au-Cu alloys 
with 25 atomic % Au when immersed in dilute oxidizing agents. 
The crystal structure of this surface sheet was related to the struc- 
ture of the solid solution beneath. Alloys containing 15 atomic % 
Au exposed to gases at room temperature showed a similar effect; 
at 200° C. a pure Au protective sheet is formed, indicating a 
regrouping of Au atoms after removal of the Cu atoms. Such 
a protective coating may also appear when the reaction velocity 
is large. HFK (13) 


The Film Potential Values of Copper, Brass-steel, Brass-zinc- 
steel, in Sea Water, with a Note on Marine Growths. W. J. 
COPENHAGEN. Trans. Electrochem. Soc., Vol. 73, 1938, Preprint 
No. 23, 7 pp. Original research. Steel hulled ships, which carry 
bronze propellors, are provided with Zn protector plates to pro- 
tect the hull from the electrochemical corrosion induced by the 
bronze. The propellors become covered with marine growths, 
although Cu ailoys generally inhibit such growths. The tri- 
metallic system of bronze-steel-Zn apparently does not permit 
enough Cu to dissolve to prevent the marine growth. Sea water 
corrosion tests were made on Cu, brass, and on a steel-brass-Zn 
combination, and the lack of activity of the trimetallic system on 
marine growth was confirmed. A comparison was made of the 
e.m.f. measurements (against the H electrode) of the following 
metallic systems immersed in sea water: steel-brass-Zn, steel-brass, 


Cu-brass, and Cu. AB (13) 


Corrodibility of Aluminum Alloys. Hipzo NISHIMURA. 
Suiyokwai-Shi, Vol. 9, Apr. 1938, pp. 489-494. In Japanese. 
Original research. Corrodibility of Al alloys in NaCl or dil. HCl 
solution was examined by the measurement of weight change or 
gas evolution. The corrodibility of Al alloys containing Mg as 
principal alloying constituent is decreased by the addition of about 
0.4% of Sb or 0.5% of Cr, but the addition of Sb was not so) 
effective as Cr. The alloys containing 0.5-1.35% Mn and about 
0.3% Sb proved to be as corrosion resistant as commercial Al, 
and the alloys containing 3-12% Si and about 0.5% Mn were 
more corrodible than the alloys containing Mg and Mn or Mg 
and Cr. HN (13) 
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Alloys for Corrosion Resistance. Improved Materials for 
Plant Construction. J.O. Hircucock. Metal Ind., London, Vol. 
52, Jan. 7, 1938, pp. 37-42. Review. The combination of high 
thermal conductivity and corrosion resistance of Cu make it use- 
ful for heat transfer equipment. Cu finds wide use for vats, stills 
and similar equipment. The relative weakness of Cu is overcome 
by alloying add_tions. Al-bronze has received much attention for 
service under corrosive cond tions. This alloy has excellent cor- 
rosion fatigue strength, but care has to be taken in its use to 
guard against de-aluminification, which occurs in the presence of 
certain acids and steam. The use of 70/30 Cu/Ni tubes and 
76/22/2 Cu/Zn/Al tubes has almost entirely eliminated condenser 
tube corrosion. For architectural purposes, regardless of the de- 
gree of stainlessness a Cu alloy possesses, it must be cleaned regu- 
larly, if only to remove the superficial dust. Ni and Ni-base alloys 
find wide use in the chemical industry. Monel possesses possibly 
the most comprehensive range of properties shown by any corrosion 
resisting alloy; it is more resistant than Ni under reducing con- 
ditions and more resistant than Cu under oxidizing teaditinie, 
and thus combines many of the characieristics of the 2 metals. 
For Monel castings, Si is a more convenient hardener than Al. 
Cr confers some further degree of stainlessness to Ni and im- 
proves the heat resistant properties. The Ni-Mo alloys resist HCl 
and wet Cl. Al-base alloys are finding wide use and Mg-base 
alloys are well adapted for alkaline conditions. Pb, well estab- 
lished in the acid industry, owes its wide use in chemical plants 
to the ease with which it can be shaped and manipulated. 

RWB (13) 


Corrosion Experiments on Welded Joints (Korrosionsversuche 
an Schweissverbindungen) HUNSICKER. Autogene Metallbear- 
beit., Vol. 31, Mar. 1, 1938, pp. 67-71; Mar. 15, 1938, pp. 89-96. 
Original research. The behavior of surfaces of welded samples in 
salt solutions was investigated by means of corrosion and potential 
measurements. Direct measurements of corrosion in agitated solu- 
tions were inconclusive because of the removal of the scale orig- 
inally present on the joints. Potential measurements, however, 
gave a fair insight into the progress of corrosion. The initial 
potential in welded Fe samples was nobler than the final potential 
(measured between sample and electrolyte). The potentials of all 
samples treated with the flame were nobler than that of the parent 
material. The adjustment of the flame has an influence only in 
the beginning, an excess of O giving a higher potential. Sand- 
blasted samples show a nobler potential and lower corrosion value 
than those not sand-blasted; corrosion and potential increases with 
coarser grain. In Al, the H-flame favors corrosion, as compared 
with the acetylene flame. Hot-hammering of the seam improves 
corrosion resistance, but any flux or paste residues on the weld in- 
creases corrosion, which also increases with increasing grain size. 
Similar results were obtained with Pb welds. 11 references. 

Ha (13) 


Pipe Lines Laid in Salt Water Marsh Protected by Cathodic 
Circuit. Nem WiriraMs (Staff) Oi] Gas J., Vol. 36, Mar. 17, 
1938, p. 93. Description of a cathodic protection installation to 
7 parallel lines simultaneously. The installation is by the Gulf 
Refining Co. on a section of its main pipe line system between 
El Vista station and Port Arthur. Although the section is only 
2.75 miles long, a total of 19.25 miles of pipe consisting of four 
10” and three 8” lines is involved. Some of the pipe is coated, 
some is not, and a potential of 0.8 volt is required. Current is 
transmitted by a 2200 volt, 3-phase power line. Pole transformers, 
at 4 mile intervals, bring the current down to 20 volts. De- 
livery to the line is through Rectox units. Ground beds are 
located about 100 feet from the lines and consist of two 200-foot 
sections of 6” pipe laid paraliel to each other 10 feet apart. The 
soil is a so-called “hot spot” with a resistivity of 400 ohm-cm. 

VVK (13) 

A Method of Determining the Corrosive Capacity of Mineral 
Oils (Eine Arbeitsweise zur Bestimmung der Korrosionsfahig- 
keit von Mineralélen) R. HEINZE, M. MARDER & H. VON DER 
HEYDEN. Chem. Fabrik, Vol. 10, Dec. 22, 1937, pp. 519-522. 
Research. Loss in weight of metal samples, 100 x 10 x 1 mm., 
are determined after exposure to a mineral oil for 24 hr. at 50° C. 
Tests are made in a closed vessel. Corrosion was found to be due 
primarily to the S, O. and N: content. Since attack is dependent 
upon the alloy used, various types must be tested. PCR (13) 

Thermo-magnetic Properties of Ferric Oxide (Propriétés 
thermo-magnétiques de Il’Oxyde ferrique) RAYMOND CHEVALIER 
& ZiA EsMatt Bécut. Bull. Soc. Chim., France, Vol. 4, Series 5, 
Nov. 1937, pp. 1735-1742. Original research. There are 3 
allotropic modifications of ferric oxide, i.e. the colloidal, cubic 
(Y) and rhombohedral (a) form. The latter 2 have been studied 
as to their various methods of preparation and physical properties. 

EF (13) 

Corrosion of Iron-chromium-aluminum Alloys. Metallurgist 
(Supplement to The Engineer), Feb. 25, 1938, pp. 110-111 Ex- 
tended abstract of article in Metallwirtschaft. See Metals and 
Alloys, Vol. 9, Apr. 1938, p. MA 255R/6. VVK (13) 
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Dynamic Properties of Soil. VII. A Study of the Nature of 
Physical Forces Governing the Adhesion Between Soil and 
Metal Surfaces..F. A. KUMMER (Ala. Agricultural Expt. Station) 
& M. L. Nicnots (U. S. Soil Conservation Service) Agricultural 
Eng., Vol. 19, Feb. 1938, pp. 73-78. Original research. Dis. 
cusse; theories of adhesion and their application to soil-metal 
adhesion and shows that the latter is due to wetting of metal by 
the soil moisture. Soil solution corrodes the metal. Factors influ- 
encing rate of corrosion, and, therefore, adhesion are discussed. 
Testing method developed took into consideration as many of the 
contributing factors as was possible. Soil solutions were extracted 
from several different soils and their surface tension, density, con- 
ductivity, and pH value were determined. A large number of 
metal samples, including standard plow steels, alloy steels, cast- 
irons, and Monel metal, were used. Some of the steels were 
given different heat treatments. Results showed that differences in 
grain structure with their possible difference in potential between 
the various grains materially affected adhesion between soil so‘u- 
tions and metal surfaces. Alloy steels and even alloy cast-irons 
showed in some cases a considerable decrease in adhesion, due 
probably to the effect of the inherent corrosion-resisting proper- 
ties of these alloys on surface reactions taking place during contact 
of soil solution with metal. Steels of the stainless type showed 
the highest resistance to wetting. Cast irons containing free 
graphite had a great attraction for the soil solutions, due, perhaps, 
to the presence of impurities and to the absorption of Hz by the 
graphite, preven:ing polarization of the active surface. Grain size 
and other structural differences due to heat treatment affected 
adhesion, which seemed to decrease with increasing hardness of 
metal. MS (13) 


Rapid Tests for the Corrosion Resistance of Aluminum and 
its Alloys. J. W. SmitH. Light Metals, Vol. 1, May 1938, pp. 
124-125. Review. A common corrosion test for Al and its alloys 
is carried out in a salt solution or salt atmosphere. Pure NaCl 
solutions are more deteriorating in their action than sea water, 
because the MgCl, and MgSO, present in sea water act as inhibi- 
tors. Salt spray, alternate we:ting and drying, or complete im- 
mersion under increased O pressure are methods commonly used, 
but are relatively slow. An oxygenated salt test due to Mylius 
is one form of rapid method, in which the sample is placed in a 
solution of 1% NaCl and 3% H:O:. A modified Mylius test is 
frequently used with lower but constant NaCl and H:O, concentra- 
tions, and which requires 1-3 months for completion instead of 1 
day to a week. Acid corrosion tests have the advantage of being 
rapid, but are of doubtful significance as an indicator of behavior 
in other mediums. One common method is to determine the 
“reaction number” (the ratio cf the rise in t-mp. in deg. C. to 
the time in min. required for its attainment) of a standard-sized 
specimen immersed in a HCI solution of definite composition. 
Very slight changes in acid concentration change the result consid- 
erably, but errors of this type may be obviated by the use of 
blank samples. In the case of pure Al which dissolves very 
slowly in HCl, the volume of H: formed is often used as 2n 
indication of the progress of corrosion. The chief value of thcse 
tests is for comparison between different batches of the same maie- 
rial, etc. Information is also gained as to the optimum heat tre:t- 
ment for maximum corrosion resistance. But, for an indication of 
the behavior in service conditions, long time tests under actual 
conditions of use are necessary. AUS (13) 


The Present Status of Hot-dip Galvanizing (Der heutige 
Stand der Feuerverzinkung von Stahl) R. HAARMANN & W. 
RADEKER. Stahl u. Eisen, Vol. 58, Apr. 14, 1938, pp. 397-401. 
Review. Recent developments have been along mechanical and 
plant layout lines rather than metallurgical lines. Zn ammonium 
chloride is used as a flux; glycerine or soap solution is used as a 
foaming agent, but the advantages of these still remain to be 
demonstrated. The Zn pots are made of soft steel; to avoid local 
overheating, the temp. of the Zn pot can be lowered and the work 
to be galvanized preheated. Sn (1-1.5%) or Sb are added to the 
Zn to aid spangling, Al as a deoxidizer and to aid fluidity, so as 
to get a thinner Zn coating and hence better bending properties. 
To get a thinner layer of the brittle Fe-Zn compound in galvan- 
izing, the work to be galvanized may be preheated and thus held in 
the Zn bath a shorter time, or the work to be galvanized may be 
nitrided or carburized. To increase the corrosion resistance of the 
galvanized coating, it may be coated with an oil film or film of 
rosin, or sulphur vapors, or the Zn may be made passive by treat- 
ment with a Cr salt solution; treatments with phosphates, Hg 
salts, molybdate solution, or dipping in Cu solution are also 
effective. Painting is surprisingly beneficial. 27 eee 

13 

Hydrodynamic Pitting of Cylinder Heads in Combustion 
Motors (Hydrodynamische Anfressungen an Zylinderbiichsen 
von Verbrennungsmotoren) W. MANGoLD. Z. Metallkunde, 
Vol. 29, Dec. 1937, pp. 420-422. Experimental. Corrosive attack 
of cylinder blocks was due to potential differences, which resulted 
from unequal rates of circulation of the cooling water. This was 
corrected by proper design. GD (13) 
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Influence of Many Factors on the Solubility of Copper-zinc 
alloy in Acid, I. Haru KuGe. Sci. Papers Inst. Phys. Chem. 
Research, Tokyo, Vol. 34, Apr. 1938, pp. 417-433. In English. 
Original research. The solubility of Zn containing 0.2% Fe and 
0.11% Pb, annealed for 30 min. at 250° C. and polished with 
emery paper grade .0000 was determined in 1 N H:SQ,. The test 
pieces were attached to a stirrer and tested at 6 different temp. 
between 30° and 80° C. An amorphous black scum deposits on 
the Zn surface. Chemical analysis proved the scum to be rich in 
Fe, Pb, As and Cu, and to vary in composition, depending on the 
testing temp. Local galvanic action between Zn and its impurities 
increases the solubility. Solubility rates in relation to time and 
concentration are graphically presented. Under identical condi- 
tions a 90% Zn-10% Cu (.69% Fe, .03% Pb) alloy was tested 
after different annealing treatments. Below 60° C., no effect of 
the thermal treatment on the solubility was observed. At 70 
and 80° C., annealing at 350° C. improved the corrosion resistance. 
Annealing at 500° C. resulted in large grain size (micros. pre- 
sented) and tended to increase the solubility. An almost straight 
line relation was found between log K (velocity constant) and 
1/T (temp.). EF (13) 

The Corrosion Resistance of Galvanized Coatings (Die Halt- 
barkeit von Verzinkungen gegeniiber Korrosionsangriff) K. 
DAEVES, W. PUNGEL & W. RADEBKER. Stahl u. Eisen, Vol. 58, 
Apr. 14, 1938, pp. 410-413. Review plus original research. The 
rate of corrosion of Zn in rural atmospheres is about 7 to 10 
g./m.*/yt.; in average industrial atmospheres it is 40 g./m.’/yr. 
This is about 0.001 to 0.005 mm./yr. In comparison, the rate of 
corrosion of ordinary steel in rural atmospheres is about 0.013 to 
0.020 mm./yr. and in industricl atmospheres 0.06 to 0.08 
mm./yr. Thus, bare steel corrodes about 15 times as fast as 
galvanized steel. For household utensils, such as pails, etc., the 
greatest corrosion is inside the base. Here the average rate of 
corrosion was found to be about 60 g./m.’/yr., or about 0.008 
mm./yrt. With very infrequent use this may decrease to about 
10 g./m.*/yr., or 0.001 mm./yr. The best protection of C steel 
against atmospheric corrosion is galvanizing, with a good coat of 
paint on top of that. SE (13) 

[Investigations on Cavitation (Untersuchungen iiber Hohlsog) 
J. M. Mousson. Z. Ver. deut. Ing., Vol. 82, Apr. 2, 1938, pp. 
397-400. Experiments are reported on the relations between 

hanical properties of a material and cavitation. Compared with 

|, the loss by cavitation is high for ordinary and alloy cast Fe 
because of its free C, which induces fatigue fracture. Austenitic 
Fe, however, behaved better than a pearlitic-ferritic-martensitic 

cture in the ratio of 2.5:1, as the impact, which is the cause 
of cavitation, produces a surface hardening of the austenitic iron. 
P and § are very harmful in such cast Fe. Up to 3.5%, Ni is 
beneficial as the cavitation loss (in a 14% Cr Steel) was reduced 
thereby to less than 1/11. Rolled and forged materials gave better 
cavitation resistance, and electrically welded specimens behaved 
be:ter than gas-welded. Rustless steels of 12-14% Cr with or 
without 1-2% Ni were much better than a rustless 18/8 steel; but 

eduction of Cr to 16% and Ni to 6% showed even better results 

n the 12-14% Cr steels. 8 references. Ha (13) 

Research on Thin Layers of Tin and Other Metals. IV. 
Further Investigations on Corrosion by Oils. P. J. HARING- 
HUIZEN, D. A. Was & S. L. OrNSTEIN. Proc. Koninkl. Akad. 
etenschappen Amsterdam, Vol. 4, 1938, No. 1, pp. 62-67. 
In English. Original research. (For Parts I, II and III, see also 
Metals and Alloys. Vol. 9, Jan. 1938, p. MA 48R/7) Fe and Sn 
films show about the same corrosion rate in oils at 96° C. The 
corrosion of Cd depends greatly on the type of oil. As contrasted 
with Fe, no protective film forms on the Cd surface. The effect of 
contamination of the oils on the corrosion rate was studied. Oil 
saturated with O showed even less corrosion than fresh oil. Mois- 
ture increases corrosive attack. The addition of NasPO, is even 
more effective. Tests with Fe, Sn and Cd show that it is of utmost 
importance for practical application to use lubricants free of HO. 
Corrosion of Sn, Fe and Cu in 2 vegetable oils (olive and peanut) 
was studied at room temp. Although protective films gradually 
form on Cu, Sn and Fe are more corrosion resistant. All experi- 
mental results are clearly presented in diagrams. EF (13) 

A New Test for the Efficiency of Protective Coatings on 
Aluminum. Light Metals, Vol. 1, May 1938, p. 121. Original 
research. The presence of a little HgCl. in dilute HCl causes 
rapid attack of pure Al placed in this solution. Similarly. if Al 
is dipped in a solution which contains 0.16 gm./l. of HgCl, and 
is then washed and dried, it will show no appreciable change in 
weight. But upon dipping the sample in normal HCl, a vigorous 
reaction takes place. This property may be used in studying the 
efficiency of protective surface films. For example, using this 
method it has been found that films, newly formed by contact 
with water, cover the metal uniformly but are porous, while old 
films protect the metal more effectively in certain areas but are 
more discontinuous, i.e. the attack is more localized. A perfect 
coating over Al should prevent contact of the Al with Hg: and 
hence. when the Al is dipped in the dilute HCl, there should be 
no action. AUS (13) 
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The Surface Treatment of Magnesium Alloys. C. H. S. 
TUPHOLME. Light Metals, Vol. 1, May 1938, pp. 129-130. Suit- 
able pretreatment of Mg alloy castings is necessary in order to 
secure good paint adherence and thus provide proper surface pro- 
tection. Besides the well-known chromate pickling treatment and 
the nitric acid and caustic soda pickles, there are those making 
use of auxiliary salts, such as ammonium sulphate, ammonium 
dichromate and K alum, which are used in conjunction with K 
dichromate. The Royal Aircraft Establishment recommends a 
boiling 2% caustic soda pickle for parts machined to close toler- 
ances, and a 10% nitric acid solution where some dimensional loss 
can be tolerated. A more recent type of treatment is the so- 
called selenite or Se process. Protection with Se films is now 
regular practice. Both 10% Se dioxide in water containing 0.5% 
Na chloride, or 2% Na selenite in water containing 6 c.c. of ortho- 
phosphoric acid per liter may be used. Care must be taken that 
all soluble material is removed and that the film is dry before 
painting. Color variations of the chromate-treated metal surface 
indicate whether or not good paint adherence may be expected. 
Matt-gray to yellow-red coatings are usually satisfactory, but very 
bright or iridescent coatings do not provide a good base for the 
paint. The color varies with the type of alloy, with the condi- 
tion of the bath, and with the length of time of exposure to air 
between removal from the chromate pickling bath and immersion 
in water. The type of paint used is just as important as the pre- 
treatment of the metal to receive the paint. In severe service, the 
primer should contain some Zn chromate, which acts as a corrosion 
inhibitor. An intermediate coat between the primer and the finish 
is recommended for better impermeability. AUS (13) 

The Corrosion of Aluminum of Different Purity and of 
Aluminum Alloys by Sodium Hydroxide (Ueber die Auflésung 
von Aluminium verschiedenen Reinhe'tsgrades und Aluminium- 
legierungen in Natronlauge) W. J. MULLER & E. Low. Alumin- 
ium, Vol. 20, Apr. 1938, pp. 257-263. The effect of impurities 
on corrosion of Al in N-NaOH at 20° C. was investigated. The 
reaction has 2 stages: The dissolving velocity increases first to a 
max. according to the reaction Al + NaOH + 2H:0 = 
Al(OH): ONa + 3/2 Ha, and, in the second stage, the aluminate 
is precipitated and NaOH formed again: Al(OH): ONa -+- H:O = 
Al(OH); + NaOH. All additions except Mg accelerate the re- 
action, which is explained by the formation of local elements which 
dissolve the Al. This would agree with the corrosion theory 
of Miiller. The test results confirm this view. 25 references. 

Ha (13) 
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Modern Refrigeration Needs Modern Metallurgy. WILLIAM 
Mikutas & L. A. Pupp (Nash-Kelvinator Corp.) Metal 
Progress, Vol. 32, Dec. 1937, pp. 755-760. Review. Refriger- 
ator and air-conditioning equipment must resist corrosion and 
wear, and seal the compressor units against leaks. A gray cast 
Fe is used for cylinder blocks and heads, valve plates, pistons, 
pulleys, and some connecting rods. Permanent mold castings are 
used for cylinder heads on the small compressors. In the pro- 
duction of cylinder blocks, an unalloyed Fe cast in permanent 
mold yields as dense a casting as a 1% Ni cast Fe from sand 
molds. Gray Fe with 0.5% Mo is used in experimental crank- 
shafts for domestic compressors. The majority of crankshafts are 
forged of SAE X-1020 or X-1315 steel, machined, carburized and 
hardened to Rockwell C-62. Crankshafts of the largest commercial 
compressors are made of SAE T-1345 steel, ‘“Tocco” hardened to 
give surfaces of Rockwell C-60. A 25% Pb, 4% Sn bronze is 
used in the seal assembly, and a 14% Pb, 10% Sn bronze in small 
cast connecting rods in which the crank and pin openings are 
bored. Bushings are either SAE 64 phosphor bronze or an 18% 
Pb, 5% Sn bronze. Valve stock is a 1% C Swedish steel. Much 
‘galvannealed” sheet is used in the equipment, the base being a 
0.05% Cu, 0.15% Mo steel. Cu sheet is used for evaporator 
shelves, and Cu ‘tubing for the liquid and vapor lines; Cu-covered 
steel tubes make up the large commercial finned-tube condensers. 
Parts to resist severe corrosion are of 18:8 or Cr-plated steel or 
brass. WLC (14) 

Aircraft Engine Materials. J. B. JoHNSON (U. S. Army Air 
Corps) S. A. E. Journal, Vol. 40, Apr. 1937, pp. 153-157. Com- 
prehensive survey, dealing with factors determining the selection 
of material. Table of ferrous materials is included, giving com- 
positions, mechanical properties, and applications in aircraft engine 
materials. Another table lists principal engine parts and repre- 
sentative specifications for each. An interesting comparison is 
made between fatigue charts and photomicrographs, showing in- 
clusion counts for 4 Cr-Ni steels. A similar comparison is 
made between fatigue charts and direction of grain flow for 2 Ni 
steels. Discusses at length the requirements for various parts, 
including springs, gears, etc., such as resistance to high tempera- 


tures, to gases, etc., and properties of the materials needed. 
REB (14) 
14a. Non-Ferrous 
G.Ls €CEAITG,S SECIS Beastee 


Developments in Powder Metallurgy. I. The Present Position. 
¥..D. Jones. Metal Ind., London, Vol. 52, Jan. 14, 1938, pp. 
75-76. Review. Powder metallurgy is defined as the art of mak- 
ing metal articles by the compression and heating of metal powders. 
The principle underlying the manufacture of metal articles from 
powder are simple, and for the most part no processes are in- 
volved other than those connected with welding. Statements to 
the effect that manufactured articles from powder involve neces- 
sarily high temp. pressures and concomitant fusion are said to be 
incorrect. The manufacture of. articles from powders can be 
divided broadly into 3 types: cold pressing, cold and hot pressing, 
and hot pressing. Each method has its advantages and disadvan- 
tages. To obtain very low porosity generally, considerable shrink- 
age on heating is required. Shrinkage or expansion may be con- 
trolled by the selection of powder of suitable chemical and physi- 
cal properties. With hot pressing, compacts of almost theoretical 
density may be obtained. To overcome the difficulties of oxida- 
tion, inert or reducing atmospheres must be used, although oxi- 
dation may be somewhat reduced by previous cold pressing. The 
best possibilities in powder metallurgy are to be found in hot 
pressing. The limitations of hot pressing are the high cost of 
metal powders and the difficulty of obtaining mold materials that 
will withstand the wear and oxidation at high temp. One of the 
chief disadvantages of powder metallurgy is the intermittent nature 
of the pressing operation. 6 references. II. Casting versus 
Powder Methods. I[hid., Jan. 21, 1938, pp. 97-99. Crystal size 
and amount of boundary material can be very closely controlled 
in castings, but there is great difficulty in exercising control over 
particle shape and upon the mode of distribution of intercrystalline 
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impurities. In powder metallurgy the crystal shape is almost 
entirely at the disposal of the manufacturer and there exists 
exactly the same flexibility as in casting methods. The recrys- 
tallization phenomena of compacts prepared by powder methods 
are of a totally different order from those of metals produced by 
casting methods, although insufficient work has been done on this 
matter to enable one to explain this with any degree of finality. 
In a casting, the mode of occurrence of intercrystalline impurity 
and of the cohesive forces between the component crystal are prob- 
ably of such a nature that they must be regarded as specific to 
the casting whereas in a compact prepared from powders, the 
metal need not at any time be melted. Therefore, the intercrys- 
talline impurity and intercrystal cohesive forces need never be 
limited in type to those in a cast structure. Oxides are the most 
frequent impurities in compacts, and have considerable detri- 
mental effect on the physical properties. They are invariably 
intercrystalline, as contrasted with those found in castings. Powder 
methods permit the inclusion of any desired non-metallic mate- 
rial, in any location in the metallic body with respect to the crystal 
powder. With the exception of the incorporation of case hard- 
ening compounds, no important application of this principle has 
been made to the general run of industrial alloys. 9 references. 
III. Shrinkage. E. J. Groom & W.D. Jones. Ibid., Jan. 2: 
1938, pp. 131-133. Cold pressed metal powder may on subse- 
quent heating either shrink or expand and the factors involved 
are complex and imperfectly understood. The principal difficu!ty 
with cold pressed compacts is the adjustment to size after sinter- 
ing. One of the disadvantages of the cold pressing method of 
manufacturing W carbide cutting alloys is the shrinkage occurring 
on sintering, and at present this appears to be unavoidable. Only 
4 facts concerning shrinkage can be stated with any degree of 
finality: (1) In most cases, the finer the particle size of 
powder, the more it will shrink on sintering; (2) by increas ng 
the cold pressure, there is generally a high tendency for shrink- 
age to decrease, and with very high cold pressures expansion may 
take place; (3) powders in a condition of cold work hardness 
prior to pressing generally shrink less on sintering; (4) shrink. ge 
may be modified by the addition of certain volatile materials. 3 
references. IV. The Delay in Progress. W.D. Jones. [//d,, 
Feb. 18, 1938, pp. 195-196. Progress in this field is slow because 
there is far too little knowledge available of the properties of ‘he 
alloys made from powders. An obstacle to the development |ies 
in the poor supply of metal powders. Very few manufacturers 
realize or are concerned in the quality required in a metal powder 
if it is to be suitable for sintering. There is a need of standard 
specifications and standardization of manufacturing methods 
RWB (14a) 
Mirrors of Motordom. A. H. ALLEN (Staff) Steel, Vol. 102, 
Feb. 28, 1938, pp. 29-30. Includes discussion of cylinder heads 
of Cu-Cr-P alloy for Ford V-8 engines. Alloy has a thermal 
conductivity 80-85% of that of pure Cu and permits a design of 
solid metal with no H:O jackets. Some sections measure as little 
as 3/16 in. thick. Elongation of 18%, high degree of stiffness of 
the metal, and a ribbed design also facilitate thin section. Weight 
of a complete head (one side) is 14.75 ibs., compared with 
20.5 for cast-Fe and 11 for Al. Tests have shown power in- 
creases up to 15% with greatly improved economy. Heads are 
cast in green sand, and, after being broken out, are heated to 
1600° F., quenched, and finally annealed at 840° F. to yield 
required hardness. MS (14a) 
Recent Developments in Tantalum and  Columbium. 
CLARENCE W. BALKE (Fansteel Metallurgical Corp.) Ind. Eng. 
Chem., Ind. Ed., Vol. 30, Mar. 1938, pp. 251-254. Review. 
Treats briefly the occurrence of Ta and Cb, production by powder 
metallurgy, influence of impurities, and effect of grain size on the 
various properties. Seamless Cb tubes have been drawn for the 
first time, and large quantities rolled to very thin sheet for indus- 
trial uses. Ta is used in the vacuum tube industry because of 
its high m.p., low v.p., and its ability to absorb and hold residual 
gas at high vacuum. Ta has a high resistance to chemical cor- 
rosion. Its high rate of heat transfer and its ability to withstand 
high internal pressures make it possible to produce efficient heater 
units. Other applications are cited. MEH (14a) 
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The Production of Components from Catalin. Machinery, 
London, Vol. 51, Jan. 20, 1938, pp. 487-489. Descriptive. 
Catalin is a synthetic resin produced in Ni clad and pure Ni 
vacuum stills. The method of casting is most unusual: Pb molds 
are made by dipping steel patterns in molten Pb; the Pb coating 
is removed after solidification and used as a mold for the resin. 
Each mold is heated to the temperature of the liquid resin before 
use; after the resin has been poured, the mold is placed in an 
oven for several days, in order to cure the resin. Each mold is 
used only once, and must then be remelted. Details of machining 
this material with C tool steel, high speed steel, hard brass, Stellite, 
and cemented carbides are given. JZB (14a) 
Modern Light Metal Alloys and their Application in Aircraft 
Technique (Moderne lettmetallegeringer og deres anvendelse i 
flyteknikken) Leir TRoNsTAD. Tek. Ukeblad, Vol. 85, Apr. 14, 
1938, pp. 175-178. Review. Light alloys with Al base are 
superior in airplane construction. Mg alloys cannot offer any 
serious competition except for furniture, steering apparatus, panels, 
landing gears, pontoons, gasoline tanks and other not heavily 
tressed parts. Special steels should be used in exhaust pipes, 
valves and valve seats, axles, springs and similar applications. Be 
bronzes are, so far, limited to use in certain springs on higher 
priced planes. Gives physical properties of the more common 
alloys. BHS (14a) 
Lead-magnesium Alloys for the Prevention of Lead Poison- 
ing in Waterfowl. R. L. DowpELt & R. G. GREEN (Univ. 
Minnesota) Mining and Met., Vol. 18, Oct. 1937, pp. 463-466. 
Practical discussion of the poisoning effect of Pb No. 4 shot on 
wild fowls. Two Pb pellets usually are fatal. Pb alloy con- 
taining from 1 to 2% Mg will prevent high mortality rate. Gives 
echanical properties, microstructure, etc., of Pb-Mg alloys. 
VSP (14a) 
The Selenium Rectifier. EricH KIPPHAN. Elect. Communi- 
tion, Vol. 16, July 1937, pp. 21-29. Description of electrical 
aracteristics and uses of a dry rectifier made by depositing a 
ating of Se 0.05 mm. thick on a roughened Fe disc and cover- 
g with a soft metal front electrode. These rectifier discs oper- 
- efficiently with applied voltages up to 18, the usual rating 
ing 50 milliamps. JCC (14a) 
Die Casting Rotors for Electric Motors. Machinery, London, 
1. 51, Die Casting Suppl., Jan. 13, 1938, pp. 17-18. Practical. 
1ere are many advantages obtained by casting rings, bars, and 
ntilating fins in one piece. Al is used for most motors, but 
(g should be used if a higher rotor resistance is required. The 
tors are die cast at 675°-730° C. under a pressure of 50-60 
IS. JZB (14a) 
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Special Alloy Steels in Bridge Construction (W Sprawie 
Stosowania Stali Wysokowartosciowych w Mostownictwie) F. 
SZELAGOWSKI. Przeglad Techniczny, Vol. 77, Feb. 2, 1938, pp. 
7-83. Original research. Develops a mathematical relationship 
between the factors present when ordinary and special steels are 
used. If equal costs of ordinary and special steels be assumed, 
the latter will give an economy of 26%; the costs, therefore, of 
the special steels must be such that the total cost of steel in- 
volved in the project will not exceed the cost of ordinary steel 
for the project by more than 26%, and should be less than this if 
an economy is to be obtained. On the other hand special steels 
would permit the use of longer rails, of larger sizes, for bridge 
construction, electrically welded. In spite of this, the author does 
not think that special steels should be used for bridges. 

JMG (14b) 

Comparison of Pipes Made from Forged Steel with Those 
Made of Centrifugally Cast Steel (Comparaison entre les Con- 
duites en Acier Forgé et en Fonte Centrifugée) S. CANTA- 
CUZENE. Le Génie Civil, Vol. 112, Mar. 12, 1938, pp. 225-227. 
Centrifugally cast steel is superior to steel cast in the ordinary 
manner with respect to the modulus of elasticity, impact resistance, 
and tensile strength. Centrifugally cast steel is superior to ordi- 
nary steel pipe with respect to expansion, shock resistance, aging, 
resistance to internal pressure, and corrosion resistance. Pipes 
made of centrifugally cast steel may present greater difficulties in 
Service repairs than pipes made from forged steel. In making an 
overall comparison of the two types of pipes, attention should 
be paid to the purpose they will serve (whether they will carry 
oil, water or sewage), cost, weight per unit of length, and depre- 


ciation. JMG (14b) 
Steel in the Telephone Plant. I. V. WituiAMs. Bell. Lab. 
Rec., Vol. 16, Apr. 1938, pp. 266-270. Survey. Aside from 


steels used for magnetic characteristics, low C structural steel 
(racks), carburized or nitrided steel (gears, cams, etc.), C and 
stainless steel (springs), 1% C steel and 0.5%C-1% Cr-0.25% V 
steel (tools). JZB (14b) 
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Mold Steel for Molded Plastics. FRANK R. PALMER (Car- 


penter Steel Co.) Modern Plastics, Vol. 15, Oct. 1937, pp. 128, 
158, 160. Descriptive. A good mold steel should have the fol- 
lowing properties: internal cleanliness, strength to resist upsetting, 
wear resistance and ease of fabrication. The last implies suscepti- 
bility to hobbing, machining, heat treating and polishing. Cleanli- 
ness is essential to avoid surface cracks or ridging during use at 
high pressures and temperatures, and is determined by a hot acid 
etch test. Strength is necessary to avoid bending or breaking of 
the cavity, or collapse of the frequently thin walls during serv- 
ice, and is usually measured by determining elastic limit. The 
importance of wear resistance in: assuring long mold life and ac- 
curate molding is obvious. Ease of fabrication is also important, 
but in attempting to provide it, the steelmaker must be careful not 
to sacrifice cleanliness or strength. Heat treatment must be per- 
formed so as to avoid distortion, scaling and soft spots. Four 
widely used steels are (1) a 0.10% C, 0.25% Mn case hardening 
steel for intricate molds requiring ease of hardening: (2) a 
0.50% Cr, 1.25% Ni case hardening steel, for general service; 
(3) a 1.50% Cr, 3.50% Ni case hardening steel for highly 
stressed molds, preferably machined to shape; and (4) a 0.90% C, 
1.60% Mn oil-hardening tool steel for severe service. FPP (14b) 


High Speed Steel—Some Less Known Uses. Eric N. SIMONS. 
Steel, Vol. 102, Feb. 7, 1938, p. 52. Im addition to the well- 
known uses of high-speed steel for cutting-tools, it is used for 
pneumatic chipping chisels for chipping surface flaws from 
steel billets. Various grades of W high-speed steel are used for 
circular splint halving knives; teeth for cutting and shredding 
sugar-cane; planing stc.e particularly Portland stone; endless 
chain placed in a reducing medium and floating upon surface of a 
Ph. bath at 600°-650° C.; and tobacco knives. Co high-speed 
steel is being used for anvil forgings, where rolling is done by 
pressure, free from blows, and for scraping particles smaller than 
250 mesh from exceptionally hard alloys. MS (14b) 


Ludlite. Stainless for the Hoi Polloi. T. W. Lippert (Staff) 
Iron Age, Vol. 141, Feb. 17, 1938, pp. 24-31. Describes a very 
thin stainless steel product known to the trade as Ludlite, and 
manufactured by Ludlum Steel Co. It is available in sheets, as 
shingles, angles, channels and other small shapes, and in practically 
any type of embossed or decorated flexible back material. 
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Tantalum and Niobium. R. GENDERS. Sands, “ < apogee 15a. Economic 
Vol. 3, Apr. 1938, pp. 181-185. General review. Ta is not af- 2 , Sa 
fected by ee or hot HCL. HNO,, cold H.SO, and aqua regia, and : A Review of the Zinc Industry and World Zinc Situation, 
is only slowly attacked by kot, strong H:SO, and alkalies. Mix- Symposium presented at the Twentieth Annual Meeting of the 
tures of HF and HNO, attack Ta rapidly. Ta tarnishes in air at Am. Zine Inst., Apt. 1938, 42 pp. Mainly statistical. Contains 
{00° C., and dissolves or adsorbs gases avidly at higher temp.., the following papers: “The European and World Zinc Situation 
heating for working should, therefore, be done in vacuum. The ~~ i” 1937, by O. W. Roskill. The Zinc Industry in Canada, 
tantalite-columbite minerals are at present the principal sources by W. B. Timm, (Canadian Bureau of Mines); “Zinc Mining in 
from which it is extracted in 99.8% purity. Ferro-alloys are made the Rocky Mountain Region, by J: O. Elton (International 
of both metals, and added to molten steel. They form extremely Smelting & Refining Co.); “Zinc Mining in the Eastern Region, 
stable compounds with the nonmetallic elements, and their car- 3 including Virginia, by Russell B. Paul (The New Jersey Zinc 
bides are insoluble in Fe; they are, therefore, an excellent means Company ) ; Zinc Mining in the Mississippi Valley Region, by 
for preventing “weld decay,” and are added to steel up to 1%, Evan Just (Tri-State Zinc & Lead Ore Producers’ Association) ; 
depending on the C present; ferro-columbium is more commonly Retort Smelting Operations, by Robert Ammon (American Zinc 
used than ferro-tantalum. In 6% Cr steels, the presence of Ch _ Company of Illinois); ‘Electrolytic Operations,” by C. R. Ince 
increases oxidation resistance at high temp. and shortens the period (St. Joseph Lead Co.). BHS (15a) 
of annealing required to improve their ductility, and the proper- The Present Position of Beryllium. FREEMAN Horn. Light 
ties are not affected by welding or oxy-acetylene cutting. The Metals, Vol. 1, Feb. 1938, pp. 23-24. Original research. All 
Ta-Fe system contains a eutectoid and 2 eutectics (of Fe with present indications point to the continued use of Be in small 
Fe:Ta, and of Fe:Ta with Ta). When added to C steels, the ‘ amounts, chiefly as an alloying addition to heavy metals such as Cu 
amount of Fe carbide is reduced. When Ta and Cb are present and Ni. The purest Be produced to date has shown no ductility 
in nitriding Cr-Al steels, an extremely hard surface is obtained and is prohibitively expensive when compared to Al and Mg. 
by the usual nitriding treatment at 480°-550° C. up to 80 hr.; Owing to the inherent difficulties of extraction from the ore, 
the th’ckness of the nitrided layer is also greatly increased. Tables WH there appears to be no likelihood that the price can ever become 
illustrate the effect of hardened depth below surface, and photo- competitive, barring the discovery of some revolutionary process. 
micrographs show the structure. The ore production in 1936 was Additions of Be to Al have proved disappointing, and since solid 
about 450 tons. Ha (15) Be and molten Mg do not alloy, there seems to be no future for 
Iron and Steel Metallurgy. R. S. DEAN (U. S. Bur. Mines) 5 Be. in the light metals field. An outline of ores, processes of 
Mining Congr., Vol. 24, Feb. 1938, pp. 44-45. The trend appears extraction, physical properties, and chief alloys is given. 
to be towards fewer but larger blast furnaces, replacing 400-500 AUS (15a) 
ton units with 1000-1100 ton furnaces. Progress has been made in Progress in Non-ferrous Metals and Alloys during Past Few 
removing S in transfer ladles and mixers by addition of desulphur- Years. EARLE E. SCHUMACHER & ALEXANDER G. SOUDEN (Bell 
izing agents. Full automatic control of roof temperatures, fuel, ~ Telephone Labs.) Mining and Met., Vol. 19, Jan. 1938, pp. 46-55. 
draft, pressures, and temperature is becoming more widely adopted. General review presenting the more important advances in non- 
Slag control is practiced to an increasing extent, by slag viscosity ferrous field during the past few years. Under fundamental prog- 
measurements or by examination of slag pancakes. In the field of ress, electron diffraction, method of metal examination, electron 
alloy steels, the trend seems to be toward low-alloys steels, espe- 6 microscope, age hardening, superstructures, diffusion in solid 
cially those containing Cr, either alone or in combination with V. metals, intermediate formation, etc., are discussed. As to technical 
Among the new steels are also the so-called graphitic steels, which developments and applications, super-purity of metals, powder 
combine free machining and high resistance to wear with good metallurgy and progress made in melting and working the various 
response to heat treatment and forgeability. Use of dimas and non-ferrous metals and their applications are considered. 143 
magnesite bricks is increasing. Siemensite, a new type of chromite ~~ references. VSP (15a) 
magnesite brick made from molten slag, is also wets th Iron and Steel. FRANK T. Sisco. Mining and Met., Vol. 9, 
Devtew of: etn anil Qinl Rites tr 2089, 5 Jan. 1938, pp. 33-34. Practical discussion. No discoveries nor 
CLELLAND (Carnegie Library of Pittsburgh) Blast Furnace Steel 7 » ed abel ones ‘s on ha hand oo 
Plant, Vol. 26, Jan. 1938, pp. 79-82, 120; Feb. 1938, pp. 188- wae pees Leh or par Digpnereg cr 9 Rae a raga, Poo 
189, 210, 217. Heat Treating Forging, Vol. 24, Feb. 1938, pp. quality hha tana ng Cost © om and steel manufacture. More 
81-86, 94, 96. List of separately published books and pamphlets attention has been paid to C steels and plain bert Fe. The Fe-C 
a . e diagram was re-examined. Metallurgical research was wide and 
relating to the Fe and steel industry. Reprints, with additions, iad VSP 
by the Carnegie Library of Pittsburgh may be obtained for 5 cents, ~~ ‘@™: ? (15a) 
post paid. MS (15) Mineral Resources of Greece (Ueber den Bergbau in Griech- 
, enland) K. SCHLITTERMANN. Berg- u. Hittenmann. Monatshefte 
News from the Patent Literature (Neues aus dem Patent- Montan. Hochschule Leoben, Vol. 86, Jan./Feb. 1938, pp. 16-20. 
schrifttum) E. HERRMANN. Aluminium, Vol. 20, Mar. 1938, g Although at present not fully exploited, there exist considerable 
pp. 200-208. The most recent improvements in manufacture and deposits of minerals containing Sb, Pb-Zn, Cr, Fe, Cu, Ni, Mn, §S, 
working of Al, reduction of the electric resistance of Al furnaces and bauxite, chromite, barytes, emery, asbestos and talc; lignite is 
by using Pb cathodes, improvement of alloys by addition of Nb, also mined. Geographical distribution, chemical composition and 
salt bath furnaces, arrangements for casting large ingots, etc. are ore dressing methods are described, and statistics of production 
described on the basis of the patent literature. 48 pets PR —— since 1926 are given. Ha (15a) 
a 
The Utilization of Technical Literature by the Mining and 
Metallurgical Engineer. C. R. WHITTEMORE. Trans. Can. Inst. iSb. Historical 
Mining Met., Vol. 41 (in Can. Mining Met. Bull., No. 309, Jan. 9 Asiatic Wrasewere (Dinanderies Asiatiques) A, CHAPLET. 
1937), pp. 28-50. Discussion of primary and secondary sources, Cuiv Laiton Vol. 11. Mar. 15. 1 2 Sitewntionh 
with lists of periodicals, text books, govt. publications, reference ae “. venice ge oy Sone a — PP- foto Popaeggreen 
works, ett. AHE (15) review. rass used in antique an modern artwor , such as tea- 
pots, urns, platters and other decorative pieces, contains not only 
Disseminated Lead Ores of Aksoran in the North-West Balk- = Cu and Zn, but also Au, Ag, Pb, Sn, Fe, Hg, especially in pieces 
hash District, Russia. A. B. RABINOVICH. Tsvetnye Metal., No. of Hindu origin. The etching and embossing is often done by 
10, Oct. 1937, pp. 3-7. A geological and mineralogical descrip- first tinning or by filling the deeper places with a powdered mix- 
tion of the Pb deposits of the district. The principal minerals are ture of 374 g. S, 72 g. Cu, 50 g. Pb, 38 g. Ag, 36 g. borax. 
galena, pyrite and chalcopyrite. The estimated Pb content of the The procedure is described and some Tibetan, Cashmere and 
deposits is 1.3 million to 2 million tons. BND (15) 1@ =©Persian examples are reproduced. Ha (15b) 
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‘REE SERVICE DEPARTMENT 


eplies to box numbers should be addressed care of 
{ETALS AND ALLOYS, 330 West 42nd Street, New York. 


'OSITION WANTED—Graduate metallurgical engineer, 
ge 35, experienced in production welding and welding 
evelopment of steel, stainless steels, and other alloys; 
oating of welding electrodes; capable of supervising pro- 
‘uction of welded pressure vessels and process equipment ; 
completely familiar with x-ray and gamma-ray radiography 
of welds and castings. At present employed, desires po- 
sition in supervision of pressure vessel and process equip- 
ment production; in sales engineering or promotion where 
metallurgical training and experience in fabrication, weld- 
ing, etc. of steel and stainless alloys will be valuable; or 
other opening where indicated qualifications would be ap- 
plicable. Opportunity is prime consideration. Box MA-88. 


POSITION WANTED: X-Ray operator thoroughly ex- 
perienced desires suitable connection. Box MA-91. 


POSITION WANTED: Metallurgist with two years’ ex- 
perience in powder metallurgy. Age 25. Box MA-92. 


POSITION WANTED: Rolling mill superintendent, 
American, 34, excellent practical experience in brass, 
bronze and copper. Good technical education. 16 years’ 
experience. Free November Ist. Box MA-93. 


HELP WANTED: Sales Engineer—Non-ferrous metals, 
graduate physical metallurgist, experienced with non-fer- 
rous alloys and die casting, preferably over 35. Pleasing 
personality and appearance, and aggressive. Some business 
experience desirable. Please give full particulars as to per- 
sonal background, engineering training and experience, 
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previous connections, qualifications for sales work and 
other pertinent particulars. Box MA-89. 


POSITION WANTED: Ph.D. in physical metallurgy. Ex- 
perience in theoretical and applied research, plant operation 
and consulting work in ferrous metallurgy. Will consider 
either teaching or industrial position. Box MA-90. 


MR. METAL EXECUTIVE: Why not improve your 
electroplating department? How? By utilizing the knowl- 
edge and skill of a competent and versatile plating engi- 
neer whose broad experience in production, development, 


research and sales guarantees real results. Write to Box 
MA-94. 


POSITION WANTED: Chemist with five years of chem- 
ical and metallurgical experience in ferrous and non-ferrous 
alloys. 29, single. Academic and industrial references. 
Location immaterial. Will consider research, production, 
business or teaching position. Box MA-95. 


POSITION WANTED: Graduate chemical engineer, 1938, 
interested in mining and metallurgical field. Some ex- 
perience in flotation reagents development. 22. Loca- 
tion no object. Box MA-96. 


POSITION WANTED: Ph-D. in physical metallurgy. 
Experience in theoretical and applied research, plant opera- 
tion and consulting work in ferrous metallurgy. Will con- 
sider either teaching or industrial position. Box MA-97. 


PITTSBURGH REPRESENTATIVE—sales engineer with 
eight years’ experience selling scientific equipment desires 
connection with manufacturer who is interested in having 
personal representation in Pittsburgh district. Commis- 
sion plan preferred. Box MA-98. 
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Book Reviews 


PROBLEMS OF THE 
MAGNETIZING CURVE 


technischen Magnetisierungskurve ) 


Edited by R. Becker 


Julius Springer Verlag, Berlin, 1938. Paper, 64 x 9¥ m., 172 
pages. Price 16.50 RM. 


This is a symposium on the magnetizing curve of ferromagnetics. 
The conference was held at Gottingen in October, 1937. 

In his introduction R. BECKER sets the pace for discussion by 
stating that the conception of Weiss domains in ferromagnetics 
together with Heisenberg’s theory in its present form would be 
accepted without further discussion. With such troublesome fun- 
damentals thus disposed of, the conference is left free for other 
matters. 

Aspects of ferromagnetism discussed are dominated by Becker's 
suggestion, made several years ago, that, since cubic arrangement 
of dipoles have no magnetic stability when co-directed, the sta- 
bility required by the conception of Weiss domains is furnished by 
suitable lattice distortions and their accompanying stresses. 

Two papers on the large Barkhausen effect provide experimental 
and theoretical evidence for the connection between magnetism and 
stress. In the first paper K. Sixtus reviews the work he and L. 
TonxKs have done on the large Barkhausen effect and the propa- 
gation of Barkhausen discontinuities. W. DorinG discusses some 
theoretical aspects of the boundary between domains. 

The group of papers on the Barkhausen effect is followed by a 
paper by M. KersTEN and one by J. L. SNoEK. Kersten develops 
an explanation of coercive force which involves the derivation of 
relations between coercive force, magnetostrictive strain, internal 
stress, and saturation magnetization. By means of these relations 
he is able to calculate the maximum and minimum values of co- 
ercive force in iron alloys. Results are in fair agreement with 
experiment. Snoek discusses high coercive force alloys in the 
Fe-Co-Mo and Fe-Ni-Al alloy systems. He presents experimental 
evidence bringing out the fundamental difference between the Fe- 
Co-Mo alloys which he calls “precipitation hardening’ and the 
Fe-Ni-Al alloys which are “diffusion hardening.” A _post-confer- 
ence exchange of correspondence between Snoek and W. SCHOTTKY 
(also included in the book) provides opportunity for a discussion 
of recent work by Bradley and Taylor, and others, on the Fe-Ni-Al 
alloys. 

Two papers on magnetic and mechanical ‘‘viscosity” follow. In 
the first, G. RicHTER brings out factors affecting magnetic and 
mechanical viscosity and the effect of magnetic fields on mechani- 
cal hysteresis. H. SCHULZE describes alternating current methods 
of investigating magnetic viscosity. 

The conference closes with a group of three papers which are 
primarily concerned with the use of magnetic measurements in the 
investigation of alloy systems. G. MAsING discusses the decomposi- 
tion of mixed crystals in the Co-Ni-Cu alloys. W. GERLACH 
shows how magnetic methods can be used to follow precipitation 
hardening effects: and H. LANGE describes magnetic methods of 
following thermal transformations. Among other things he shows 
how the rate of pearlite formation at sub-critical temperitures can 
be followed by magnetic methods. 

Taken as a whole the symposium forms an interesting and 
stimulating group of papers. The book is worth while to all those 
interested in the development of magnetic alloys and in the use of 
magnetic methods as an aid in studying ferromagnetic alloy systems. 
—L. R. JACKSON. 
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LLOGRAPHIC 
NIQUE FOR STEEL 


META 
TECH 
J. R. Vilella 


American Society for Metals, Cleveland, 1938. 6 x 9 in., 86 
pages. Price $2.00. 


This is based on three educational lectures given during the 
1937 National Metals Congress. It is extremely good because it 
carries no cook book recipes, but instead develops the thesis that 
a micrograph is taken for information—correct information—and 
to obtain it, the exercise of common sense is required in sampling, 
polishing, etching methods and choice of reagents, and in pho- 
tography. Micrographs illustrate pitfalls and how to evade them. 

Etching of steels containing spheroidized cementite with nital 
leaves “bald spots” in certain areas, and specifications have been 
drawn as the permissible bald areas, on the assumption that these 
represent a deficiency of carbide. The picral etch shows that the 
bald spots aren't in the steel but are merely an etching effect, so 
the specification is foolish. 

Etching for true austenitic grain size with 1% picric and 5% 
hydrochloric acid is illustrated. The more and better the imeth- 
ods that are available for showing grain size under the actual 
heat-treatment, the fewer cases there will be where people take 
the McQuaid-Ehn grain size at 1700 deg. as the basis for argu- 
ment. It is very often an erroneous basis. Vilella also comments 
that conical illumination is too seldom utilized. 

Every metallographer should read this little book, and those who 
don’t use the microscope themselves but draw conclusions from 
microgr phs submitted to them should read it too—H. W. 
GILLETT. 


STEELS FOR HIGH 
U SE 


TEMPERATURE RVICE (Jn Russian) 


A. M. Borzdiki 


People’s Commissariat of Heavy Industry, Moscow, 1937. Paper, 
6 x 8/4 in., 167 pages. Price 4 Roubles. 


The above title of this recent addition to the library on alloy 
Steels is not a literal translation, as the English language lacks 
the’ equivalent of the confusing Russian title-page phraseology. 
The reviewer—to whom Russian is still a native language—-was 
confused at the very beginning. The same expressions are car- 
ried throughout the book, making its reading quite difficult. How- 
ever, the title page is only the beginning of the difficulties. 

167 relatively small pages is not much space in which to cover 
the whole field, existing and possible, of low and high alloy 
steels for elevated temperatures. Of necessity, therefore, the in- 
formation must be skillfully condensed, and should also be care- 
fully surveyed and critically appraised. Such does not seem to 
have been the procedure in preparing this book. It is no longer 
correct, proper or fair to attempt to offer comparisons and con- 
clusions on the basis of experimental data, the methods for which 
are either vastly different or unknown. Granted that in many 
cases the evaluation of the assembled data is very difficult, still 
the omission from the book of the important and essential informa- 
tion pertaining to methods of tests at least warrants some expla- 
nation by the author, although none is given. Further, he should 
have given proper references for all the data reproduced in his 
book so that a person interested in this or that particular dis- 
cussion could go to the original source and judge for himself the 
merits of Prof. Borzdiki’s conclusions. Not a single reference is 
given in the book. As it happens, the reviewer is familiar with 
some of the mentioned data and 1s rurther aware that these data 
may be disputed on perfectly legitimate grounds. Thus, there is 
induced a feeling of distinct suspicion concerning the validity of 
conclusions drawn from those data with which the reviewer is less 
familiar. 

It appears that the recent literature has not been carefully fol- 
lowed by the author. Although, according to a notation, the book 
was submitted for publication on March 11, 1937, and published 
in June, 1937, it does not contain information that has been 
available in American metallurgical literature for at least a year 
prior to the publication of this book. This pertains particularly 
to the chapter on Cr-Ni alloys which is presented in a definitely 
inadequate manner. Other deficiencies indicate that the book was 
prepared in great haste. Of what value, for example, are tables 
for mechanical properties of a certain steel if it is merely men- 
tioned as “steel V. M.,”’ the analysis being kept a deep secret? 
Or of what value are the mechanical properties figures when in 
ome case the steels are designated as “normalized’’ and com- 
pared with others described as “improved by heat treatment,” heat 
treatment being again a secret. 

In many graphical summaries the use of Greek letters is adopted 
to designate various mechanical properties. These Greek letters 
might be quite common to Russian engineers, but it took the 


METALS AND ALLOYS 




















reviewer quite a few hours to decipher their meaning. In addi- 
tion, numerous typographical errors, curves that are most difficult 
to read, confusion of data, obvious mistakes in marking the 
curves, etc., are minor points that are best described as annoying 
deficiencies. The photomicrographs should not have been repro- 
duced at all if they could not be reproduced any better, but that is, 
of course, not the fault of the author. 

What else can be said? The book is a conscientious attempt 
to classify steels of certain characteristics, to indicate what has 
and what has not been done, and to summarize data some of 
which may be, and the rest decidedly is not, of value. The re- 
viewer is going, of course, to keep this book in his library but 
he is not going to take it very seriously, except as an outline of 
the work on the subject. One exception to the general inferiority 
is the chapter on Cr-Mn austenitic steels. Russians have more or 
less pioneered these steels and the data seem to be consistent; 
further, it appears that the work has been done with appreciable 
care. 

The book does not warrant translation into English (except in 
parts), but it is a source of information that should be available 
in libraries —V. N. KRIVOBOK. 


ELECTROPLATING—A SURVEY 
OF MODERN PRACTICE 


Samuel Field and A. Dudley Weill 


Pitman Publishing Corp., New York, 1938. Cloth, 5% x 7% 
in., 372 pages. Price $4.00. 


This is a revised and enlarged edition, which contains a few 
new references to work that has been published in the 3 years 
since the last edition. The chief addition is that of methods of 
analysis for the control of the various plating baths. 

As a statement of what is being done commercially in England 
the book is of interest. If one needs information on methods 
that are a bit off the beaten track, or to get a real grasp of funda- 
mentals, he will have to supplement this volume by other books 
or periodicals. For example, the discussion of alloy plating does 
not adequately bring out its possibilities. 

The reviewer is irritated by the use of illustrations taken from 
the catalog of, and bearing the firm name of, the supply house 
with which Weill is connected. Not only is this too blatant adver- 
tising, but the illustrations themselves are wood cuts that must 
have been printed from for 15 years, and mar the otherwise quite 
decent book-making —H. W. GILLETT. 


ELECTRIC WELDING 
Morgan H. Potter 


American Technical Society, Chicago, 1938. Cloth, 8% x 55%, in., 
126 pages. Price $1.25. 


A beginning arc welder using this as his textbook will study 
sources of current, apparatus, and types of joints. He will then 
engage in exercises in downhand, fillet and overhead welding for 
mild steel. Alloy steels, and non-ferrous alloys will present new 
problems clearly stated by the text. Finally, he will do a little 
pipe welding and structural work. The trainee will not find so 
much detailed information as he might wish, but he will dis- 
cover very few questionable statements. Having mastered arc 
welding, the student is asked to read the concluding third of the 
book, which deals with power tube rectifiers for spot welding and 
is written by W. A. Dick. The style of this concluding portion 
is highly technical, in sharp contrast to the operator viewpoint 
adopted throughout the arc welding sections——G. E. CLAUSSEN. 


MECHANICAL AND CHEMICAL 
TESTING OF METALS (Mechanische und 
chemische Prifung der Metalle) 


G. Masing, W. Wunder and H. Groeck 


VDI-Verlag, Berlin, 1938. Paper, 6% x 8Y, in. 178 pages. 
Price 15 RM. 


This consists of parts A, B and C, only, of the 1938 revision 
of Werkstoffhandbuch Nichteisenmetalle, the German counterpart 
of the non-ferrous section of the A.S.M. Handbook. 

The topics are dealt with very briefly, and only relatively 
minor changes and additions have been made since the 1928 
edition. 

Since some of the testing methods and equipment vary a bit 
from those used in the U. S. and many German publications take 
for granted that the reader knows all the details of the test 
methods used in getting the data cited, it is convenient to have the 
German handbook available for an explanation of the methods — 
H. W. GILietr. 
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LUBRICATING GR THEIR 
UR 


EAS 
MANUFACT E AND 


ES 
US 
E. N. Klemgard 


Reinhold Publishing Corp., New York, 1938. Cloth, 6% x 91% 
in., 872 pages. Price $15.00. 


The art of grease making, developed over 75 years ago, has 
made rapid progress only in the last few years. This book at- 
tempts to compile existing knowledge on the subject into one 
source so that technologists working in the field will have ready 
access to it. It seems to accomplish this purpose admirably. The 
method of approach is first to discuss the general subjects such 
as the colloidal nature of greases and the methods and materials 
for their manufacture. Finally specific details of manufacture, 
properties and uses of the various types of greases, such as cal- 
cium base, sodium base, etc., greases are covered in great detail. 
Formulas for suitable greases for almost every conceivable use 
are given, even for some inconceivable ones such as for a grease 
for violin screw posts. The very completeness of the book should 
make it an indispensable reference source for experts in this field. 

Interesting metallurgical information on a few frictional prob 
lems is available in the book, but since the majority of it is also 
available in the literature, an individual could rarely justify the 
purchase price on that basis alone. Some of this information is 
as follows: 

Brinelling of ball and roller bearings of automobile wheels 
which occurs during shipment, when the wheels are at rest, is 
believed to be due to oxidation wear and to be caused by vibration. 
Lower viscosity greases, which flow so as to prevent air from 
reaching steel surfaces during vibration, reduce the damage. 

Hypoid gears, because of their sliding action and high unit 
pressures, require special lubricants. Lead soap, sulphur, chlorine 
and phosphorus compounds are the usual additions made to this 
class of lubricant. A large amount of experimental work in this 
field is cited, dealing with various testing methods and lubricants, 
but it is poorly correlated, so that one might as well read the 
original articles. 

The section on cutting compounds is far more straight-forward 
The various functions of the compound are discussed, such as 
cooling, promoting good finish, lubrication, etc. Most interesting 
is the observation that a smooth finish is dependent upon the 
“oiliness’’ of the compound. This function is fulfilled by sul- 
phur, unsaturated vegetable or animal oils, contained in the cutting 
compound. 

The requirements for, and tests of greases for ball and roller 
bearings, rocker arms, stearing gears, etc., are considered in detail, 
and formulas of satisfactory greases for these purposes are given. 

The section on oiliness is extremely interesting—R. W. 
DAYTON. 


ROPERTIES OF NON- 
METALS ANDALLOYS: 
DATA. 

J. McKeown and E. D. Ward 


British Non-Ferrous Metals Research Assn., London, 1938. Cloth, 
934 x 12 im., 35 pages. Price6s. 


This is a tabulation of such data in the literature on Cu, brasses, 
cupronickels, some special Cu alloys, Ni, Al, Mg and some of 
their alloys and a few other metals and alloys, as give proportional 
limit and modulus of elasticity on the basis of tests with sufficiently 
sensitive extensometers to make the results reliable, in the eyes 
of the compilers. It is not a complete compilation of mechanical 
properties of such alloys since only those tests are cited that give 
very precise measurements of strain. 

The bulk of the data are for wrought materials, though some 
castings are included. One wonders whether the materials of the 
list are necessarily representative, for it is possible to make a pre- 
cise stress-strain determination on a sample that represents nothing 
but itself, so the data will still have to be viewed critically. It 
seems odd that no data on Al alloys from Templin of the 
Aluminum Co. of America are included, since he surely has pre- 
cise data, and almost as surely would have supplied it for the 
campilation had it been asked for. 

In going over the literature for data of the type desired, the 
compilers must have studied and discarded, or reserved for a dif- 
ferent type of compilation, much data that would be of com- 
mercial interest, even though not obtained with a Martens or 
Ewing extensometer. The limited compilation the authors have 
supplied is useful, but the cases where one cares about the P.L. 
and modulus of a non-ferrous alloy are few in comparison with 
those where yield, tensile and ductility are the factors of im- 
portance. So it is to be hoped that a much more complete and 
less high-hat compilation will be the next task of the compilers. 
—H. W. GILLETT. 
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Current News 


New Producer of Electrolytic Zinc 


The United States Smelting Refining and Mining Co., for many 
years one of the leading producers of silver and lead, has an- 
nounced its entry into the field of high grade zinc. Heretofore 
the zinc concentrates, mined at the company’s Bingham proper- 
ties near Salt Lake City, were sold to the Anaconda Copper Mining 
Co. Under a new arrangement, these will be refined by Ana- 
conda for account of United States Smelting Refining and Mining 
Co., which will sell the resultant zinc directly to the trade. 

The company will offer the following grades of electrolytic 
zinc: Special high grade, analyzing 99.99% plus in zinc purity; 
intermediate; brass special; prime western. This zinc, as well as 
the other metals produced by the company, will be sold through 
its New York office at 57 William St. 


New Welding School 
at Westinghouse 


Complete with the most modern equipment for d-c., a-c. and 
automatic welding, the new welding school in the East Pittsburgh 
plant of the Westinghouse Electric & Manufacturing Co., is 
designed to give thorough training to each student and inform 
him on the latest practices in the art of arc welding. The students’ 
training begins with bare wire in order to emphasize fundamentals 
of good fusion and proper penetration, and develop skill in 
welding. After the student has received sufficient instruction with 
bare wire, training starts with coated wire. 

Believing that the development of skill in manipulation of the 
arc is essential, each student is assigned an individual machine, 
which he uses throughout the course. Two instructors are on duty 
at all times. Suitable Iectures on theory and on the care and 
operation of machines are included in the course. / 

The complete course consists of 200 hrs. The average work 
week is 40 hrs. so that, except for holidays interfering, the course 
is concluded in five weeks. 


Tin Plate a New Method 


The U. S. Patent Office has issued to the Blaw-Knox Co., 
Pittsburgh, a pztent on a method of producing tin plate. Accord- 
ing to an officer of the company this method makes it possible 
to produce a sound adherent tin coating with the use of less tin 
than is required by previously used methods. The scope of the 
patent is indicated by the following allowed patent claims: 


In a process for producing tin-plated steel strip, heating the 
strip to a temperature sufficiently high to anneal and temper the 
same, gradually cooling said strip while preventing contact with 
external air, joining portions of strip end to end to form continu- 
out strip with good electrical contact at the joint, and moving the 
continuous strip uninterruptedly and at a substantially constant 
speed through the sequential operations of acid pickling, washing, 
electroplating in a tin bath in which the moving strip constitutes 
the cathode and passes between anodes distributed along the sub- 
merged portions of the strip, washing and drying, said operations 
thus producting steel strip coated with an adherent and evenly 
distributed electro deposit of tin. 


The patent is issued to the company on application of John S. 
Nachtman, who is now associated with the Electrochemical 
Processes Division of the Blaw-Knox Co. 
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High Frequency Furnaces in Europe 


Ajax Electrothermic Corp., Trenton, N. J., announces recent 
sales of large Ajax-Northrup high frequency induction furnaces in 
Germany as follows: Two 1520 kw. equipments to (1) Krupp and 
(2) Eisen-u Huttenwe-ke, A.G., Bochum; two 1520 kw. and two 
450 kw. equipments to 4 other German firms. The 450 and 500 
kw. equipments are capable of operating furnaces of any capacity 
up to 3 tons and the 1520 kw. generators operate furnaces of 4 
to 8 tons capacity. The totals of Ajax-Northrup furnaces rated 
at over 150 kw. in foreign countries are as follows: 


KW. KW. 
FPS aes ee 2,655 ar ee ks Soe 
Oe SE ae ee 1,050 | oe ERR FT EEL c.ve. See 
Czechoslovakia ...... i 800 EE sp tns. Cavawdeeu’s 300 
SEEN. © ccnias thw ne oe els 150 EE oh o's 9.0 Siete hat 1,830 
US a ure ae Wider Lee a 11,074 EE ca cbs ek eee eRe 3,110 
a) ERE Perr eee 6,100 SCOCIAMG ..ccecce isnsee “See 
SS eT Perret .. -25,670 GAs oC ie saw Eto ke eee h 180 
ae arore 360 Ore « 3,599 


International Foundry Congress 
in Poland 


The Amerian Foundrymen’s Association has been informed that 
an International Foundry Congress will be held this year in 
Poland under the distinguished patronage of the president of the 
Republic of Poland. 

This year’s congress is a European Congress and A.F.A. will not 
participate officially. According to present plans, the Congress 
will open formally on Sept. 8 in Warsaw and Sept. 8, 9, and 10 
will be devoted to technical sessions, a meeting of the International 
Committee of Foundry Technical Associations and plant visitations 
in and around Warsaw. An organized visit to the points of in- 
terest throughout Warsaw, official receptions, etc., are scheduled 
for Sunday, Sept. 11. 

Monday, Sept. 12, is to be devoted to works visits in the indus- 
trial district of Poland, and two excursions will take place—one 
via Starachowice and Ostrowiec, and the other via the Upper 
Silesia. After visiting foundries, both excursions will meet in 
Wegierska Gorka on Sept. 14, and will proceed thence to the 
mountainous region of Zakopane. Sept. 14, 15 and 16 are to be 
devoted to excursions in the famous Polish mountain-chain Tatra 
and Pieniny, and a visit to the salt-pit Wieliczka. The Congress 
w_ll close on Sept. 17 in Cracow. 


@ Carl Zapffe, Jr., has been appointed a research associate at 
Battelle Memorial Institute, Columbus, Ohio, according to an an- 
nouncement by Clyde E. Williams, director. He has been assigned 
to an investigation of the solubility of oxides in liquid iron and 
steel, fundamental research on which some previous work has been 
done at Battelle. Mr. Zapffe is a graduate of Michigan College 
of Mining and Technology and of Lehigh University, and recently 
fulfilled the requirements of Harvard University for the degree of 
D.S. He was previously employed for two years in the metal- 
lurgical division of E. I. du Pont de Nemour & Co. 


@ W. T. Schaup has been appointed as its service engineer by 
Basic Dolomite, Inc., Cleveland. Mr. Schaup has a long record 
of service in the iron and steel industry as well as a number of 
years’ experience in selling refractories to this field. Mr. Schaup 
is associated with Hugh D. Largey, regional sales manager of 
Basic Dolomite, Inc., with offices at 1714 Keystone Hotel Building, 
Pittsburgh. 


@M. K. Mellott, until May 10, 1938, engaged in partnership 
with George H. Snyder in the firm of Mellott & Snyder, Pitts- 
burgh, has purchased all other interest and ownership in the com- 
pany. This firm, since July 1, 1938, is known and registered as 
M. K. Mellott & Co. 


@ The Akron Standard Mold Co., Akron, Ohio, has bought a 
3-ton capacity Lectromelt furnace and is installing the unit for the 
manufacture of tire molds and other steel castings of special nature. 
Also the Campbell, Wyant & Cannon Foundry Co., Muskegon 
Heights, Mich., has installed another duplexing Lectromelt furnace 
for the manufccture of automotive cylinder irons. This furnace 
will have an hourly capacity of 6 tons and will be operated in’ 
connection with a continuous molding conveyor chain. 
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New Equipment and Materials 


Atomic Hydrogen 
Welding Equipment 


\ new atomic-hydrogen arc-welding equip- 
ent, especially suitable for the welding of spe- 
il alloys and thin sections difficult or impos- 

le to weld by other methods, has been an- 
suunced by the General Electric Co., Sche- 

tady, N. Y. The equipment is particularly 
eful where a fusion weld is required; it pro- 
es a uniformly strong weld, free from por 
ty, and with an exceptionally smooth ap 





pearance. Some common specific applications 
ire: the building up of broken or worn sec- 
tions of molds, tools and dies; the addition of 
a different metal for hard surfacing and other 
special requirements; and the welding of light- 
gage stainless steel. 

In atomic-hydrogen are welding, an alternat- 
ing-current arc is maintained between two ad- 
justable tungsten electrodes, and at the same 
time hydrogen gas is fed to the arc and around 
the electrodes. The hydrogen molecules which 
are subjected to the intense heat of the arc are 
broken up into atoms, The majority of these 
atoms, recombining outside the arc zone, in 
contact with the work, liberate heat far in ex- 
cess of that obtainable from a gas flame or 
from an electric arc alone. 

The remaining atomic hydrogen provides an 
extremely active reducifg atmosphere which ef- 
fectively prevents oxidation and other contami- 
nation of the weld metal, reduces surface oxi- 
dation on the parent metal, and protects and 
cools the tungsten electrodes, thereby minimiz- 
ing electrode consumption. Since the work does 
not enter into the electric circuit, it need not 
be grounded. A suitable filler rod can be fed 
into the weld when needed. 

The new G-E equipment combines into a 
compact, portable unit, all the electric devices 
used with the process. Convenient terminals 
and pipe fittings allow ready connection to the 
electrode holder, to the power supply, and to 

the hydrogen source, 
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Manufacturers are invited to send to 
the Editor items which are suitable for 
this department. Illustrations are ac- 
ceptable, preferably in the form of cuts 
no more than 2 in, wide. 











For hand welding, the familiar rod-type ele 
trode holder with suitable power and hydrogen 
connections is furnished, together with a supply 
of tungsten electrodes of the correct size. For 
automatic welding, equipment with either a 
single- or multiple-arc head can be supplied, 
together with the necessary control, means for 
holding the work, and traveling mechanism. 
The same power-control unit as that employed 
for hand welding is applicable to automatic 
installations. All that is necessary is to supply 
additional control for the automatic head. A 
wire-feeding device is furnished where needed. 


Electrode for Arc Welding 
Pressure Vessels of High 
Tensile Steel 


The Lincoln Electric Co., manufacturer of 
are welding equipment and electrodes, Cleve- 
land, announces a new electrode for construc- 
tion of pressure vessels of high tensile steel. 
It is designated “‘Fleetweld No. 9 HT” and 
has been developed for welding the new higher 
tensile steels of 70,000-80,000 lbs. per sq. in. 
tensile strength which are gradually replacing 
steels of 55,000 lbs. per sq. in. in pressure 
vessel construction. 

In developing the new electrode, Lincoln en- 
gineers recognized the need for a rod suitable 
for welding deep-groove joints and capable of 
producing welds having higher tensile strength 
than those heretofore available in such work. 
Fleetweld No. 9 HT produces weld metal which 
has extra strength and creep resistance at ele- 
vated temperatures. In addition to producing 
weld metal, possessing proper physical proper- 
ties for high pressure work, the electrode oper- 
ates excellently with alternating current or 
with direct current. Since it possesses good 
alternating current characteristics, it can be 
used with excellent results on either plus or 
minus direct current. It is for welding in a 
down, or flat, position only. . 

Physical properties of ‘‘Fleetweld No. 9 HT’”’ 
weld deposits, stress relieved at 1200 deg., are 
approximately as follows: Tensile strength, lbs. 
per sq. in., 70,000 to 76,000; yield point, Ibs. 
per sq. in., 58,000 to 63,000; ductility, per cent 
elongation in 2 in., 27 to 32. 

Special features of the electrode include low 
splatter loss, high deposition rate, easily re- 
movable slag formation, well-shaped beads and 
weld deposits having minimum porosity. It is 
made in 18-in. lengths in two sizes, 3/16-in. 
and 1/4-in. 


Flexible Gas Annealer 
for Wire 


Combining a new uniformity of product, 
reduced cost and the unique flexibility which 
gas alone can offer, a new type of gas furnace 
known as the ‘“‘Square Bell Annealer” has re- 


cently been installed at the plant of the Wilson 
Steel & Wire Co., Chicago, by the Surface 
Combustion Co. The wire, in charges varying 
from 8,000 to 14,000 Ibs. in weight, is placed 
on 4 spindles on a base. An inner cover 





placed over the wire and the annealing bell, 
with the gas burners is placed over all by a 
crane. When up to the heat, the outer cover 


is removed and transferred to another base. A 
non-oxidizing atmosphere is preserved about the 
wire, while cooling by the inner cover. The 


Peoples Gas Light & Coke Co., Chicago, co- 
operated in making this installation. 


A Die-Cast Machine 


A new all-electric die cast machine, fully 
automatic and electrically controlled, is an- 
nounced by the Michigan Die Casting Co., De- 
troit. It is equipped with an induction white- 
metal melting furnace, manufactured by the 
Detroit Electric Furnace Co., Detroit. It is 
emphasized that this Detroit induction melting 
pot is equipped with automatic control equip- 
ment for speed and accurate temperature regu- 
lation, resulting in a uniform high quality prod- 
uct, improved working conditions and competi- 
tive melting costs. The coordination of ma- 
chine and electric melting is claimed to give 
greater output with attendant production ad- 
vantages. 
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Twin Annealing Ovens 


The Amsler-Morton Co., Pittsburgh, an- 
nounces the design of the new “AMCO Twin 
Annealing Ovens” for the short cycle annealing 
of malleable iron castings. The design will 
permit the complete annealing of from 10 to 20 
tons of castings in a 29-hr. period and includes 
an arrangement whereby a load of castings is 
made available every 14 hrs. 

The unit consists of two separate muffle type 
furnaces of similar design and size, each 
equipped with car rails and car bottoms. Either 
fuel oil or natural gas may be used for fuel, 
and it is estimated that fuel consumption will 
approximate 20 to 30 gals. of fuel oil, or 3,000 
to 3,750 cu. ft. of natural gas per ton of cast- 
ings. Waste gases from the high temperature 
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search, and much work was done under research 
programs at the Mellon Institute, Bureau of 
Standards and Battelle Memorial Institute, 
backed by company research and a development 
program within the plant. A thorough survey 
of bearing life in both laboratory and field 
proved conclusively that this alloy, composed 
of 83% copper, 7% tin, 7% lead and 3% zinc, 
had the ability to furnish the desired require- 
ments and was more kind to the shaft than 
other bronze alloys previously used. 

The new Bunting Precision Bronze Bars are 
made by a new casting technique which pro- 
duces a metallic structure of unvarying uni- 
formity regardless of diameter or wall thick- 
ness, which property is strikingly reflected in 
the case of machining, especially in the bore. 
This technique also produces added anti-fric- 
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AMCO Twin ANNEALING QVENS 
MHOAT SYsL£ 


oven are utilized to the fullest extent possible 
in the critical temperature oven in order to 
maintain economy in fuel cost. 

Castings are loaded on car bottoms (sheet 
steel boxes may be used if desired), and moved 
into the first or high temperature oven where 
they are raised to the required holding tempera- 
ture, this temperature being maintained for the 
proper period. The load is then moved into the 
cooling space between the ovens, where the 
temperature is allowed to drop prior to placing 
the castings in the critical temperature oven. 
In this oven the castings are held to the criti- 
cal temperature for the required period and then 
discharged from the furnace. Heating periods 
within the two furnaces and the cooling period 
between them are so synchronized that once the 
sequence of operations is started a complete 
load of castings is being discharged from the 
critical temperature oven every 14 hrs. 

Temperatures in each of the ovens are auto- 
matically controlled. This new method is in- 
tended to bring about unusual savings by pro- 
ducing a more uniform dependable product. 

The Amsler-Morton Co. has indicated its de- 
sire to make a trial installation in a malleable 
iron foundry, with an arrangement whereby if 
ovens are not available for conversion, only the 
foundation expense will be borne by the foun- 
dry, the ovens being finally purchased only if 
operation is satisfactory and economies realized. 


Precision Bronze Bars 


The Bunting Brass & Bronze Co., Toledo, 
Ohio, well known manufacturers of quality 
bronze bearings, bronze parts and bearing 
metals, announces its new line of cored and 
solid bronze bars to be known as “Bunting 
Precision Bronze Bars.’’ The material used 
in these bars was developed and perfected by 
the company to provide an alloy that would 
have ample strength to resist heavy loads and 
perform satisfactorily under many and different 
adverse operating conditions and at the same 
time embody exceptional anti-frictional quali- 
ties, giving long life and a minimum amount 
of wear. 

Known as Bunting No. 72, also as SAE 660, 
this metal has been adopted and given speci- 
fication numbers by the majority of machinery 
manufacturers desiring a metal of great dura- 
bility that at the same time is more ductile 
than the hard, unyielding alloys formerly in 
general use. The problem was one which re- 
quired a great deal of laboratory and field re- 
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tional and wear-resisting properties over those 
of bars made by other methods. 

The new Bunting bars, in addition to the 
machined outside diameter and 13-in. lengths, 
are still further improved by -having the cored 
sizes machined in the bore to the same accu- 
rate dimensions as have been common to the 
o.d., resulting in a degree of concentricity not 
possible in rough bars. Enough stock is left 
on the o.d. and i.d. to finish a bearing from 
the bar to the size stamped on the bar by 
taking off only a 1/64-in. cut. By supplying 
these bars in the completely finished state, valu- 
able savings are effected by the user in reduced 
machining time and minimum waste of metal. 
The 13-in. length has proved most suitable for 
obtaining the greatest number of pieces without 
excessive waste. 

The new bars are stamped plainly with the 
size to which a piece may be cut. This stamp- 
ing runs the entire length of the bar, thereby 
showing at a glance the bar size regardless of 
how much has been cut off. Over 240 sizes of 
these fully machined cored and solid bronze 
bars are now carried in stock at the Bunting 
Toledo factory and warehouses throughout the 
country, and are also available through principal 
mill supply jobbers. 


Low-Alloy Steel Welding Rod 


The Linde Air Products Co., Unit of Union 
Carbide and Carbon Corp., New York, has an- 
nounced a new low-alloy steel welding rod. 
“Oxweld No. 32 C.M.S. Steel Welding Rod,” 
for applications requiring welds of particularly 
high strength. It was developed primarily for 
insuring uniformly high-quality welds in high- 
strength steel pipe and plate welded by the 
Lindeweld Process. This rod develops an aver- 
age tensile strength of 10,000 to 12,000 Ibs. 
per sq. in. greater than rods previously used 
for pipe welding, yet has sufficient ductility to 
meet any requirements. 

Another outstanding characteristic claimed 
for this new rod is its exceptional resistance 
to overheating in the molten state. Because 
of this, the rod is particularly suitable for use 
with the new four- and six-flame tips which 
have recently been developed for Lindewelding 
pipe lines. When applying this rod, the weld 
metal sets up more rapidly, making it easier 
to control the puddle on a curved or vertical 
surface. This makes greater welding speeds 
possible and also effects a reduction in gas con- 
sumption per weld. 





Carburizing Tray 
Increases Service Life 


The service life of nickel-chromium trays such 
as are employed in carburizing furnaces of both 
the continuous and the batch types, is being 
considerably increased by an ingenious canti- 
lever-arm design developed by the engineers of 
the Driver-Harris Co., Harrison, N. J. Pat- 
ents have been applied for, covering the novel 
construction, and such trays are now being sup- 
plied to the trade. 

Instead of the usual continuous-grid design 
in which the outer frame encloses criss-crossed 
members to form the platform on which car- 
burizing boxes are placed and rolled through 
the furnace, the new tray construction consists 
basically of a frame with a central member and 
with cantilever arms. In other words, there are 
no criss-crossing members continuously joinéd, 
but rather cantilever-like arms extending in- 
wardly and outwardly from the frame, and on 
both sides of the central arm, with gaps left 
between the facing tips of the cantilever arms. 

Due to the gaps between the cantilever arms, 
the new design permits of free expansion and 
contraction of the alloy mass under the usual 
furnace operating temperatures of from 1200 
to 2000 deg. F, No severe strains are set up 
in the cantilever-arm tray, as contrasted with 
the very severe strains in the usual continuous- 
member tray. Consequently, the cause of warp- 
age and cracking is eliminated. Cantilever-arm 
trays can be used for thousands of extra hours 
of service, thereby effecting a real saving in 
operating cost over the usual criss-crossed trays. 
There is a further saving in weight reduction, 
Finally, since the new design eliminates warp- 
age, the trays maintain straight and true bot- 
tom rails so as to slide or roll through the fur- 
nace without troublesome jamming. 

Although Ni-Cr alloys containing from 8 
to 65 per cent nickel and from 8 to 30 per cent 
chromium are capable of withstanding the in- 
tense heat of annealing, normalizing, brazing 
and malleableizing, such alloys are neverthe- 
less subject to very considerable expansion and 
contraction with temperature changes. Here- 
tofore, considerable difficulty has been experi- 
enced in this direction and trays have had a 
relatively short life due to severe warpage and 
cracking. The new design, now available to 
the trade in the form of Nichrome and other 
D-H alloy castings, eliminates the erstwhile 
thermal strains. 


A Shock-Proof 
Portable Pyrometer 


A new type of shock-proof portable pyrometer 
has been developed by the Illinois Testing 
Laboratories, Inc., 420 N. La Salle St., Chi- 
cago. Some of the essential features claimed 
for this instrument are: (1) Spring suspended 
movement within the case to minimize shocks 
and jars; (2) shock resisting movement with 
pivots and jewels especially designed for un- 
usually severe service; (3) new type pointer 
lock to damp the movement of the instrument 
when carried or transported; (4) unusually 
heavy metal case to prevent breakage if 
dropped; (5) shatter-proof glass; (6) scale- 
length, 5 in. 
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BETTER MACHINABILITY MEANS BETTER GEARS 
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Through the excellent machinability and uniform quality 
of TIMKEN Alloy Steels many manufacturers are produc- 


ing better gears at lower finished cost. Rejects are fewer; 
production is increased. 


TIMKEN Alloy Steels machine smoothly and accurately : 
in any type of gear cutting machine because (1) physical | 
and metallographic standards are consistently high and | 


uniform; (2) grain size can be closely controlled to meet 
any requirement. 


TIMKEN Alloy Steels possess every other desirable qual- 
ity for gear manufacture. Response to heat treatment is 
consistently satisfactory. Distortion is held to a minimum 
and is so uniform that piloting, lapping and grinding are 
greatly reduced. 


For transmission gears, ring gears, pinions and all other 
types of highly stressed gears, use TIMKEN Alloy Steels 
—carburizing or oil hardening—and combine quality 
with economy. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
STEEL AND TUBE DIVISION 


TIMKEN 


ALLOY STEELS 


Manufacturers of TIMKEN Tapered Roller Bearings for automobiles, motor trucks, railroad 
cars and locomotives and all kinds of industrial machinery; TIMKEN Alloy Steels and Carbon 
and Alloy Seamless Tubing; TIMKEN Rock Bits; and TIMKEN Fuel Injection Equipment. 
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Sy PRTEX High Temperature 
Block and Heat Insulating Ce- 
ment have been developed to provide 
greater insulating efficiency where 
block insulation is specified. In many 
different types of heated equipment, 
under varying conditions, they have 
proved their ability to cut fuel costs 
and assure more accurate temperature 
control. That is why Armstrong’s 
Coprtex is specified for so many im- 
portant installations today. 
Armstrong’s high temperature insu- 
lation engineers will assist you in the 
selection of proper materials and their 
application. For engineers wishing to 
make open specifications for high tem- 
perature insulation, Armstrong will be 
pleased to furnish complete specifica- 
tions outlining the standards required 
for the different physical characteristics 


Leading Furnace Builders and Plant 
Operators Choose COPRTEX for efficient 


insulation of heated equipment 





with permissible tolerances. Write 
today for free sample of Coprtex and 
descriptive literature. Arm- 
strong Cork Products Co., 
Building Materials Div., 982 
Concord St., Lancaster, Pa. 














Advantages of Coprtex 
Biock and Cement 
1. Low lineal shrinkage through | 
1800° F, 
2. Superior insulating efficiency 
3. High modulus of rupture 
4. Will accommodate rivet heads | 
5. Light in weight. 
6. Available in special shapes 
7. Reasonably priced 
8. Cement reclaimable in case of 
repairs 
9. Cement has unusual stickability | 
10. Cement is easy to apply | 
| ll, Efficient at high and low tem- 
peratures. 














7 | rmstrong s 
HIGH TEMPERATURE INSULATION 


INSULATING FIRE BRICK 
PLASTIC CEMENTS 
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HIGH TEMPERATURE BLOCK 
DIATOMACEOUS EARTHS 


A Sintering Tester 


The Harry W. Dietert Co., Detroit, an- 
nounces that the A. F. A. Sintering Tester is 
now equipped with the pyro pyrometer as used 
in numerous foundries for measuring the tem- 
perature of molten metal. 

Heretofore, the Sintering Tester was fur- 
nished only to take the Leeds & Northrup 
pyrometer. Now the A. F. A. Sintering Tester 
may be purchased with either the Leeds & 
Northrup pyrometer or the pyro pyrometer. 





The tester may also be furnished without py 
rometer, in which case the foundry uses the 
pyrometer that it has on hand. 

An illustration is shown in the platinum rib 
bon holder which is located inside the cabinet 
of the Sintering Tester. The pyrometer is used 
to measure the temperature of the ribbon which 
lays on the specimen of sand to be tested. The 
temperature of the ribbon is controlled by means 
of the rheostat of the tester. 

The temperature which causes the sand to 
burn on the ribbon is recorded as the sintering 
point. This temperature corresponds to the 
temperature at which the sand will burn on t 
a casting in a mold, 

The A. F. A. Sintering Tester is also useful 
for measuring the refractoriness of ceramic ma 
terials such as ladle linings and fire bricks, The 
temperature range of the sintering tester 
from 1800 to 3800 deg. F. 


A New Parkerizing Process 


Announcement has been made by the Parke: 
Research Laboratories, Detroit, of a new Pa: 
kerizing process, which is said to combine 
the effectiveness of the older process with som: 
vitally important new qualities that result i: 
increased efficiency and lower cost of applica 
tion. The Parker laboratories have been con- 
stantly searching for improvements. Important 
steps were made in this direction from time to 
time, but now a new advance is announced 
which, it is believed, will give this process 
greater acceptability and more widespread use. 

Among the more important improvements is 
the matter of processing time. Instead of the 
60 to 90 min. required to apply the older 
process, the processing time is now reduced to 
30 min.—about one-third of the time formerly 
required. 

Another feature that contributes to economy 
in application is the reduction of operating 
temperature. The new processing solution re- 
acts at 180 deg. F. instead of 210 deg. F., 
formerly found necessary, resulting in a lower 
heating cost. 

The improved liquid chemicals develop less 
sludge in the processing tank and produce a 
finer grained, smoother coating. This assures 
less change in metal contour and a minimum 
of build-up in fine threads. This is important 
on screw machine products, or articles on which 
close tolerances must be maintained. 

The shortened processing time reduces the 
size and cost of processing tanks necessary to 
handle any stated volume of work and, of 
course, reduces the cost of installation. This 
will be of interest to the larger manufacturers 
where tank costs are a considerable item. 

In the development of this new process it 
is found that economies are possible in its pro- 
duction which will result in lower costs of this 
item. This, in connection with shorter process- 
ing time, lower heating requirements and 
smaller tanks necessary, will all total up to an 
appreciable reduction in the cost of both instal- 
laticn and operation. 
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Lead Bearing Steel 


As a producer of cold finished bar steels, 
Bliss & Laughlin, Inc., Harvey, Ill., and Buf- 
falo, N. Y., has pioneered extensive develop- 
ment work and machining tests in major appli- 
cations of the new lead bearing open-hearth 
steel, recently announced to industry by the 
Inland Steel Co. This modern screw stock 
offers a combination of qualities that permits 
a high rate of production on automatic screw 
machines. The lead addition greatly increases 
the machinability of the steel without other- 
wise affecting its physical properties in any 
way. It machines equal to the high-sulphur 
grades of Bessemer steel, yet it retains the 
dependable characteristics of open-hearth screw 
stock. It has sufficient ductility for cold form- 
ing operations, such as bending, swaging or 
broaching. It can be carburized the same as 
regular carbon steel. In heat treating, it de- 
velops a uniform case-hardened surface with a 
tough, ductile core typical of true open-hearth 
steel. 

Lead bearing steel is available in all standard 
SAE analyses, and is produced by the company 
in a full line of cold finished bars. 


In the manufacture of high grade 
locks the Schlage Lock Company, 
San Francisco, use a Hevi Duty 
Controlled Atmosphere Furnace 
for heat treating their important 
progressive dies. The temperature 
uniformity and positive atmos- 
phere control of this furnace is the 
answer to many of their difficult 
die hardening problems. 


A Chrome Refinishing Kit 


A new method for removing rust from chrome 
plated metals and protecting the chrome so it 
stays bright and shiny is announced by the 
du Pont company, Wilmington, Del. The new 
development will be marketed in the form of a 
Chrome Refinishing Kit, which contains a tube 
of a specially formulated paste cleaner, a can 
of protective lacquer and a brush for applying 
the lacquer. 

The lacquer is a clear, methacrylate product 
which dries in 15 min., forming an invisible 
film over the surface. The lacquer may be 
used for protecting bronze, brass, nickel and 
copper, which are subject to rust and tarnish. 
Particularly designed for chrome auto parts, 
the lacquer is also recommended for building 
hardware, bronze name plates, trophies, bank 
fixtures and metal objects which are exposed 
to weathering. Methacrylate, the base of the 
new lacquer, is used in the du Pont plastic 
‘*Lucite,” and is also being introduced in other 
fields. 

The cleaner is 


primarily for automotive 


chrome, and is used preparatory to applying 
Other metals may be polished 


the lacquer. 














An HDL 10187-C Controlled Atmosphere Fur- 
nace at Schlage Lock Co.. San Francisco. 
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with milder metal or silver polishes before the 
lacquer is applied. Since most polishes leave 
an otly film which may prevent the lacquer 
adhering properly, it is recommended that the 
metal be rubbed with naphtha or tri-clene after 
polishing. 

The Chrome Refinishing Kit is primarily a 
consumer product, but larger sizes of the 
cleaner and lacquer are available s2parately for 
industrial use. 


Eitzen Dial Thickness Gage 


Among the various types of dial gages which 
the Louis C. Ejitzen Co., 280 Broadway, New 
York, designs and constructs is the dial thick- 
ness gage illustrated herewith. 

The unit is mounted on a surface plate, aged 
over a long period of years, ground and scraped 
to assure flatness of surface. The surface area 
between the posts is 15 in. wide and the length 
10 in. Two posts support the cross member on 
which is mounted two level rollers adjustable 
to high or low position to accommodate the 








thickness of the material to be checked and to 
assure flat contact with the surface plate. A 
dial indicator, 0-15-0, equipped with roller anvil 
is located between and slightly to the rear of 
the level rollers to complete the assembly. 

The gage is suitable for checking thick 
nesses of sheet material. The dial indicato 
may be set to zero reading by a precision thick 
ness block so that when the sheet material is 
passed through the gage, the dial indicator wil 
register the plus or minus amount by which the 
sheet material is over or under size. The dial 
indicator reads to 0.0005 in. per division. 

The company offers subject to prior sale the 
gage described. Write the company immedi- 
ately if interested. 


Gas to the Rescue 


Acid fumes, long the bane of all wire cloth 
manufacturers and others operating pickling 
tanks, may soon pass to the limbo of the horse 
and buggy days. Joining the swing to gas, 
four manufacturers of steel wire cloth of York 
and Hanover, Pa., employ a new gas process 
for cleaning or oil removal (after weaving) be 
fore electro-galvanizing. Using small gas-fired 
ovens with heat traveling counterflow to the 
wire cloth, they are successfully cleaning steel 
wire cloth 30 to 48 in. wide, of 12 to 16 mesh. 
The cloth passes over rollers for three horizon- 
tal passes in the oven; an air seal is created 
in the vertical feed and delivery legs of the 
oven. Temperature control is set for 750 deg. 
F. with a gas consumption of 0.62 therm pet 
hour (56 cu. ft., 1100 B.t.u. gas) or 100 cu. it., 
525 B.t.u. gas. 

The wire, after heating, is a uniform dark 
purple color and is passed directly into the 
plating tank after passing through a stream of 
air to remove any dust remaining on the wire. 
Not only does this system replace one or two 
caustic tanks, a water rinse tank, a muriatic 
acid, and another water rinse tank, but it elimi- 
nates the injurious fumes and avoids expensive 
maintenance and upkeep. The old-fashioned 
equipment required control of the acidity of the 
tanks and constant repairs to them as they were 
destroyed by action of the acid. A 50 kva 
motor generator was formerly employed to sup- 
ply the low voltage current to these tanks. 
This has also been eliminated by the use of the 
modern streamline fuel, gas, for industria] heat- 
ing. These installations were made with the 
aid of the industrial division of the Pennsylvania 
Gas & Electric Co., York, Pa. 
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1-ORE CONCENTRATION 





Gold Mining in New Mexico. O. H. Metzcer. U. S. Bar. 
Mines, Information Circ. No. 6987, Jan. 1938, 71 pp. At the 
Mogollon Consolidated Mines Co., the ore, after sorting, crushing, 
grinding and classifying, is floated. Heads average $7-9/ton, 60% 
in Ag and 40% in Au; concentrates, $350-500/ton; tailings, $1.25- 
1.50/ton. Recovery is Au 81 and Ag 84%. Soda ash and coal- 
tar creosote, 1 and 0.1 lb./ton, respectively, are added with the 
feed to the ball mill; xanthate is added at the classifier overflow 
and pine oil at the head of the flotation circuit. Total milling 
costs were $1.61/ton in May 1936. The Little Fanney mill 
cyanides an ore assaying $9-12/ton, 40% Au and 60% Ag. Re- 
covery is 88-93%. Reagent additions to the ball-mill feed are 
litharge 14 and lime 8 lb./ton. Cyanide (added at first and third 
Pachuca tanks) is kept at 4.2 lb. in 1 and 5 Ib. in 3. Costs Jan.- 
May 1936 were $1.89/ton. Ore from the Queen mine, assaying 
Au 0.243 and Ag 6.29 oz./ton, passes through stamps, rod mills 
and classifiers and is cyanided therein. The Rosedale mill (heads 
Au 0.12 and Ag a fraction of an oz./ton) dissolves 55% of its 
Au by grinding in cyanide. Classifier overflow goes to Diester 
slime tables. The concentrate contains about 10% of the total Au 
recovered; it goes to the smelter. The tails are cyanided. The 
middling goes to a Callow cone; overflow joins the table tails 
and the spigot discharge is returned to the ball mill. Reagent 
consumption is CaO 2.87, cyanide 0.50 and Zn 0.44 Ib./ton of 
ore. Recovery is 90-92%. Costs are $2.50-2.60/ton. At the 
Pecos mine, the ore, assaying Au 0.10 and Ag 3.3 oz./ton, Pb 4.9, 
Cu 0.8 and Zn 15.4%, is floated to give a Pb concentrate and a Zn 
concentrate. The Pb concentrate contains 77% of the Au and 
63% of the Ag; the Zn concentrate, 8% of the Au and 22% of 
the Ag; tailings, 15% of the Au and 15% of the Ag. Total costs 
in 1930 were $1.189/ton. AHE (1) 

Nephelite—The Modern Raw Material for the Aluminum 


Industry. F. N. Stroxov. Legkie Metal., Vol. 6, Sept.-Oct. 
1937, pp. 3-11. Im Russian. Laboratory and pilot plant experi- 
ments. Nephelite tailings from the concentration of apatite- 


nephelite minerals were ground, roasted with CaCO; at 1250- 
1300° C., reground and leached with Na:CO; solution. The Al:O; 
was recovered from the solution in the usual manner, and an excess 
of NazCO; was returned to the circuit. HWR (1) 


la. Crushing, Grinding 


& Plant Handling 


Ball-mill Grinding. Witt H. CcGHitt & Frep D. DEVANEY. 
U. S. Bur. Mines, Tech. Paper No. 581, 1937, 56 pp. When 
identical pipes were stuffed with a variety of substances to simu- 
late rods of different densities, and the mode of operation and 
loadings were otherwise identical, power to run the mill varied 
as the weight of the pipes -++ ore + H2O. Pipes stuffed with 
heavy material gave better selective grinding of chert than did the 
lighter pipes. A change in particle size effects a change in power; 
power dropped 8% in grinding from 4 on 14-mesh to 4 on 
48-mesh. When the speed was not too high in batch grinding, a 
thick pulp was desired for capacity, but a thin pulp gave greater 
efficiency. In open-circuit grinding, a pulp thinner than 43% 
solids was not satisfactory. In continuous grinding, indications 
were that the pulp consistency in the mill was the same as in the 
effluent. The range of satisfactory speeds for the rod mill was 
more limited than for the ball mill. High speeds were not effi- 
cient. Ball-mill efficiencies did not vary much between 30 and 
80% of the critical. Large discharge openings in the rod mill 
were always desirable. Wet rod milling showed the best efficiency 
and capacity with only 25 lbs. of ore in the mill, although 39 Ibs. 
were necessary to fill interstices. Batch grinding was like open- 
circuit grinding when the amounts of media, ore, and H:O in the 
mill were the same; the types of grind, capacities, efficiencies, 
and powers were the same. Rods did more grinding than an equal 
volume of balls, but required more power. Rods of extremely 
small diameter gave more selective grinding than large balls. 
Apparently, weight was more important than diameter in grinding 
coarse particles. In wet batch ball milling with ore charges ot 
35-200 Ibs. (75 Ibs. to fill interstices) and speeds of 30-80% 
of critical, slow speed gave the same type of grinding as high 
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speed. Heavy ore charges yielded a little more selective grinding 
of coarse particles than light charges. Best cap:cities were ob- 
tained with light charges, and slightly better efficiencies with 
heavy. In dry work, efficiency and capacity were best with light 
charges. Power decreased with decrease in amount of ore in the 
mill, while in wet grinding power increased with decreasing charge. 
In dry grinding, high speed was more efficient than low. With 
a heavy ore charge, wet grinding was more selective than dry, 
with intermediate weights there was little difference, and with 
light charges, dry grinding was more selective. In open-circuit 
ball milling, wet grinding gave 39% more capacity and was 26% 
more efficient than dry. A small ball volume was not satisfactory 
in the overflow type of dry mill because too much ore built up in 
the mill. At 60%, solids, pebbles and balls of the same size 
gave equal results on dolomite, but pebbles gave only 35% of 
the capacity and 81% of the efficiency of balls on chert. For 
hard and medium hard ores, tetrahedrons were unsatisfactory for 
coarse grinding. Very hard balls were better than ordinary balls. 
The efficiency of battered reject balls was about 11% less than 
that of new spherical balls. Tests with a variety of concentric 
drums in a cylindrical mill failed to justify the drums. A formula 


for desirable relation of ball to particle size was developed. Balls 
too large or too small in size did non-selective grinding. 
AHE (la) 


ic. Flotation 


Xanthate-soap Flotation Process Useful in Copper Country. 
W. E. Keck, PAut JASBERG & A. E. SCHNAUER (Michigan Col- 
lege Min. Tech.) Eng. Mining J., Vol. 139, Mar. 1938, pp. 33-35, 
42. Descriptive. Tailings and ores amenable to treatment, and 
the process employed at Copper Range (Freda) mill, are dis- 
cussed. The tailings (sands) contain small quantities of Cu, and 
sometimes traces of Ag. Flowsheets are shown for a continuous 
laboratory test, and for a test in a 350-ton unit. Treatment with 
amyl-xanthate and Na oleate has produced good results on fresh 
amygdaloidal native Cu ores and on 3 widely different partly 
oxidized ores, indicating applicability to other ores in which the 
valuable minerals are partly or completely oxidized or are fincly 
disseminated or segregated in certain of the gangue minerals. 

WHB (ic) 

The Maximum of Adsorption (Ueber das Maximum der 
Adsorption) J. FinKEyY. Roy. Hung. Palatin-Joseph Univ, Tech. 
Econ. Sci., Dept. Mining Met., Vol. 9, 1937, pp. 77-88. With 
English synopsis. Theoretical. The rédle of adsorption in the 
formation of foam in the flotation process is investigated theo- 
retically and experimentally. A positive adsorption in non-electro- 
lytes can take place only if the dissolved material is capillary- 
active. The various formulas of Langmuir, Freundlich, and others 
for adsorption are compared, and a new formula is developed, the 
application of which is explained by the case of a flotation process 
with pine-oil as the foaming agent. 20 references Ha (1c) 


ile. Amalgamation, Cyani- 


dation & Leaching 


Tailing Treatment at Christmas Gift Mine. Chem. Eng. Min- 
ing Rev., Vol. 30, Apr. 14, 1938, pp. 254-255. After several 
years’ lapse, this property at Cullinga near Cootamundra, N.S.W., 
is now operating. A fine grinding and Butters vacuum leaf filter 
cyanidation plant has been installed, as well as a tube mill, a 
Dorr classifier, a 14-leaf Butters filter, and 14 galvanized Fe 
treatment tanks of various sizes. The plant is treating 50 tons 


daily: 20 tons of mine ore and 30 tons of dump tailing. The 
flowsheet of the plant is shown. Precipitation takes place in an 
extractor box which is closely packed with Zn shavings. The 


Zn-Au slime is acid-treated in a dissolving vat, and the washed 
Au slime is dried and smelted in a Cornish furnace. The cyanide 
extraction on the tailing is 94%. WHB (le) 
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nace with excess coke. 
affected. 
ratios 
70% ferrochrome. 


Trans. Can. Inst. Mining Met., 
No. 313, May 1938), pp. 199-207. 
selectively reduced by addition of sufficient lime to replace the 
FeO and give a highly basic melt and smelting in an electric fur- 
The FeO is reduced, leaving the Cr2O; un- 
In continuous operation, Cr-Fe 
in the beneficiated ore are above those required to make 
In batch operation, Cr-Fe ratios of 10:1 are 
readily obtained. Selective oxidation is as easy, but more costly. 
Flow sheets are given. 


2-ORE REDUCTION 


2a. Non-Ferrous 


The Utilization of High-iron Chrome Ores. 


High-Fe chrome ore 


Rate of melt is rapid. 


2b. Ferrous 
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Study of the Sulphur Content of Refining Slags and the Cor- 
responding Irons (Etude de la Teneur en Soufre des Laitiers 
\ffinage et des Fontes Correspondantes) P. THIERRY. Rev. 
Original research. Pig 
may be desulphurized by: (1) Increasing the basicity of the 

(2) increasing the weight of the slag; (3) reducing the 
unt of S in the charge; (4) superheating the slag; (5) add- 
Method (1) leads to 
(2) may be used by 
nts with very poor charge, but it greatly increases the amount 
ke required; (3) necessitates careful preparation of charge; 


Vol. 35, Apr. 1938, pp. 154-165. 


Mn minerals; and (6) using NazCOs. 
cularities in blast furnace operation; 


MARVIN J. UDy. 
Vol. 41 (in Can Mining Met. Bull. 
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Plant lovers everywhere 


will rejoice in this New Book on 


Soilless Growth of Plants 
By Carleton Ellis and Miller W. Swaney 


Few technical developments of the past decade have 
aroused more general interest than this subject of 
“Soilless growth,’ also referred to as tank farming, 
chemical gardening or the new coined word ‘“‘hydro- 
ponics.”’ 


This book brings within the reach of everyone a com- 
plete picture of the principles, practices and equipment 
of soilless growth. To persons already engaged in grow- 
ing plants, it will offer new avenues for plant work. 
For those not hitherto participating in raising flowers, 
vegetables and fruits, it will afford a splendid opportunity 
for developing a new and extremely fascinating hobby. 
Professional men and laymen alike will find ‘‘Soilless 
Growth of Plants” packed with choice information which 
will make it a worthwhile investment either for pleasure 
or profit. 


160 Pages illustrations; 3 in color $2.75 








330 W. 42d St., 
New York, U.S.A. 


Reinhold Publishing Corp., Dept. 
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(4) results in production of very siliceous pig, difficult to treat in 
basic converter, but satisfactory for some ores; (5) is most costly 


and least efficient; and (6) gives 50-70% desulphurization. 
Actual tendency in France is to use a combination of (3) and 
(G6). JZB (2b) 


Development of Low-grade Iron Ore Preparation by Smelting 
Based on Power and Heat Economy (Entwicklung der Schmelz- 
aufbereitung armer Eisenerze auf Grund energie- und wiarme- 
wirtschaftlicher Berechnungen) E. SENFTER. Stah/l u. Eisen, Vol 
57, Dec. 1937, pp. 1373-1381. Original research. Germany has 
large deposits of ore containing about 24% FeO; and 12% FeCOs, 
which can be utilized only after beneficiation. It is economical to 
prepare this lean ore by smelting in a shaft furnace with about 
800-1000 kg. of coke/ton of Fe. The Fe thus prepared can then 
be charged in the same way as scrap into a blast furnace, or 
when of suitable analysis, can in certain cases be used directly 
for steel making. SE (2b) 


Pressure Operation of the Pg Iron Bast Furnace and the 
Problem of Solution Loss. JULIAN M. Avery (Arthur D. Little, 
Inc.) Metals Tech., Vol. 5, Apr. 1938, T.P. 921, 10 pp. Theo- 
retical. Reactions in the blast furnace are discussed, with particu- 
lar reference to the influence of pressure on the solution loss. 
Efficiency of blast-furnace operation can be increased by operating 
with higher top pressures. Top pressures of from 10 to 30 Ib 
gauge are recommended. JLG (2b) 


VITR E OSIL 
PRECIOUS METAL REFINING 








Vitreosil (vitreous silica) is extensively used for 
“evaporating precious metal solutions. It is thoroughly 
acid and heat resistant assuring safety and purity to 
the product being handled. 


Can we assist in your problems? 


The Thermal Syndicate, Ltd. 





12-14 East 46th Street 
New York, N. Y. 
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3 MELTING. REFINING AND CASTING 





New Molding Method for Making a Casting that Is Difficult 
to Mold (Neues Formverfahren zur Herstellung eines grésseren, 
formtechnischungiinstigen Abgusses) FRITZ BROBECK. Giesserei- 
praxis, Vol. 59, Jan. 2, 1938, pp. 14-18. New molding method 
is described in which hard-to-reach, heavily undercut mold faces are 
made accessible for compressed air ramming. Free hanging mold 
faces are safeguarded against dropping in spite of strong limita- 
tion of the reinforcing structure in the mold flask and absolute 
elimination of gaggers to be rammed in. Removing the cast 
mold easily is adequately taken care of. GN (3) 


The Significance of Dedusting for the Re-user of Foundry 
Sand (Die Bedeutung der Entstaubung fiir die Wiederver- 
wertung von Giessereisand) H. Kick. Giesserei, Vol. 25, Mar. 
25, 1938, pp. 137-138. In salvaging used foundry sand, all par- 
ticles of less than 0.1 mm. grain size (defined as harmful dust) 
should be removed. A normal foundry sand contains 5-15% 
particles of this grain size; by proper mixing of new and old 
dedusted sand, a mixture for further use can be obtained. A 
centrifugal dedusting apparatus is described. Ha (3) 


Method and Device for Coating the Inner Faces of Centri- 
fugally Cast Molds (Verfahren und Vorrichtung zum Aufbringen 
einer Puderschicht auf die Innenflache von Schleudergussformen) 
Giessereipraxis, Vol. 59, Feb. 13, 1938, pp. 67-68. Description 
of the method in which the metal to be cast is used as carrier for 
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the powder applied for mold coating. The method is patented in 
Germany. DRP No. 655,056. GN (3) 


3a. Non-Ferrous 


Casting of Scrap Aluminum, Pure and Alloyed (Das Ver. 
giessen von Umschmelzaluminium, rein urd legiert) W. GueEnrt- 
LER. Giesserei, Vol. 25, Apr. 22, 1938, pp. 183-190. The author 
rejects the often-held German view that scrap Al should not be 
used with new metal. Practical experience, especially in U.S.A., has 
shown scrap Al fully equal to new metal if properly remelted and 
refined. Remelting methods and special furnaces for skimming off 
the impurities are described, and the oxidation of heavy metal im- 
purities is explained on the basis of the respective diagrams of state, 


Ha (3a) 


Chill Mold Casting of Aluminum Alloys (Ueber Kokillenguss 
von Aluminiumlegierungen) A. VATH. Giesserei, Vol. 25, Apr. 
22, 1938, pp. 177-183. Considerations for and against chill molds 
for Al castings are discussed; for high-strength castings and quan- 
tity production, the child mold is preferable in spite of higher 
initial price. Alloys for thin-walled castings and castings of high 
strength and light chemical resistance, such as AlI-Si, Al-Cu-Si, 
Al-Si-Mg, Al-Mg-Mn, Al-Mg, Al-Cu, etc., should be cast in chik 
molds. Practical data on shrinking, arranging of gates and risers 


and pouring practice are added. 16 references. Ha (4a) 
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Applications of Die-castings. Collaboration between User 
and Producer. ARTHUR STREET. Metal Ind., London, Vol. 52, 
Jan. 7, 1938, pp. 33-42. General. The die-casting industry has 
grown up and stabilized, having now arrived where abilities and 
possibilities are obvious. Great advances have been made in 
improving alloys both for the product and the equipment. Die- 
casting is applied to the fabrication of the non-ferrous alloys, with 
melting points ranging from about 200° C. for the Sn-base 
group to about 1000° C. for the yellow metals. It is the alloy 
with medium melting point and strength which is usually die- 
cast. The Zn and Al base alloys constitute the majority of the 
production. Both large and small die-castings are made, but the 
general average weight is from 1 oz. to 20 lbs. Cost of pro- 
duction is the limiting factor. The outstanding characteristic of 
pressure’ die-casting is that the metal, in a liquid or pasty state, 
is injected at high pressure and velocity into the mold. Modern 
machines have working pressures ranging from 400-8,000 Ibs./in.? 
Die-casting is frequently the least expensive method of fabrication. 
The use of die-casting gives a steady flow of product, more 
intricate, and in one piece instead of being bound by the limi- 
tations of using 2 or 3 components. Leaky castings are elimi- 
nated. The need of finishing is usually obviated. One of the 
important features of die-casting is its high order of accuracy. 

RWB (3a) 

The Prevention of Gas Holes in Cast Aluminum Alloys. 
Light Metals, Vol. 1, May 1938, p. 131. Original research. It 
is widely recognized that gas porosity in cast Al alloys is caused 
by H absorption. The H dissolves readily in the molten Al but 
is rejected by the freezing metal; and unless escape is possible, 
holes are formed in the solidified casting. The chief source of H 
is water vapor, which reacts with Al to give AlO; and H.O. It 
is not always possible to avoid all sources of water vapor, hence 
some method of degassing is necessary. This is ordinarily accom- 
plished by sweeping out the molten metal with Cl or N, although 
presolidification is often of assistance. A method recently described 
(British patent 435,104) employs a flux to remove the oxide skin 
over the molten metal in order to allow the H to escape more 
easily. The next step is sweeping out the meta! with dry N. 

AUS (3a) 

Cast Non-ferrous Alloys. II. Metallurgical Practice, III. Foun- 
dry Practice. A. E. CARTWRIGHT. Can. Metals Met. Ind., Vol. 
1, May 1938, pp. 148-150, 152, 154. Review. Usual foundry 
practice is reviewed and the practice of direct riser pouring ex- 
plained. Advantages claimed for direct riser pouring in dry sand 
are: (a) A much enhanced effectiveness of feeding 4 having the 
fe ling head filled last with hot metal, (b) a moderate economy in 

ling metal and gates, together with a larger economy brought 
about by reduction in the number of defective castings, (c) much 
lessened sensitivity to feeding head proportions for different de- 
signs of castings and alloys of different shrinkage characteristics, 
ani (d) generally lower requisite pouring temp. for all alloys, 
with corresponding less necessity for excessive superheating of 
the molten alloy. WHB (3a) 
Molding in the Aluminum Foundry. H. J. Rowe (Alumi- 
um Co. of America) Foundry, Vol. 66, Apr. 1938, pp. 28-31, 
74, 76, Practical discussion of the characteristics of Al alloys 
in order that the most suitable molding practice may be employed. 
Al alloys have a low sp. gr. and, therefore, mold pressure is lower, 
lighter sand ramming is permissible and mold equipment may be 
lighter. Light weight of Al, on the other hand, makes it more 
difficult to remove oxide and drive off mold gases. Another 
characteristic of Al alloys is their hot shortness. Any abnormal 
resistance to contraction, while casting is at temp. just below that 
at which metal solidifies, may result in cracks. Considers also 
casting design, and takes up the various molding practices. 

VSP (3a) 
_ Melting Aluminum in the Foundry. H. J. Rowe (Aluminum 
Co. of America) Foundry, Vol. 66, Mar. 1938, pp. 24-27, 72, 
74, 77. Practical discussion of the requirements for melting Al 
for foundry use to insure metal of max. quality at the mold. The 
requirements are: (a) Selection of proper melting and temp. con- 
trol equipment; (b) establishment of handling practice which will 
minimize agitation of metal while molten and permit low temps. 
and short holding periods; (c) careful remelting and casting of 
material that contains oily or oxidized scrap, unless contamination 
is very small and may be removed by preheating before re- 
melting; and (d) fluxing of metal to improve further its quality 
over that possible by melting, and not as a means of correcting 
effects of poor melting practice. VSP (3a) 


Sealing Porous Castings. Light Metals, Vol. 1, June 1938, 
pp. 185, 186. Practical. For sealing porous castings, immersion 
in hot linseed oil is recommended. The cleaned castings are baked 
at 100° C., dipped in linseed oil at the same temp., and allowed 
to cool in the oil. After wiping off excess oil, the castings are 
baked at the same temp. for 48 hrs., allowing 1-2 hrs. to reach this 
temp. If necessary, the castings may be cleaned again by light 
rubbing with pumice and water, or with abrasive paper, to clean 
off oil spots. AUS (3a) 
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Refining of Copper—Production of Electrolytic Copper—Re- 
covery of By-products. C. W. CLarK. Can. Metals Met. Inds., 
Vol. 1, Apr. 1938, pp. 113-116. Historical sketch. Modern re- 
fining methods and the history of electrolytic refining are briefly 
discussed. The dried anode slime from the electrolytic process 
employed at the Hudson Bay Mining & Smelting Co. contains: 
3,000 oz./ton Ag, 800 oz./ton Au, 40% Cu, 22% Se, and 5% Te. 
The means of recovery of each of these elements are outlined. Se 
is removed by volatilization during the acid roast and Te is leached 
from the roasted slime by caustic soda solution. The filtered solu- 
tion is neutralized with H.SO, and, at the proper pH, is pre- 
cipitated as TeO.. Industrial uses of Se and Te are indicated. 

WHB (3a) 

Working of Aluminum Scrap in Foundries (Zur Verarbeitung 
von Aluminiumschrott- und Abfallen in Giessereien) G/esserei- 
praxis, Vol. 58, Nov. 7, 1937, pp. 456-458; Vol. 59, Feb. 13, 
1938, pp. 70-72. Practical. Correct melting and casting, pre- 
treatment and grading of scrap and suitable choice of fluxes and 
slag mixtures are stressed. In regard to founding difficulties, 
filings, borings and turning chips are particularly disagreeable. 
Also, coarse scrap must be carefully cleaned before melting. Par- 
ticular attention is paid to strongly corroded light metal scrap, 
which is cleaned by various methods of sand blasting. Suitable 
melting procedures are discussed at length, referring especially to 
those applied in melting fine scrap. GN (3a) 

Melting Non-ferrous Metals. N. K. B. Patcu. Foundry, 
Vol. 66, May 1938, pp. 71, 138. Practical discussion of the 
proper selection of furnace for oil or gas fuel. Perfect combustion 
is the first requisite. Metal brought to pouring temp. should be 
poured at once. Melting cycle should be as short as possible. 
Where oil is used, color of flame is indicative of completeness of 
combustion; in general, the flame should be tipped with a greenish 
color. If gas is used, a proper mixture with air is the only 
requisite. Considers also avoidance of air pockets in sudden 
bends in pipe and also proper selection of refractories. VSP (3a) 

Magnesium Alloys and their Casting Technique. H. G. WAr- 
RINGTON. Light Metals, Vol. 1, Mar. 1938, pp. 52-54. Review. 
Mg alloy castings are subject to interdendritic porosity, owing to 
the presence of a low-melting Al-rich eutectic. An adequate num- 
ber of risers properly placed is necessary for correct feeding. In 
heat-treating Mg alloys, suitable support must be had to prevent 
warping. Accurate temp. control is essential to avoid formation 
of the eutectic phase. AUS (3a) 

Immersion Gas Heating for Soft Metal Melting. E. B. DuN- 
BAK. Ind. Heating, Vol. 5, May 1938, pp. 416-420. Advantages 
claimed for heating ferrous and non-ferrous. metals. by. immersed 
gas heaters are: Greater fuel economy, better control of» gas-air 
ratio, more complete combustion with max. COs, reduction in dross 
formation, and longer life of metal containers. Details of in- 
stallations are described. Ha (3a) 

Melting Non-ferrous Alloys. N. K. PAtcH. Foundry, Vol. 
66, Apr. 1938, pp. 33-34, 82. Practical description of pit type 
furnaces, with special reference to one in which coke or coal is 
used for fuel and crucible is set on fuel bed and surrounded with 
burning fuel. Includes table giving standard dimensions of 
crucibles to be used and brief outline of furnace operation. 

VSP (3a) 


3b. Ferrous 


C. H. HERTY, JR., SECTION EDITOR 


Open-hearth Furnaces with Auxiliary Baths. J. WUINTER. 
lron & Coal Trades Rev., Vol. 136, May 6, 1938, pp. 773-774. 
Descriptive. An installation of three 65-ton basic open-hearth 
Talbot furnaces, which are fitted with auxiliary chambers for pre- 
melting the cold pig-Fe while working the ordinary charge, is 
described. These chambers are so arranged that the exhaust gases 
passing to the air generator travel over the auxiliary hearth at 
the outgoing end, and air from the regenerators at the incoming 
end passes through the auxiliary chambers at the same end. Each 
of the chambers hold 25 tons of molten metal. The total output 
of the furnaces was considerably increased by this arrangement; an 
average weekly output, working all cold metal, of 1423 tons per 
65-ton furnace was obtained, with peaks of 1600 tons. Ha (3b) 

Finishing Aluminum Castings. H. J. Rowe (Aluminum Co. 
of America) Foundry, Vol. 66, May 1938, pp. 64-66, 128, 132. 
Practical discussion of finishing Al castings based on general prac- 
tice, but which may require modifications in certain cases to pro- 
vide most efficient system for particular plant conditions and cast- 
ing designs. Core removal is accomplished by light tapping of 
casting. Properly made cores should be free of burned-in sand, 
and hence offer no difficulty in removing sand from surfaces. 
Gates and risers readily accessible are removed by band saw. 
With suitable care, warped castings may be straightened. Con- 
siders also grinding and chemical finishes. Includes table giving 
finishing operations for Al castings. VSP (4b) 
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Symposium on Steelmaking (Acid and Basic Open-hearth 
Practice) J. Iron Steel Inst., Advance Copy, May 1938, 414 pp. 
Descriptive. In this symposium 23 papers were presented. Most 
of the papers describe in some detail open-hearth furnaces, auxiliary 
equipment and practice used in a particular district in England. 
Other papers describe the state of the art of particular phases of 
prt Authors and titles of the individual papers follow. 
Basic Open-hearth Practice in Scotland by J. G. FAIRGRIEVE & 
J. Gipson. The Manufacture of Plain Carbon Acid Steels by 
J. M. Fercuson. Some Aspects of Slag Control in Melting 
Practice by R. Hay, J. M. FERGUSON & J. WHITE. Open-hearth 
Steelmaking as Practised at the Irlam Wo-ks of the Lancashire 
Steel Corporation, Ltd. by J. SINCLAIR KERR, J. V. MARGAN, W. 
GOLDSBROUGH & D. BINNIE. The Barrow Hematite Steel Com- 
pany, Ltd. by J. W. DANKs & V. W. Davison. The Steel Plants 
of the Frodingham District, Scunthorpe, Lincolnshire by J. B. R. 
Brooke, S. R. IsAAc & A. RoBINSON. The Appleby-Frodingham 
Steel Company’s Melting Shops by A. RoBINSON. John Lysaght, 
Ltd., Normanby Park Steelworks, Scunthorpe by J. B. R. BROOKE. 
The Redbourn Works Melting Shop of Messrs. Richard Thomas 
& Co., Ltd. by S. R. Isaac. Acid and Basic Open-hearth Prac- 
tice on the North-East Coast by FRANK BAINBRIDGE, W. GEARY, 
JAMES WINTER & P. W. Woop. Practice at the Works of the 
South Durham Steel & Iron Co., Ltd., and Cargo Fleet Iron Co., 
Ltd. by JAMES WINTER. Open-hearth Acid and Basic Processes 
at Consett by P. W. Woop. Plant and Practice at Works of 
Messrs. Dorman Long & Co., Ltd. by W. Geary, L. E. Crooks 
& E. Daewery. The Melting Shop of the Skinn’ngrove Iron 
Co., Ltd. by FRANK BAINBRIDGE. Acid Siemens Open-hearth 
Process by E. Dawtry, W. H. Hatrietp & C. W. WRIGHT. 
Making Basic Open-hearth Steel for Many Purposes by R. 
PERCIVAL SMITH. Basic Open-hearth Steelmaking Practice of 
the Park Gate Iron and Steel Co., Ltd., Rotherham by R. T. 
LINTERN & R. A. HACKING. Some Experiences in the Design 
and Control of Open-hearth Furnaces by R. J. SARJANT &. E. J. 
BARNES. Steelworks Refractories by T...SWINDEN & J, H. 
CHESTERS. The Mixed-zas Melting Shop of Guest Keen Bald- 
wins, East Moors, Cardiff by James A. Davies. A Tilting Furnace 
Fired with Cold Coke-oven Gas by R. W. Evans. The Ap- 
plication of Physical Chemistry to Stee!making by A. MCCANCE. 
British Open-hearth Data and their Correlation by Open-hearth 
Committee of the Iron and Steel Industrial Research Council. 
A bibliography on the Physical Chemistry of the Open-hearth 
Process (covering the period 1920-1937) has been prepared and 
will be included in the bound volume. JLG (4b) 

Steel Casting Design for the Engineer and Foundryman. C 
W. Briccs, R. A. GEzeLius & A. R. DoNALDSON. J. Am. Soc. 
Naval Engrs., Vol. 50, May 1938, pp. 174-211. Discussion of 
steel casting design for prevention of hot tears and shrinkage 
cavities. Some of the authors’ previously published data on effect 
of mass of casting on physical properties are included. Part II 
of the paper presents some original research on foundry methods 
of decreasing extent of cavities by means of cores, and internal 
and external chills. Demands of the user of steel castings for 
weight reduction necessitates thinner walls of castings than foun- 
dries previously had to supply. Higher pressures and temp. in 
service make essential the production of non-defective units as 
inspected by X-ray and y ray. Weight reduction and homogeneity 
of the casting can be successfully met by proper design. Design 
considerations for eliminating hot tears include elimination of hot 
spots under stress and of the stresses that would act on the hot 
spots or other points of stress concentration. To accomplish this 
aim, an attempt should be made by the designer to have uniform 
wall thickness, to have no abrupt changes in sections and to design 
without sharp corners at adjoining sections. The casting of an 
intricate casting in several sections is recommended to eliminate 
defects. The use of welding to join the separately cast sections 
is considered thoroughy reliable and a considerable aid to foundry- 
men in simplifying design of casting. Design considerations to 
prevent shrinkage cavities are discussed at considerable length with 
the aid of charts for typical sections, which illustrate the effect of 
section, mass, contour, etc., on extent and position of the cavity. 
In the charts are also illustrated the effect of coring, position and 
size of internal and external chills on the cavities produced. The 
charts are drawn to scale of the original cast section with cavities, 
chills, cores, etc., in proportion, thus giving a quantitative aspect 
to the problem of curing defects by the means illustrated. WB (3) 

Basic Open-hearth S:eel Manufacture. R. PERCIVAL SMITH. 
Iron & Coal Trades Rev., Vol. 136, May 6, 1938, pp. 760-762. 
Practical. Practices, experiences and equipment of the Steel, Peech 
& Tozer Co. (England) are described. Thermal control, charging, 
slag forming, casting, and the use of deoxidizers are discussed. 
Free-cutting steels were found to be more likely to give defective 
castings than other charges, non-metallic inclusions (incrustations) 
and hair line markings on the surface being the defects that 
occurred most often. An increase in teeming speed was found to 
suppress formation of seams. The importance of cleanliness in 
the plant and good personnel is emphasized. 
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Moulding Sand, with Special Reference to Blind Scabs, 
S. CARTER & A. W. WALKER. Foundry Trade d. Vol. 58, May 
26, 1938, pp. 423-428. Original research to find a sand that 
would function without radical alteration for all classes of cast- 
ing, i.e. green sand, and dry sand or loam. On the assumption 
that a heavily-bonded highly permeable new sand would be neces- 
sary to provide the desired standard of mixed material, a proprie- 
tary sand, such as is used by many steel-founders, was chosen, 
The figures sought for green sand were permeability 65 and green 
bond strength 6 lbs./in.* at 54% moisture. Trouble was experi- 
enced, due to the tendency of the sand to scab. The bond was so 
unevenly distributed as to result in a considerable amount of clay 
pellets, which even intensive mixing could not blend properly 
with the sand. Recently it has been found more efficacious to add 
the bonding material in the form of colloidal clay. Several ex- 
periments were made in connection with the silt problem, and the 
breakdown and possible accretion of grain size were particularly 
studied. A series of cast-Fe bars was made on 21 consecutive 
days, the sand used being that in general use throughout the 
foundry. The sand grains gradually increased in size as the casts 
progressed, indicating that the fine material allies itself with the 
larger grained particles to form a larger compressive grain. The 
effect of foundry conditions, with the continuous rubbing and 
movement, enables the larger grained material to lick up the 
finer sand and effectively to increase its size much in the way of 
a rolling snowball. These results indicated to the authors that 
when sand is controlled, the “problem” of silt need not arise. 
Experiments were made with addition of bentonite. An objection 
to the use of synthetic sands is their susceptibility to drying off 
quickly. The only remedy is to use a slightly higher proportion 
of moisture in the sand thin is actually required to offset the 
higher rate of loss. One of the most difficult problems is the 
occurrence of blind or dumb scabs. Hudson has stated that saw- 
dust reduced the tendency to blind-scab because of the reduced 
expansion from sand made with sawdust additions. The authors 
are of the opinion that any non-bonding material of the same 
nature, such as coke, dust, or coal ash, would produce the same 
effect for the same reasons. It is considered, however, that far 
too much use is made of coal-dust in the general foundry as a 
palliative for defective practice in other directions. The authors 
admit that they are not yet in a position to prescribe an absolute 
cure for the trouble. AIK (3b) 


Carbon and Alloy Steel Castings. J. E. MERCER & D. K. Bar- 
CLAY. Foundry Trade J]., Vol. 58, May 19, 1938, pp. 405-410. 
Up-to-date review plus original research. Discusses steels made 
by the electric arc process. The most economical method of 
producing steel for castings is to use good scrap with a S and 
P content of 0.07% maximum. The partial oxidation method is 
preferred. A typical dephosphorizing slag from a melt by the 
partial oxidation process is as follows: 16.26 SiOs, 8.21 FeO, 
2.84 AlsOs, 4.37 MnO, 52.23 CaO, 13.78 MgO, and 0.582% POs. 
The final slag for desulphurization, and to some extent deoxidation, 
consists of lime, anthracite and fluorspar, fed occasionally with 
coal and ferro-Si dust. Deoxidation is important. Adding the 
ferro-Mn before the ferro-Si has advantages. Generally speaking, 
steel should be poured at as low a temp. as is consistent with 
fluidity. Atomic H is soluble in steel, diffusible, and able to 
escape. It comes out of solution in a cavity or blowholes, aid 
the atoms combine to form molecular H, which is indiffusible. 
When discussing Ni-Cr steels the authors advise an addition of 
at least 0-3% Mo to counteract temper brittleness. Interesting 
reference is made to the new Cu-Cr stainless steel (Cypritic steel ) 
developed by W. P. Digby and E. Digby. For certain uses, the 
Cr is under 15% and Cu content is 6-10%. Usually, the com- 
position is 18% Cr and 8% Cu; the C is kept as low as possible. 
Si and Mn are about 0.30 and 0.50%, respectively. Compositions 
with Cu as high as 15% have been found homogeneous and forge- 
able. A notable feature of these steels is their high fluidity. 
Paper is illustrated with photographs, macrographs and micro- 
graphs. AIK (3b) 


A Novel Development in Melting Practice. VINCENT C. 
FAULKNER. Foundry Trade J., Vol. 58, Mar. 17, 1938, pp. 235- 
236. Descriptive. The construction of the Walbro cupola at 
Darwen is briefly described. This construction is radically dif- 
ferent from other types, inasmuch as the normal form of tapping 
spout is replaced by a centrally disposed hole, which is never 
closed. The elimination of the well effectually prevents the cupola 
from being a reservoir of liquid metal, and although this may be 
a disadvantage in some cases, it discloses many potentialities of 
real value. By contact with incandescent coke, Fe is believed to 
absorb C and §. In the present case, the metal does not remain 
in contact with the incandescent coke and experience has shown 
that there is virtually no C pick-up. Temp. of the metal being 
tapped is stated to be 1350°-1400° C. The S pick-up is given 
as 0.011%. The cupola at Darwen is of 1 ft., 11 in. inside diam. 
There are four 5 x 34 in. tuyeres, and production is 2 tons/hr. 

AIK (3b) 
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Production and Properties of Steel Castings. F. COUSANS. 
Foundry Trade J., Vol. 58, Feb. 10, 1938, pp. 145-148, 150. 
Up-to-date review. Molding sands, molding, coremaking, drying 
and closing, contraction, liquid steel, stripping, properties of steel 
castings, C-Mn steels, Ni-steels, Ni-Cr-Mo steel castings, C-Mo 
steels, Mn-Mo steels, austenitic Mn steel castings, design and 
machining are discussed. The temp. which the mold facing may 
be called upon to resist may be close to 1650° C. in the case of 
very light-section C-steel castings; for the heavier-sectioned ones, 
it will probably be close to 1540° C. In the “as-cast’’ condition, 
Mn steel castings are extremely brittle, this brittleness being due 
to the presence of free cementite round the grain boundaries. To 
ensure the complete solution of this cementite, and to fix the steel 
in the austenitic condition, the Mn steel castings are heated to a 
temp. of about 1040° C. and then quenched in cold water. Aus- 
tenitic Mn steel castings cannot generally be made over thick- 
nesses of about 4 in.; heavier sections generally crack during 
treatment. AIK (3b) 

Machine-cast Iron. J. C. JoNEs. Foundry Trade J., Vol. 58, 
Feb. 24, 1938, pp. 178-180. Descriptive. Machine-cast Fe is Fe 
that has been cast from the molten state to a suitable solid form 
by means of a casting machine. Casting blast-furnace Fe by this 
method was originally tried in England about 40 yrs. ago. The 
modern casting machine is of an up-to-date design, and overcomes 
the various difficulties associated with the earlier machines. Pig 
casting machine details and advantages of machine-cast Fe are dis- 
cussed. Sand-cast Fe has a skin of ‘“fused-on” sand, whereas 
machine-cast Fe presents 100% clean metal surface to the action 
of the melting influences in the cupola. The absence of the 
refractory skin enables a reduction to be made in the amount of 
limestone used, with a corresponding reduction in the quantity of 
slag produced. There is also a considerable saving in fuel cost. 
[he C im machine-cast Fe is in a more finely diffused form and 
consequently, a closer grained, stronger Fe is obtained. The most 

tant advantage that machine-cast Fe has is the regular and 
form chemical composition. AIK (4b) 

Metal Melting in the Iron Foundry. L. W. BoLTon. Proc. 
Staffordshire Iron Steel Inst., Session 1936-1937, Vol. 52, pp. 
78-81. Practical. The melting losses in a crucible furnace are 

erally dependent on the charge, but the loss may be as high 

5%. The amount of coke required to melt and superheat cast 
Fe to about 1400° C. is approximately 50% of the weight of the 
metal. Melting losses in the arc furnace when melting solid scrap 

pig Fe are low, below 2%, but if 50% of borings, chippings 

{ turnings are used, a Si and Mn loss of about 10% must be 

pected, with a total metal loss of 5%. One of the advantages 

the rotary furnaces (Brackelsberg, Serci and Stein Atkinson) 
chat the metal is melted out of contact with the fuel. In the 
nary furnaces the losses are: 8-10% for C, 15-25% for Si, and 
5.50% for Mn. It is more difficult to make high quality irons 
1 a cupola than in other furnaces. GTM (3b) 


Dolomite and the Part It Plays in a Basic Open-hearth 
Furnace. STEFAN WoRTMAN. Hutnik, Vol. 10, Jan. 1938, pp. 
3-18. In Polish. Practical. The very great importance of the 
lolomitic structure for the steel-making process is discussed. Dolo- 
ite of poor quality is often responsible not only for poor quality 
of steel but also for the life of the basic open-hearth furnace and 
its deterioration. Poor quality dolom'te is used in greater qu°n- 
tity, and thus is ultimately more expensive than one of high 
quality. High quality dolomite often makes up for some of the 
inferior qualities of other components of the furnace charge. 
Dolomite wth highest MgO content and with lowest Fe.O, and 
Al,O; content is better. Crystalline dolomite is preferred to non- 
crystalline. Dolomite must be very thoroughly burned (annealed). 
Very favorable results are obtained when slag is added to the 
dolomite in the ratios 1:4 or 1:3. JMG (3b) 


Runner System to Suit Casting. R. F. Coates. Foundry, 
Vol. 66, Mar. 1938, pp. 36, 83-84. Practical discussion of the 
importance of runner system for gray Fe castings. System is made 
up of runner bush, down sprue and gates to mold cavity. Their 
size must be in proper relation, one to another. Essential duties 
include conveying metal from ladle to mold, preventing entry of 
dross, distributing metal evenly and production of a complete run 
and sound casting. Metal is poured at 3 speeds; slow, standard 
and fast. Each is particularly adapted to a different class of cast- 
ings. On small repetition castings, sprue is usually placed at end 
or side of mold. For thin or intricate castings rapid pouring is 
necessary. Use of risers should be curtailed. VSP (4b) 


New Grain Refiner Produces Clean, Sound, Tough Steel. 
Steel, Vol. 102, Mar. 28, 1938, p. 58. Describes “‘Silvaz,” de- 
veloped by Electro Metallurgical Co. It is a ferro-alloy contain- 
ing about 45% Si, 7% Al, 7% V, and 7% Zr. Produces fine- 
grained structure in steel without formation of segregated inclu- 
sions. Impact strength is much higher in steel treated with this 
alloy than in comparable steel treated with Al. Ductility is also 
improved, but to a smaller extent than impact strength. Photo- 
micrographs are included. MS (3b) 
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Methods of Saving Manganese in the Open-hearth Process 
(Wege zur Manganersparnis beim Siemens-Martin-Verfahren) P. 
BARDENHEUER & G. THANHEISER. Mitt. Kaiser-Wilhelm Inst. 
Eisenforsch., Disseldorf, Vol. 20, Nov. 6, 1938, pp. 67-75. A 
previous investigation (Metals and Alloys, Vol. 6, Nov. 1935, pp. 
133-147) had shown that a high Mn content in the charge is very 
effective in keeping the O content in the melt low from beginning 
to end; about 1.5-2% Mn was charged, in the form of ferro- 
manganese. As, however, in the beginning of the melting process 
the C in the melt reduces the O fairly effectively, the Mn content 
becomes of great importance only at the end of the mielt. The 
authors suggest a more economical process based on adding the 
Mn later and regulating the entire melting process in such manner 
that (1) the original Mn of the charge that has gone into the slag 
is transferred back into the melt, and (2) less slag, and a more 
liquid slag (by adding Al.O;) is produced. Experimental melts 
with both acid and basic open-hearth processes showed the sound- 
ness of the idea, and revealed no deterioration of quality of the 
steel. The procedure of melting is described in detail. 5 refer- 
ences, Ha (3b) 

Temperature Measurements of Pig Iron, Cast-Iron, and Steel 
Melts (Vergleichende Temperaturmessungen an _ Roheisen-, 
Gusseisen- und Stahlschmelzen) K. GUTHMANN. Stahl u. Eisen, 
Vol. 57, Nov. 4, 1937, pp. 1245-1248, 1269-1277. Original 
research. A color pyrometer permits the direct measurement of 
the true temp. of Fe and steel melts, of furnaces and of flames. 
Such measurements show that the emissivity of a melt varies 
locally, with time, and with composition, particularly the Mn and 
Si content. The C has little effect, per se, but elements which are 
easily oxidized raise the emissivity. ‘The sudden changes in the 
emissivity of cast Fe, as reported by Wensel and Roeser, which 
may occur at a critical temperature, are attributed to oxide film 
formation. Above the critical temp. the reducing effect of C 
prevents the formation of an oxide film, but below that temp. 
the film forms and raises the emissivity as much as 0.2. Users 
of heated filament pyrometers should not be satisfied with the 
relative temp. thereby obtainable, but should strive to get true 
temp., as only in this way can temp. data from different plants be 
made intercomparable. SE (3b) 


Some Aspects of Heavy Castings. E. LoNGpEN. Foundry 
Trade ]., Vol. 58, Feb. 24, 1938, pp. 183-186; Mar. 3, 1938, pp. 
199-200. Descriptive. The following subjects are considered: 
(1) Equipment and tackle for heavy casting production; (2) 
molding a 17-ton caustic pot; (3) molding a 20-ton hydraulic 
cylinder; (4) molding a 21-ton 51l-in. gun tube boring machine 
spindle; (5) molding a 32-ton 94-in. lathe headstock; (6) mold- 
ing a 50-ton hammer anvil block; (7) design and its influence 
on contraction and distortion; and (8) suitable metal for large 
castings. Analyses of metal for large castings are given. A 17- 
ton caustic pot contains 3.40% T.C., 1.00% Si, 0.75% Mn, 0.30% 
P, 0.08% S, and 1.0% Ni. A 50-ton hammer anvil block con- 
tains 3.25% T.C., 1.20% Si, 0.65% Mn, 0.55% P, 0.09% S. 
Little trouble from fluid shrinkage in metal of the hematite class, 
or with metal containing over 3.30% C and P below 0.3%, need 
be expected. An interesting illustration (step castings) in con- 
nection with the effect of adding special metals and metalloids on 
the physical properties of various types of cast Fe is presented. 

f AIK (3b) 

Casting Sanitary Ware In Permanent Molds. Iron Age, Vol. 
141, June 2, 1938, p. 48. Describes casting of large sanitary 
ware developed by M. Wagner, Inc. Machine produces 1 casting 
per cycle of 16x20 in. sinks and 20x24x13 in. wash trays. Prior 
to casting, mold sections are heated to about 300° F. and coated 
with refractory material. One of the problems in this method of 
casting is the regulation of setting and cooling cycle to avoid 
contraction over core and shattering. Although casting is free 
from burnt-on sand, it is necessary to sand blast in order to remove 
mold coating and other dirt. VSP (3b) 


Hot Metal Practice in Five Melting Shops on the North-East 
Coast. W. Geary (Dorman, Long & Co.) Iron Steel Inst., Lon- 
don, Sept. 1937, Advance Copy No. 4, 46 pp. Descriptive. 
Mixers, furnaces and layouts of 5 open-hearth shops are described 
in detail. Steel-making practice at each plant is also described, 
and heat sheets are given. The furnaces described vary in size 
from 55 to 250 tons capacity. High-P Fe is used and the high-P 
slags produced are used for fertilizer. At most of the shops some 
scrap is charged in the mixer, and sufficient refining is done in the 
mixer to lower the Si to 0.40%. JLG (4b) 


Contemporary Principles Underlying the Design of Metallic 
Housings for Roof of Open Hearth Furnaces. I. ZAZOEV. 
Teoria i Prac. Met., No. 2, 1938, pp. 12-21. In Russian. Review. 
The design of older furnaces is critically reviewed from the stand- 
point of eliminating excessive weight and improving perform- 
ance of metallic parts of the furnaces. Much stress is placed on 
the advantages connected with subdividing the roof of the fur- 
naces into individual sections, each supported by properly designed 
steel housing. The latter fully supports the weight of the brick 
and in its turn rests directly on buckstays. (3b) 
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Methods for Prevention of De‘ects in Steel Castings. H. 
ZIMNAWODA. Przeglad Techniczny, Vol. 77, Apr. 27, 1938, pp. 
326-330. In Polish. Practical. A mumber of suggestions are 
given to reduce defects in steel castings. Prime attention must 
be paid to the shape of the castings: there should be no abrupt 
passage from large to small cross-sections. Two planes should 
always meet at the largest curvature of the spacial angle. A good 
rule is to see that the ratio of plane surface to the volume under 
it is uniform all over the cast piece. Wood used for patterns 
must be dry, and all planes must have a sufficient angle of incli- 
nation. The lacquers used for pattern painting must bé ‘sufficiently 
basic not to be affected by kerosene or any other compounds used 
on it. All dimensions must be checked by means of calipers be- 
fore casting is begun. Specicl care must be taken to allow the 
air an easy and free escape. When small pieces are cast, the molds 
should be wet. Wherever a fissure or a boil may form, a surplus 
of metal should be poured on. The mold should be filled from 
the bottom up wherever this is possible, with the mold placed 
upside down. Permanent molds often prevent formation of fis- 
sures. Whenever chills are used, care must be taken that these 
are mot covered with rust. After casting, all products must be 
carefully cleaned on all sides and the dimensions checked. Spe- 
cial time-temp. schedules must be applied for cooling the castings. 

JMG (3b) 

Status of our Knowledge of the Melting of Steel and Cast 
Iron (Ueber das Schmelzen von Stahl und Gusseisen nach dem 
heutigen Stand unserer metallurgischen Erkenntnisse) P. BARp- 
ENHEUER. Giesserei, Vol. 25, Mar. 25, 1938, pp. 129-137. An 
up-to-date descriptive review of the reaction of C with O in steel 
production, the roles played by Mn in the basic, and by Mn and Si 
in the acid, process, deoxidation, and desulphurization of steel, 
gases in steel, and the metallurgical conditions in the melting of 
cast Fe. The great danger of separation of dissolved gases in cast 
Fe during solidification is pointed out. The absorption of gas is 
shown in the following table: 


Melting temp. Gas content in cm.*/100 g. metal 


deg. C. Total gas content Ha: content 
St calkeehéisbalbs 66d 0se7ea Peutine ste 10.9 ey | 
TE. dcid 600 cab Ooh o's Jad OSA RR EEE Oe 8 12.1 3.3 
A a a er ere et ee ee ee 15.1 4.4 
SE) «ahhh minh nad wiih bbe 0640 sees 20.7 6.6 


The electric arc furnace facilitates absorption of gas, especially if 
the bath is in contact with air directly under the arc. The gases 
cannot be expelled, as from steel, by boiling the cast Fe, because 
of the high Si content of the latter. The gas can be removed by 
repeated remelting; i.e. a hematite pig Fe had, after the first re- 
melting, 26.5 cm.*/100 g., which after the 4th remelting, was 
reduced to 4.5 cm.’ Ha (3b) 
Copper in Cast Steel. W. B. Satuitr. Foundry Trade J, 
Vol. 58, May 12, 1938, pp. 385-387. Up-to-date review. Cu 
may be present in steel in one of two states: (a) In solid solu- 
tion, or (b) dispersed as free particles of Cu-rich constituent. 
Cu in solid solution increases mechanical strength and reduces 
ductility. Free Cu, if finely dispersed, as in precipitation-hardened 
castings, improves mechanical strength to a very marked extent, 
but it has little or no effect if it is coarse, as in castings which 
have been fully annealed, or tempered for long periods at rela- 
tively high temp., e.g., 650° C. The increase in strength arising 
from the precipitation-hardening of normalized steels reaches a 
maximum at about 1.5% Cu, and thus, steels to be precipitation- 
hardened will usually contain between 1% and 2% Cu. Precipi- 
tation-hardened castings are not subject to mass effect; .e., their 
hardness and properties are uniform in both thin and thick sec- 
tions. Cu is added to a number of complex alloy steels to im- 
prove one or more of the following properties: (a) Mechanical 
strength, (b) corrosion resistance, (c) fluidity, and (d) resistance 
to grain growth at high temp. Paper is illustrated with photo- 
graphs and micrographs. AIK (3b) 
Auxiliary Slag Pocket. Steel, Vol. 102, May 23, 1938, pp. 44, 
65. Describes process, utilizing Crowe auxiliary slag pocket, for 
continuous removal of slag Bee open-hearth furnaces. Slag 
is kept fluid and flows by gravity into an auxiliary pocket which 
is connected with the main slag pocket by an opening in the wall. 
When auxiliary pocket is filled, section of roof adjacent to main 
slag pocket is removed and opening between the pockets is closed. 
Remainder of roof is removed and block of slag is lifted out by a 
crane hooked on to lifting rods, imbedded in spaces prepared for 
them. Main slag pocket is free of slag at all times, resulting in 
lower fuel consumption, greater furnace efficiency, and lack of 
repairs to main slag pocket, checker chamber, etc., after com- 
pletion of a campaign. MS (3b) 
Cupola Fallacies Are Ventilated. Don J. REEseE (Intern. 
Nickel Co.) Foundry, Vol. 66, May 1938, pp. 72-73, 146. All 
operating conditions are not the same due, usually, to the amount 
” i air received by cupola. Calculations for air requirements of 
various size cupolas are given. For proper cupola operation, pres- 
sure gages, proper blower design for the necessary vol. and pres- 
sure, proper coke size and proper amount of fines are suggested. 
VSP (3b) 
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Diamond Dies Are Used to Draw Fine Stainless Steel Wire. 
Steel, Vol. 102, May 23, 1938, p. 51. Descriptive. At American 
Works, American Steel and Wire Co., Cleveland, O., stainless steel 
wire is produced so fine that 3 miles of it weigh 1 lb. Stainless 
steel wire in gages down to 0.034 in. is produced by standard 
methods, using W carbide dies and same type of drawing-machines 
used to draw other types of steel. Gages below 0.034 in. are 
drawn on special machines, fitted with diamond dies, which can 
make as many as 19 drafts in a single operation. Many of the 
dies are completely submerged in a solution of soap or soluble 
oil for lubrication and cooling. A few machines have W carbide 
dies for sizes down to 0.025 in. Reduction between drafts is 
about 10%. When more than 1 machine is required to draw the 
wire, it is drawn as far as possible on a single machine and then 

ight annealed. Tolerance limits at 0.0019 in. diam. are 0.00002 

Drawing speed with diamond dies varies from 650 ft./min. 
é t 0.009 in. diam. to 1800 ft./min. at 0.0019 in. diam. Die life 
so varies with diam.; a 0.020-in. die will draw about 100 Ibs. 
' wire while a 0.0019-in. die will draw about 5 lbs. Use of 
eswax on larger diam. wire increases die life appreciably. Fine 
ire has a tensile strength of 300,000 lbs./in.’ after drawing. To 
icrease ductility for use in manufacture of screen and wire fabric, 
ire is bright annealed in Hz atmosphere. Tensile strength in an- 
ealed state is 100,000 Ib./in.’ MS (4c) 
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4d. Machining 
H. W. GRAHAM, SECTION EDITOR 


Cutting Fluids—Their Use Surveyed. W. D. HUFFMAN 
(Chevrolet Forge) Metal Progress, Vol. 33, June 1938, pp. 584- 
586. Questionnaire survey of the cutting fluids in common use 
for various machining operations on different metals shows con- 
siderable divergences in some cases. An analysis of the returns 
indicates that there is no limitation on the use of emulsions and 
sulphurized oils. Some shops are using oils for a given machining 
operation on a given material, while others report successful use of 
emulsions for the same operation and material. Although detailed 
information on conditions is lacking, it is hard to see the economic 
justification for using oils where emulsions will do. It is likely 
that careful study of conditions in a specific case will permit a 
sharp differentiation of the suitabilities of the various fluids that 
could be used. WLC (4d) 

Drilling Tests of Carbon Steels (Bohrbarkeitsuntersuchungen 
an unlegierten Stahlen) H. Opitz & H. JANSEN. Arch. Eisen- 
hiittenw., Vol. 11, Feb. 1938, pp. 385-391. Original research. A 
series of C steels with 0.26 to 1.25% C were drilled with an 18 
to 19% W, 1.2% V, 0.3-0.5% Mo high speed steel drill. For 
similar structures, the Brinell hardness of the steels gave a good 
indication of the drillability and correlated well with tool life- 
cutting curves. The boring velocity that dulled the tool after 
drilling a hole 2000 mm. deep was taken as a measure of drill- 
ability. A shorter test, in which the depth of drilled hole is only 
25 mm., was found to give fairly good correlation with the longer 
test. SE (4d) 
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2: HEAT TREATMENT 





Induction Heating and Melting. A. D. Meyer (Ajax Elec- 
trothermic Corp.) Can. Metals Met. Inds., Vol. 1, June 1938, pp. 
166-170. The theory of the induction furnace, type of equipment 
and applications of the process are reviewed. Two recent appli- 
cations of induction heating are: (1) Heating of tube ends prior 
to hot forming operations, and (2) heating the end section of 
steel tubes for hot swedging operations. Surface hardening by 
induction has been applied to bearing surfaces or crankshafts, cam 
shafts and other parts. Bearing surfaces of crankshafts hardened 
by the method introduced by the Ohio Crankshaft Co., Cleveland, 
have been operating in engines for 3 yrs. or more, and some have 
been running 150,000 miles or more without perceptible wear 
showing on the bearing surfaces. WHB (5) 


5a. Annealing 


Annealing Fine Wire in Britain. FRANcis A. WESTBROOK 
Iron Age, Vol. 141, May 26, 1938, pp. 50-51. Practical descrip- 
tion of Lavite annealing process. It consists of annealing by im- 
mersing the wire in a bath of molten salts heated by passage of 
electric current through the salts. In this process, the ease of con- 
trolling temp., the facility with which power may be turned on 
and off, and high thermal efficiency ensure low operating costs. 

VSP (5a) 


O. E. HARDER, SECTION EDITOR 


Sb. Hardening, Quenching 
& Drawing 


Precipitation Hardening of Light Metals by Heat Treatment 
in Electric Furnaces (Das Ausharten von Leichtmetall-Legier- 
ungen durch Warmebehand'ung in Elektrodfen) O. GENGEN- 
BACH. Aluminium, Vol. 19, Nov. 1937, pp. 689-695. The 
mechanism and metallurgical principles of precipitation hardening 
of Al alloys are explained, and the methods applied for heating 
and quenching described. The electric furnace is considered as 
especially advantageous because it provides, particularly in fur- 
naces with air circulation, quicker and more uniform results. An 
arrangement for quenching in air is described —R. GrOGer. Ibid., 
Vol. 20, May 1938, pp. 327-328. Attention is called to the fact 
that, lately, salt bath furnaces with internal electric heating (instead 
of external gas or oil heating) have been built, which exclude 
largely the explosion danger, and have the same advantage of 
quick, uniform heating without over-heating, as do the furnaces 
with air circulation. Ha (5b) 
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*U. S. Patent 1,861,929, June 7, 1932. 


Others pending. 


OW you can buy an electronic- 

type pyrometer controller that 
gives hairline control at split-second 
speed, and costs very little more than 
a plain pyrometer. 


The “Alnor” pyrometer controller 
Carries a small vane on the pointer of 
the indicating pyrometer. Two simi- 
lar vanes on the arm of the adjustable 
temperature target form the conden- 
ser of a radio frequency oscillator. 
When the pyrometer pointer reaches 
the target setting, the vane of the 
pointer passes between the two con- 
denser vanes and causes a sharp de- 
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tuning of the oscillating circuit. The 
sudden sharp drop in output actuates 
a power-relay controlling the heating 
current or fuel valve. A red bull’s eye 
tells whether the heat is on or off. 


As there are no motors, no contacts, 
no depressor bars, the “Alnor” has no 
time lag. It is a sensitive, fast-acting 
controller that is positive, rugged and 
reliable—at moderate cost. With it 
you can lower costs, improve your 
finished products, and be sure of safe 
operation at all times. 


Investigate now. Write for detailed 
information and prices. 





Minors esting Laboratories lnc 
et 4 25 NO. LASALLE ST. 


CHICAGO, ILL. 


See this Controller and other “Alnor” Pyrometers and Air Velocity Instru- 
ments at the National Metal Exposition, Detroit, October 17 to 21, 1938. 
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O - FURNACES, REFRACTORIES AND FUELS 





Electric Hearth Furnaces. A. J. SMITH. Electrical Rev., 
Vol. 122, Jan. 7, 1938, p. 8. Tilting electric hearth furnaces are 
coming into increasing use on the Continent for melting Al. 
Charging is arranged at either end; the interior has sloping sides, 
and thus serves as a preheating chamber where fresh charge is 
gradually melted and run down into the central bath. Heating 
elements are arranged along the roof in 3 groups and protected 
against damage from metal. Consumption of electricity is 400- 
500 kw.-hr. per ton Al. Melting loss can be kept below 1%. 
Results obtained in Germany with a furnace having a capacity 
of 10 long cwt. and rated at 65 kw. showed that it produced 
3.2 long tons in 24 hrs., with a melting loss of 0.9% and con- 
sumption of 460 kw.-hr. per long ton MS (6) 

The Ajax-Hultgren Salt Bath Furnace (Der “Ajax-Hultgren” 
Salzbad Ofen) A. v. ZEERLEDER. Elektrowdrme, Vol. 8, Apr. 
1938, pp. 105-106. Descriptive. The furnace is electrically 
heated. Electrodes are placed close to each other in the bath, 
so that the heating current has a path of only a few inches in the bath; 
the voltage, therefore, is as low as 6-30 v. with currents of 1000- 
5000 amp. The electrodes may be of a non-scaling Ni-Cr alloy. 
Although the current does not flow through the whole bath, a 
uniform temp. is obtained by a pinch effect between the elec- 
trodes, which produces an effective stirring motion throughout the 
bath. The distance of the electrodes from the walls should be at 
least twice that between the electrodes, so that practically no cur- 
rent flows to the walls which, therefore, can be of metal without 
any danger. Temp. control with this arrangement is particularly 


effective. Ha (6) 
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M. H. MAWHINNEY, SECTION EDITOR 


Reheating Furnaces. Sfeel, Vol. 102, May 30, 1938, pp. 53- 
54. Descriptive. Rotary Electric Steel Co., Detroit, Mich., has 
installed 3 oil-fired, 4-door batch-type furnaces for heating 1-1) 
ton ingots, 1314-1414 in. sq. and 70 in. long over hot top. Low-C 
to high-C and alloy steels are heated. Each furnace is divided into 
2 separately fired and controlled chambers, 9 ft. deep and 16 ft. 
long with 2 doors, each 514 ft. wide. 5 ingots may be charged 
through each door. Rating is 3 tons/hr, per chamber. About 
75% of steel is charged hot and remainder cold. Each chamber 
is fired at 1 end by 3 burners, which are controlled simultaneously. 
Waste gases are removed from furnace just above hearth level at 
both ends. Furnace is under automatic pressure control, and gases 
are made to cross hearth at low firing rates. Entire furnace is 
insulated. Hearth is dolomite and was burned in before charging 
ingots. Latter are placed on 2 6 x 6-in. steel billets, which are 
renewed about once a month. Ingots are charged and removed 
by means of a forging manipulator. Results obtained show that 
scale loss may be varied between 34 and 114%, chipping costs 
have been reduced, fuel consumption is 14% less than formerly, and 
steel is uniformly heated, well soaked, and not washed. MS (6) 


Solution Heat-treatment Furnaces for Light Alloys. H. 
KNIGHT (Electric Resistance Furnace Co.) Light Metals, Vol. 
Mar. 1938, pp. 48-50. Review. Various types of industr 


equipment suitable for solution treatment of Al alloys are dis- 
cussed. The need for accurate temp. control is stressed, and the 
forced-air or homo-type furnace is particularly recommended for 


AUS (6) 


this work. 
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Furnaces 


Oil « Gas « Electric 


for every industrial heating process 


We build the furnace to fit the job 


end for Bull 


™Flectric Furnace Co. 
Salem, Ohio 
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Centrifugally Cast Rollers 


CALITE 


CHROMIUM -NICKEL MOLY ALLOY. CASTINGS 








Combining 
HIGHEST CREEP STRENGTH 


(LOAD CARRYING UNDER HEAT) 


HIGH RESIDUAL DUCTILITY 


(PREVENTS CRACKING) 








The 


Rotary Hearth 


Choice 
Manufacturers for Alloy Furnace Parts 


of Leading Furnace 











Walking Beam 


lf you still believe all Chrome Nickel alloys of same 
Cr Ni content are about the same—let us give you the 
Facts—backed by tests of CALITE B-28 in TWO lead- 
. ing Neutral Laboratories. 
ability of several well advertised alloys of similar but not identical com- 
position and method of manufacture. 


Superior Foundry Technique 
Widest Selection Hi-Temp Metals 


New Chain Belt— 


Lighter - Stronger 


CALITE B-28 has TWICE the load carrying 


CENTRIFUGAL Casting 
14 Years’ EXPERIENCE 


Send for Bulletin 


THE CALORIZING COMPANY 


415 Hill Ave. 


PITTSBURGH, PA. 





Balanced Blast Cupola. Cupola Efficiency by Changing Stack 
Dimensions and Tuyeres. Can. Metals Met. Ind., Vol. 1, May 
1°38, pp. 143, 146-147, 154. The design of the furmace as a 
hole, together with the proper control and distribution of the 
are the most important factors in securing maximum thermal 
eficiency and uniform metal at the spout. The overall efficiency 
of the cupolas is the ratio between the number of potential heat 

ts put into the furnace and the actual number of heat units 

duced in the form of sensible heat in the molten metal at the 

ut. Properly designed stacks can be operated at 45-60% over- 

| thermal efficiency. Recent developments in cupola design have 
en increased height between tuyeres and charging door sill, 
improved lining design to control the velocity of the ascending 
cases, and modification of the tuyeres to obtain more complete 

mbustion in the melting zone. The operation of the balanced 
blast cupola is smooth and free from variations. The main advan- 
tages Claimed are: More economical melting, improved tapping 
temp., improved quality metal as a result of lower sulphur pick-up, 
and better melting conditions. The amount of O lost in the normal 
cupola is approximately 3 times greater than in the balanced blast 
cupola. Overall efficiencies of 49.2-57% have been obtained in 
the United States. WHB (6) 


Heating Slabs. Steel, Vol. 102, Jan. 31, 1938, pp. 54, 56. 
Descriptive. There are 3 continuous, triple-fired, zone controlled 
turnmaces serving continuous strip mill of Jones & Laughlin Steel 
Corp. Main heating zone is designed for both top and bottom 
fring, while secondary zone is fired only above the steel. Each 
furnace is rated at 50 gross tons of cold slabs heated per hr. 
Fuel consumption, when heating cold steel, is estimated at 1,650,- 
000 B.t.u. per gross ton of steel heated to rolling temperature. 
Coke-oven gas or tar can be used as fuel. Furnaces are equipped 
with refractory tile recuperators. MS (6) 


Briquetting Iron Ores with the Help of Cast Iron Chips. D. 
BRowN. Teoria i Pract. Met., Vol. 10, No. 1, 1938, pp. 21-30. 
In Russian. Extensive investigation. Briquettes were prepared by 
mixing fine ore with 4-5% of cast Fe chips, wetting the mixture 
with water or a 0.6% solution of NaCl and pressing in the usual 
manner. Briquettes harden after some time by oxidation of chips 
into Fe oxides, their strength increasing with fineness of chips 
and pressure. Finished briquettes can stand long storage without 
weathering. Prevention of O2 access reduces the rate of hardening. 
Briquettes can be handled 24 hrs. after hot pressing, but not after 
cold pressing. (6) 
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Refractories in the Stee! Foundry. Edgar Allen News, Vol. 
16, May 1938, pp. 177-179. Review. Three main types of re- 
fractories are distinguished. The widely used firebrick, for temp. 
up to 1000° C., with a typical analysis of 53.8% silica, 39.21% 
alumina, 2.72% Fe, 1.6% TiOs, 0.3% lime, 0.71% magnesia, 
0.75% potash, and 0.6% soda; loss in calcination, 0.21%. In 
especially severe conditions, silica bricks are used; their average 
composition is 99.75% silica, 0.76% alumina, 0.87% iron oxide, 
0.03% TiOs, 1.63% lime, 0.27% magnesia, and 0.49% alkali; 
loss when calcined above 110° C., 0.17%. Magnesite bricks are 
used particularly in electric furnaces, their average composition 
being 2.50% silica, 2.63% alumina, 4.37% iron oxide; a trace of 
TiOz, 0.06% lime, 89.96% magnesia, 0.05% K:O, 0.10% Na:O; 
loss when calcined above 110° C., 0.10%. Properties and fields 
of application are described. Ha (6) 

Automatic Temperature Control of Gas Heated Salt Bath 
Furnaces (Die automatische Regelung der gasbeheizten Dur- 
ferrit-Salzbadéfen) C. ALBRECHT. Daurferrit Mitt., Vol. 6, Oct. 
1937, pp. 173-187. A detailed discussion of the automatic temp. 
control of salt bath heat treating furnaces. From practical experi- 
ence. and theoretical considerations, burners were developed in 
which gas and air are mixed after their exit from the burner in a 
nozzle made of a special ceramic material. Automatic control is 
accomplished by magnetic valves. Construction and operation are 
considered at length. GN (6) 


Hydraulic Refractories and Development. J. G. COUTANT. 
Blast Furnace Steel Plant, Vol. 25, Oct. 1937, pp. 1142, 1144. 
Outlines methods of testing refractory concretes, and results ob- 
tained in 2 European laboratories. Refractory concretes do not 
shrink from the time they are poured until they reach nearly 
maximum temperature, where test-piece starts to shorten. Con- 
crete containing 30.3% SiO. and 56.85% AlsO; had a refractori- 
ness equal to fire-brick, even when it was under a 20% heavier 
load. MS (6) 

Electric Resistance Furnaces (Les Fours électriques a résist- 
ance) A. CLERGEOT. Tech. Moderne, Vol. 30,. Mar. 15, 1938. 
Survey. Metallic tube elements, such as calrod and Fe, Cu, Ni, 
or Cr alloys up to 600° C.; Ni-Cr alloys up to 1,100° C.; C 
from 700°-2500° C.; Kanthal or Megapyr (Fe-Al-Co-Cr alloys) 
from 1,100°-1,350° C.; Globar or silite (carborundum) from 
1,200°-1,400° C. Precious elements, such as Mo and Pt are used 
chiefly in laboratory furnaces where atmosphere can be controlled. 

JZB (6) 
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Two verdicts won 


The validity of Hayes patents covering “Certain Curtain” 
furnaces has been sustained in the United States Courts. 


But what is more important, users of more than 800 
Hayes furnaces have expressed their verdict in terms 
of re-orders so numerous and consistent that today 
“Certain Curtain” leads the world in controlled atmos- 
phere tool treatment. 


And remember—such re-ordering is based not alone 
on the fact that these furnaces assure tools and dies 
with uniform quality and maximum working life, but also 
because in most of these plants “Certain Curtain” fur- 
naces have saved their purchase price in from 6 to 18 
months! 


C. lI. HAYES, INC. 


Est. 1905 Providence, R. I. 
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The Development of a Slagging Test for Refractories. HoBarr 
M. KRANER (Bethlehem Steel Corp.) Metals and Alloys, Vol. 9, 
Apr. 1938, pp. 79-83. An objective discussion of a chemical test 
for refractories. The consumer needs to know the resistance to 
heat shock, load carrying capacity at operating temp. and chemical] 
resistance of his refractories. Standardized tests are available for 
determining resistance to spalling and deformation under high 
temp. There is, however, no test for chemical resistance, and the 
variety of conditions and wide variations .during. service make 
standardization difficult. The author suggests the possibility of a 
mechanical procedure with appropriate variations in slag composi- 
tion, viscosity of slag during the test, rate of application and 
removal of slag from the specimen, temp. cycle, atmospheric con- 
ditions and rate of flow of combustion gases past the specimen to 
suit individual service requirements, and made to simulate actual 
service conditions as closely as possible. Open hearth refractories 
are considered in detail because of the large consumption. In this 
service, the refractories are subject to a series of chemical actions 
of slags of considerable composition differences. Reducing con- 
ditions in gas checkers present a severe service for clay and silica 
refractories which flux more readily under reducing conditions, 
The article is well illustrated with photographs, graphs and tables 
showing changes in slags and refractories in service. WLC (6) 


Forge Furnace Experiments. M. W. MARTIN & N. B. LANTz 
(Public Service Co. of Ind.) Heat Treating Forging, Vol. 24, Apr. 
1938, pp. 197-200. Results are given of a series of tests on the 
conversion of oil-fired slot-type forging furnaces to gas firing, 
Neither the straight inspirator non-luminous flame nor the highly 
Juminous diffusion flame proved to be satisfactory. The former 
produced a hard, adherent scale; the latter led to decreased pro- 
duction rates, accompanied by increased fuel consumption. Finally, 
a combination gas and fuel-oil burner was developed, which gave 
the desired results. About 80% of heat input to furnace is sup- 
plied as gas. Fuel-oil, which supplies illuminating hydrocarbons, 
is introduced through a single fixed orifice of sufficient size to 
reduce oil fluctuations to a minimum. High-pressure gas is intro- 
duced through an annular opening entirely surrounding oil spray, 
Burner blocks provide high efficiency of secondary air entrainment. 


Primary air supply is controlled with a slide gate-valve. Pro- 
duction has been materially increased since using this burner. 
MS (6) 


A New Electrode Salt Bath Furnace, Siemens-Durferrit Design 
(Der neue Elektrodensalzbad-Wannenofen, Bauart Siemens-Dur- 
ferrit DRP und DRPa) C. ALBRECHT. Dzurferrit Miti., Vol. 7, 
Feb. 1938, pp. 34-37. A new electrode salt bath furnace is 
described, suitable for case hardening with temp. of 850-930° C. 
The furnace is distinguished from other types of electrode salt 
bath furnaces in that it is equipped with a metal hearth, and the 
current passes from one electrode to the hearth and from there 
to the counter electrode. By this arrangement, in spite of he 
use of direct current, the salt bath is in good circulation aid, 
therefore, the temp. distribution is uniform. The working capacity 
is considerably increased. GN (6) 


Long and Short Flames in Industrial Heating. A. M. CApr ir 
(Continental Roll & Steel Fdry. Co.) Heat Treating Forging, Vol. 
24, Apr. 1938, pp. 201-205. Comparison and analysis of relative 
merits of luminous and clear flames. Advantages claimed for long 
or luminous flames are: Increased rate of heat transfer; more uuni- 
form temp.; less maintenance of refractories; and reduction of 
scaling. Advantages claimed for short or clear flames are: Better 
control of furnace atmospheres; less combustion volume required; 
lower initial coSt; and elimination of smoke. Favors use of long- 
est flame conditions permit. Presents also simple outline drawings 
illustrating differences in application of the 2 types of ow 

MS (6 


Steelwork Refractories. T. SWINDEN & J. H. CHESTERS. 
Iron & Coal Trades Rev., Vol. 136, May 6, 1938, pp. 764-767; 
May 13, 1938, pp. 824-826. An unusually comprehensive review 
of types used, their compositions and in what places they should 
be employed. Tables of physical properties are given, and details 
of construction illustrated. A discussion brought out many spe- 
cial practical points, particularly the question of refractoriness 
under load; this was declared, in some cases to be quite different 
from the refractoriness determined in the usual test. Ha (6) 


Modern Heat Treating of Boiler Tubes. J. M. BRowN (Sur- 
face Combustion Corp.) Iron Age, Vol. 141, Mar. 3, 1938, PpP- 
50-51. Describes recent installation of a Surface Combustion con- 
tinuously controlled furnace at the Cleveland plant of Steel & 
Tubes, Inc., for annealing, normalizing and bluing boiler tubes. 
Temp. range of furnace is 1200-1700° F. Heating is done by 
gas. Tubes are kept in prepared atmosphere gas. In _bluing 
tubes, furnace heating is by convection. VSP (6) 
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JUTHE 


Rectangular Gas 
Fired Pot Furnaces 





Model GR-2 


Pot. 24” long, 12” wide, 17” deep. 
Four burners with down draft firing. 


JUTHE Pot Furnaces are de- 
signed for lead hardening, cyanid- 
ing, liquid nitriding, drawing, and 
reheating operations. 


Removable tunnel burners firing 
parallel to pot, adequate insulation, 
and patented pot seal provide uni- 
form results and long life. 


Single valve control 
assures economical operation. 


Write for detailed information 


Gas Division 


American Electric Furnace 
Company 


29 Von Hillern St..—Boston, Mass. 
All Types Industrial Furnaces. 
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STILL TOPPING ALL 
LIQUID CARBURIZERS . . . . 


PERLITON 


Tests at all heats 
and periods show 
greater depth of 
penetration. 


The Houghton Research Laboratories 
have just completed an exhaustive 
series of penetration tests comparing 
Perliton with other nationally-known 
liquid carburizers. 


The result: a decided victory for 
Perliton . . . which proves what many 
users throughout industry have known 
for years. 


Penetrations averaged 21.3% greater 
with Perliton in these comparison tests. 
The range of superiority was from 2 to 
50% greater carbon penetration in the 
same time. This means a shorter soak, 
economy . . . and faster production. 


Both the Ajax and a gas-fired furnace 
were used in these extensive tests, 
which included also a careful check on 
maintenance of carburizing strength 
day after day. Here again Perliton won 
by a decided margin. This means less 
replenishment . . . again an economy. 


If you have not tested Perliton—you 
really can’t afford not to give it a trial. 
We're ready with heat-treating mate- 
rials and service whenever you say the 














word. 
* 
E. F. HOUGHTON & CO. 
Vought ret PHILADELPHIA 
Chicago Detroit 
PERLITON 
Li yf fide { 
Carburisers “— . Heat-treating Salts — 
CARBURIZER Quenching Oils — Metal Cleaners — 
Cutting Oils — Inhibitors — Drawing 
Compounds — Rust Preventives. 
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7a. Soldering & Brazing 2 Properties of the Weld Metal of U Welds in Two Plates 0 
(Eigenschappen van het Laschmateriaal van U-Lasschen in duct 
C. H. CHATFIELD, SECTION EDITOR Zware Platen) W. VAN DER VALK. Smit Laschtijdschrift, Vol. solv 
Soldering Traction Motor Armatures—Cleaning the Armature 1, Nov.-Dec. 1937, pp. 234-245. Original research on two 40 mm. fact 
Is One of the First and Most Important Things to Do. JOHN ___ thick steel plates with 2 different type U welds: (1) Fairly nar- and 
S. DEAN. Transit J., Vol. 81, Dec. 1937, p. 502. Coil leads row bottom with 20 degree slope of sides opening to 34 mm. at stee. 
in the commutator neck slots should be freed from dirt, oil in- top; and (2) wide bottom with 8 degree slope of sides opening met 
sulating materials or paint, and then tinned. Tinning may be to 23 mm. at top. The research plan was as follows: 20° and have 
substituted by brushing the metal parts with a solution of alcohol 8° U welds were made without preheat and with 200° C. preheat; sear 
and rosin. When motors are worked at high temperatures and . distortion was measured as a function of degree of completion of con’ 
speeds, a high melting point solder should be used. Pure Sn is welds and also for various electrodes; tensile, notch bend and too 
best. 50:50 solder is satisfactory for motors not subject to high notch impact tests were made on the welds for the U, 4, %4, resé 
temperatures and unusual strains. Methods of soldering and hints and fully completed; the notch tests were made transverse and enit 
on the operation are given. WHB (7a) ___ parallel to weld direction. The tensile test specimen was Houns- Si, 
field No. 4 type with gage length of 20.3 mm. and reduced section in 
of 5.73 mm.; the Hounsfield notch bend specimen was 44.4 130 
: . mm. long, 7.95 mm. square with a 45° Vee and root of 0.25 mm. hig 
7h. Welding & Cutting radius; the notch impact sample was the D. V. M. type 10 mm. the 
4 square with a 2 mm. wide notch 3 mm. deep. The data on dis- of 
E. V. DAVID, SECTION EDITOR tortion of the plates as measured by the angle made with hori- te 
zontal position, and the transverse shrinkage at the top of the scarf of 
Welding Stainless Steel. T. R. LicHTENWALTER (Republic and bottom of welded plate are discussed from humerous curves of 
Steel Corp.) Steel, Vol. 102, May 16, 1938, pp. 64-65. Progress — which give these values as ordinates versus the height of the weld qu 
in welding of light sheet gages of stainless steels has been made deposit in the U as the weld progressively fills the U to com- wi 
by better understanding of factors involved and by development of pletion of the weld. The data include curves for thin electrodes u 
new equipment. Latter includes new fixtures to hold work in (4 mm.) and thick electrodes (7-8 mm.) and for preheated — I 
place and take heat away from welds; welding-machines fitted 5 The distortion increases a faster rate, in general from 13-2 L. 
especially for such work; electronic tube regulators which assure completion of weld and usually trends to a maximum value slightly li 
elimination of intergranular corrosion of resistance welds when before completion of the weld. The curves for shrinkage at top st 
proper welding cycles are worked out; and better pressure oa of plate follow practically the same curve as distortion, but the re 
lators for oxyacetylene welding. Peening while hot appreciably shrinkage at bottom of plate reaches a maximum value at about c 
raises ductility of straight Cr type welds, except in air-hardening — Y; completion of the weld, this maximum being considerably less v 
types. Peening followed by annealing will produce fair ductility than the maximum at the top, and shows a tendency to decrease te 
in all straight Cr welds. Fabricated straight Cr vessels to be from % to full completion of the weld. Thin electrodes give t 
used at elevated temp. do not generally require annealing. How- more shrinkage than thick electrodes, a wide U gives more shrink- n 
ever, corrosive liquid containers and pressure vessels should usually 6 age than a steep scarf having less width, and preheat reduces : 
be annealed and scale removed. Welds should be placed where shrinkage. The author arrived at his preheating temp. of 230° C. € 
they will not be stressed. Best procedure is to use strong tack by welding 40 mm. plate with 4 mm. electrodes, and another plate : 
welds of 18-8 type metal and complete weld with same type of with 2 electrodes of 7 and 8 mm. diam. While the plates were di 
filler metal as used for plates. Using 18-8 for entire weld is not being welded, the temp. of the plate at a distance of 50 mm. - 
recommended, as article may have to operate within “precipitation” —— from the weld was continuously measured. Temp. vs. degree of : 
range of the 18-8 metal. In welding Cr-Ni grades, metal of same weld completion curves are given for both plates, showing prac- ce 
composition as plates is always used for tacking and welding. tically same shape of curve with a maximum final temp. of 210 o 
If other elements, such as Mo, Cb, Ti, etc., are present, filler metal and 230° C., respectively, for thin and thick electrodes. For 
should be of same composition. C content of all stainless steel ; the examination of mechanical properties of the 2 types of U ¢. 
should be held down and C pick-up in weld-metal should be pre- welds in 40 mm. thick plates a starting length of 2000 mm. of - 
vented. Loss of Cr and other volatile elements should be con- plates 500 mm. wide were butted together on the long side and - 
trolled. In arc welding, this is done by using coated electrodes. welded to 4 completion of weld; a section 650 mm. was then cut . 
In oxyacetylene welding, it can be done by proper adjustment of from the 2000 mm. length and the remainder welded to 3% com- F 
flame and use of a good flux especially prepared for stainless work. —— pletion. A 650 mm. length was again reserved for tests, and the N 
MS (7b) ae beg asp Ppa 2g arg a — of : 
. . . tensile tests, notch bend and notch impact tests, parallel and trans- 
dn hans dh des Cootions dada tee eats Coactann verse to the weld, are given in charts and tables. A survey of the ° 
& G. DE VERDIERE. Génie Civil, Vol. 112, Apr. 9, 1938, pp. 313- 8 ——— 2a age Be weld eee wd a o _U we a 
316. Welding of joints adds additional stresses to the structure, a acre ways ot -— ae of the a va seed fe he 
not only because of the presence of the joint itself, but also be- jee veld he ~~ pose el eng ary a ae eal O°. ’ 
cause of its contraction. Stresses take place in 2 planes perpen- The vield eposit 3 he eS ALANS hd ettoegs* h a ? Res 5 
dicular to each other. They are due to the unequal shrinkage along The a Poem an gra ede yr" in the aaa ae ~ f 
the joint, and in a direction perpendicular to it. In this respect  __ poser oy ot oe ee rests gen rid og 4 ™ ch ¢ 
the lap joint is superior to other types. The direction of the joint A ° Poo ag co Ped re aie rite y =A ' = er / 
should fit the design, or vice versa, so that free shrinkage will not Tey K — r n ¥ e ‘ r 4 or 20 to a r t 
be impeded in the direction perpendicular to the welded joint. A Hog" ag cm. ests made On preneated pletes “VB (7) i 
long joint must never be made all at once, but in short portions, 5 Bo oe. ; 
20 to 25 cm. im length. Stresses have the highest magnitude in Corrosion Experiments on Welded Joints (Korrosionsversuche 
the immediate vicinity of the joint. The shrinkage in the per- an Schweissverbindungen) HUNSICKER. Auxtogene Metallbear- 
pendicular direction is often as great as 3.5 mm. Best results, so beit., Vol. 31, Apr. 15, 1938, pp. 125-130. Original research. 
far as stresses are concerned, are obtained when 2 pieces are welded . Shop welds of different metals were examined. The defects : 
together with their planes placed perpendicularly to each other. usually encountered are due mostly to incorrect treatment before | 
Stresses thus obtained are half as great as those in lap joints, (cold-deformation), hammering after welding, corrosive action by 
When 4 planes are welded by being placed at 90° angle each residues of welding pastes and fluxes, and changes in structure | 
in the shape of a cross, the deformation, shrinkage and stresses due to the welding process. Means for avoiding such defects are 
are at a mifimum in the transverse direction. JMG (7b) 10 discussed. Ha (7b) 
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Metallurgical Aspects of the Welding of Low Alloy Structural 
Steels. T. SwmNDEN & L. REEVE. Trans. Inst. Welding, London, 


Vol. 1, Jan. 1938, pp. 7-24. A review, along with new data, of 
the weldability of various structural steels. The necessary char- 
acteristics of the steels must be available in the as-rolled or 


normalized condition, due to the cost of other means of increasing 
the mechanical properties. Plain C steels with more than 0.30% 
C are considered unsuitable for welding because of intensified 
hardenability. The use of alloys and reduction of C content is 
advocated for increased weldability. The effect of alloys in in- 
creasing hardness of mild steel decreases in the order Cr, Mn, Cu, 
Ni, and Si, based on equal additions. In certain cases, Mo would 
head the list. Because of lower cost, the English trend is toward 
Mn, Mn-Cu, and Cr-Cu alloyed steels for welding. Weldability 
is defined in relation to facility of making the joint, soundness, 
possession of necessary strength without inherent service hazard 
due to local hardening or cracking. The problem of the lowered 
ductility adjacent to the weld in higher strength steels can be 
solved by (1) selecting alloy combination with least hardenability 
factor, (2) holding C around .12% and using alloys for strength, 
and (3) addition of inhibitor alloy to higher C, higher strength 
steel to control hardenability. (1) and (2) are considered as 
metallurgically sound, but expensive, except for Si and P, which 
have disadvantages. The use of Cu appears promising, with re- 
search in progress to improve hot working properties of higher Cu 
contents; use of Mn-Cu is favored, but the combination is still 
too sensitive to C content for welding. The authors cite their 
research on (3), using increasing Ti contents for inhibiting hard- 
ening during welding on a .25% C steel with .40-.60 Mn, .14-.44 
Si, with a range of 0-1.60 Ti. Effect on hardenability is shown 
in curves and tables for samples water-quenched from 850° C.- 
1300° C. At the lower temp. the increased inhibitor action of 
higher Ti contents is very evident, but at higher quenching temp. 
the trend is toward same hardenability irrespective of Ti. A table 
of mechanical properties of normalized bars of increasing Ti con- 
tent shows somewhat improved yield point up to a Ti/C ratio 
of about 3, with Izod increasing up to 104 ft.-lbs. for Ti-C ratio 
of 4.1, as compared with 82 ft.-lbs. for plain C steel. A water 
quench from 1000° C. approximated the hardenability obtained in 
welding 14 in. thick plate under drastic conditions; toughness 
uncer these conditions was not determined. Tensile, bend, and 
Izod tests were made on butt welded 4 in. thick plate with .15 C, 
1.44 Mn, .16 Si, .20 Cu, and .37 Ti and compared with similar 
lists on Cu-Mn plate. Similar results were obtained for both 
teels, except for increased ductility of Ti steel in bend tests and 
eversed bend tests. The rdle of shrinkage and restraint is dis- 


~ 


r 
cussed as related to cracking tendency of welded joint adjacent to 
Vv 


cid. A mew test is described which explores the cracking 


ter.dency of steels during welding under fully restrained condi- 
tions for fillet and butt welds. The test is simple and easily 
made; diagrams end photos illustrate procedure. A semi-quanti- 
ta‘ive evaluation of cracking tendency has been established by dif- 
ferentiating between 6 degrees of visibility of cracks. Two types 
of weld cracking are defined with a suggestion that fundamental 
difference in causative mechanism of both types should be recog- 
nized in investigating cracking tendency of steels. The effect of 
the electrode on weld cracking was shown to be considerable for 
certain electrodes using the above weld cracking tests; for the Ti 
steels, no cracks developed with any electrode. Some research on 
the effect of welding technique, multilayer welding, electrode size, 
and preheat is described using the weld cracking test. It was 
foun ssible to prevent cracking by depositing a subsequent 
layer of weld metal over the first run not more than 30 sec. after 
the previous run. The conclusion, therefore, is that cracking takes 
place only after 30 sec. or more have elapsed on welding the steel. 
(Cracking is also prevented by suitably chosen size of electrode, 
by preheat, and by selection of suitable welding speed.) The 
article is well illustrated, and references are made to the literature 
of the U. S. A. on welding. An extensive discussion is appended. 
WB (7b) 

Carbonates in Coating Material for Mild Steel Electrode. 
YUKIO YUKIMURA. Yosetsu-Kyokwai-Shi, Vol. 8, Jan. 1938, pp. 
5-23. In Japanese. Original research. Carbonates such as those 
of alkali, alkaline earth metals, and Fe, were used as weldin 
electrode coatings, and the properties of deposited metals Bowes 
As coating materials, chemically prepared carbonates are preferable 
to the natural minerals. The carbonates of the 1st and 2nd series 
in the periodic system gave particularily good deposits, but those 
of Mn and Mg produced many blow holes. When 4-10% car- 
bonate is added to other coating materials, good mechanical prop- 
erties of deposit can be obtained. HN (7b) 


Flame Hardening. JoHN T. Howat (Am. Spiral Spring & 
Mfg. Co.) Intern. Acetylene Assoc., Preprint Nov. 1937 meeting, 
6 pp. Ind. & Welding, Vol. 11, Jan. 1938, pp. 55-56, 57. Re- 
view of practical details, uses and chemistry he flame hardening. 
Considers the process to have advantages over case hardening, due 
to gradual transition from hard to tough metal in core. WB (7b) 


SEPTEMBER, 1938 


16 


Shrinkage Effects in Fusion Welding, and Means for Mitiga- 
tion (Erkenntnisse iiber Schrumpfwirkangen beim Schmelz- 
schweissen und Massnahmen zu ihrer Beherrschung) J. CoLBus. 
Autogene Metallbearbeit., Vol. 31, Mar. 1, 1938, pp. 81-84; Mar. 
15, 1938, pp. 97-103. Review plus original research. Shrink- 
ing of welds causes deformations, strains and cracks; experiments 
were made with welds, produced under different conditions and 
subsequent treatments, to determine the causes of shrinking, and 
the results are shown in curves giving the magnitude of longi- 
tudinal and transverse stresses. The stresses decrease, in general, 
in this order: arc welding with bare electrodes, arc welding with 
coated electrodes, progressive gas-fusion welding, and retrogressive 
gas-fusion welding. Means for reducing shrinkage effects are: 
Moderate heating with good heat distribution. short lengths of 
welds, smallest possible weld sections, discontinuous seams instead 
of continuous, and uniform preheating of both parts, and uni- 
form cooling. Proper constructive design can do much to prevent 
shrinking stresses. Numerous examples of correct and incorrect 
holding of parts to be joined are illustrated. 16 references. 

Ha (7b) 


Recent Experiences in Welding of Structural Steel ST52 
(Neuere Erkenntnisse iiber das Schweissen von Baustahl ST52) 
K. L. ZeYEN. Tech. Mitt. Krupp, Vol. 6, Apr. 1938, pp. 25-46. 
Review. The endeavor to develop a simple C steel with high 
tensile strength and low C content, necessary for good weldability, 
led to the production of ST52, which has 0.12-0.2% C, 0.3-0.5% 
Si, 1.2-1.6% Mn, 0.3-0.6 Cu with an elastic limit of 50,000 
lbs./in.*? and an ultimate strength of 75,000-90,000 Ibs./in.’; the 
elongation at fracture is about 20%. The welding sensitivity 
(development of cracks) is very low; coated electrodes gave bet- 
ter results than alloy core electrodes with regard to bending angle 
and notch-impact toughness of the weld seam. Tables show the 
analyses and mechanical properties of different German structural 
steels as compared with American steels. A great number of ex- 
amples illustrate welded structures and give the test results on the 
strength of the welds. 24 references. Ha (7b) 


Rules for the Welding of Gravity Tanks, Tank Risers and 
Towers. JOINT COMMITTEE INTL. ACETYLENE ASSN. & AM. 
WELDING Soc. Welding J]., N. Y., Vol. 17, May 1938, pp. 11-16. 
Rules are given as applying to fusion welding of steel of 55,000 
lbs. in? minimum tensile strength, with a maximum of 0.35% C. 
Forgings, steel castings and filler metal are specified. Other sub- 
jects covered are qualification of welding process and operators, 
and design of structures, including various types of preferred welds. 
Fabrication, erecting, inspection, testing and repairing rules are 
cited. Repairs are permissible only after removal of defective por- 
tion by various specified means, and repair is preferably made with 
pre-heat and post-heat of rewelded area. WB (7b) 


Progress on Resistance Fusion Welding of Alloyed Boiler 
Materials (Fortschritte der Widerstands-Abschmelzschweissung 
von legierten Kesselbaustoffen) G. CZERNASTY. Wdrme, Vol. 
61, Mar. 5, 1938, pp. 205-211. Tubes of mild steel (.19% C, 
62% Mn, .21% Si, .025% P, .02% S), Mo-Cu steel (.17% C, 
8% Mn, .19% Si, .3% Mo, .25% Cu, .024% P and .034% S) 
and Cr-Mo steel (.11% C, 43% Mn, .22% Si, .93% Cr, 47% 
Mo, P and S .03% each) were joined by resistance welding and 
submitted to tensile, bending (creep), and microscopic tests. 
The experimental results, presented in 9 tables and 14 photomicro- 
graphs, show that the initial difficulties in welding alloy steels of 
higher hot strength can be overcome by adequate modifications 
of the welding technique resulting in a marked improvement of 
the properties of the weld. By using a protective gas, oxide in- 
clusions in Cr-bearing steels can be avoided. EF (7b) 


New System Eliminates Stresses in Welding High-pressure 
Piping. C. J. HotstaG (Electric Arc Cutting & Welding Co.) 
Iron Age, Vol. 141, Feb. 24, 1938, p. 53. Practical description 
of a method of preheating alloy steel piping prior to electric 
welding. Coils of wire are placed on both sides of the weld 
through which coils 60-cycle current is fed at predetermined am- 
perages according to the size of pipe. Pipe is heated by hysteresis 
and eddy current losses, first to preheating temp., and after weld 
is made, to a higher desired temp. by the same coil. The set-up 
is maintained as long as required for best grain structure. 

VSP (7b) 


“Flame Cutting—II. Paut Ross. Welding Engr., Vol. 22, 
Aug. 1937, pp. 31-33. Use of templates to guide torch in machine 
cutting is discussed. Various types of templates are used depend- 
ing upon number of shapes to be cut. If repetition is large a 
more permanent template is required and can be built up with 
wooden base together with Al strips for the guides. Piercing of 
late for holes can be done with torch up to 3 in. thick steel plate; 
faced 3 in. an O, lance is required. The technique of flame 
cutting sprocket gears is discussed. Steels with C up to 1.0% 
can be flame cut. For Part I see also Metals and Alloys, Vol. 9, 
Feb. 1938, p. MA 98L/1. WB (7b) 
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Sa. Pickling 


Bright-pickling of Steel (Blankbeizen von Stahl) W. HEIM- 
BERGER. Oberflachentech., Vol. 15, Mar. 1, 1938, pp. 43-44. 
Practical. Bright surfaces on steel are produced, according to a 
new pickling process, by the action of colloidal ferri-compounds 
in the pickling solution; these colloids form spontaneously if the 
solution, e.g. HsSO,., is kept at a pH value of 1.8-2.8, i.e. about 
0.1-0.001% acid, and at 70° C. Materials pickled in this manner 
keep longer in storage and can be galvanized more satisfactorily. 

Ha (8a) 


Sb. Cleaning including Sand Blasting 


Experiences in Evaluating Plated Coatings. W. L. PINNER 
& L. B. Sperry. Monthly Rev. Am. Electroplaters Soc., Vol. 25, 
May 1938, pp. 340-352. Practical. The ferroxyl test for the 
porosity of Ni coatings on steel indicated a greater porosity when 
performed with commercial ‘‘Ferraco” paper than when performed 
with the solution recommended by the National Bur. of Standards 
(60 g./l. sodium chloride and 0.5 g./l. of potassium ferricyanide). 
The “Ferraco” papers may attack the Ni and increase the porosity 
of the coatings. Results of the ferroxyl test did not always 
parallel the salt spray tests. Some specimens, which were rated as 
inferior by the ferroxyl test, did not rust in 150 hrs. in the salt 
spray. Temp. has a marked influence on the rate of rusting of 
specimens in the salt spray. The drop method for determining 
the thickness of Cr plating consists in placing a drop of hydro- 
chloric acid (35%) on the surface and noting the interval from 
the time gas bubbles first appear to the time when the underlying 
metal is seen. The test is accurate to 10%, for Cr coatings 
0.00001-0.00003 in. thick. The rate of solution of Cr increases 
considerably with the increase of temp. At 75° F. Cr dissolves 
at the rate of 0.024 g./dm.* (0.000013 in.) per sec. The pre- 
cautions to be observed in the microscopic measurement of the 
thickness of plated coatings are discussed. Large errors may result 
if one metal is dragged over the other during polishing. The 
determination of the thickness of coatings by peeling the plate and 
measuring with a micrometer is imaccurate because the plate may 
have nodules as thick as the coating. AB (8b) 

What Metal Cleaner Should I Use? D. J. BENOLIEL. Prod- 
ucts Finishing, Vol. 2, Feb. 1938, pp. 23-28. Practical. For 
heavy duty cleaning of ferrous metals, a highly alkaline or a high 
alkaline silicate with a wetting agent cleaner is recommended. 
Soap should be avoided in electro-cleaning. Oxidizable metals re- 
quire a lower caustic content, and when rinsing is a problem, 
trisodium phosphate cleansers should be employed. Water-soluble 
solvents are recommended for material to be japanned or painted. 
Cleaning methods prior to Cu,- Ni- and Cr plating, lacquering, 
japanning, painting and vitreous enamel are considered. 


PCR (8b) 


8c. Polishing & Grinding 


Barrel Finishing. WATERBURY BRANCH OF A. E. S. Monthly 
Rev. Am. Electroplaters Soc., Vol. 25, Apr. 1938, pp. 271-278. 
Practical. There are 4 types of barrel finishing: (1) Sand roll- 
ing or abrasive rolling is used on stamped parts to remove burrs. 
Steel parts are rolled in the barrel at about 30 r.p.m. for 2 days 
with silica abrasive, 2 days with red oxide of Fe or polyroth, and 
1 day with cream of tartar and soap bark. Each abrasive is care- 
fully removed before the other is added. Brass parts are given 1 
rolling treatment of 1-2 days with rotten stone, and subsequently 
bright dipped and ball rolled. (2) Ball rolling is accomplished 
without use of abrasives, but with balls or cones, and brings a 
high luster on soft metal articles. (3) Bright rolling is used for 
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H. S. RAWDON, SECTION EDITOR 
finishing brass articles. The parts are tumbled with soap bark and 
cream of tartar for several hours: no abrasives or balls are used. 
(4) Color finishing in barrels consists in producing colored films 
on metals by chemical means while the parts are rolled in the 
barrel. Directions for typical finishes are given. AB (8c) 


8d. Electroplating 


New Electrodeposition Process for Making Non-ferrous 
Screens. Steel, Vol. 102, May 2, 1938, p. 47. Descriptive. 
Nickaloy Corp. forms finished metal products by electrodeposition 
of Cu, Ni, Zn, etc. Scrap is used as raw material to hold costs 
down. Work is done in usual acid bath. Screens for filtration 
and calibration,25-300 mesh, are produced from Cu and Cu alloys. 
Rubber matrix is prepared from a master engraved plate of desired 
pattern, mounted on a press, and a screen impression is printed on 
a smooth alloy metal cathode, the spots corresponding to screen 
holes being inked in. The cathode is then put in bath, and Cu 
is deposited. Screen is built up to as much as 0.008 in. and is 
then stripped from base plate. Screens have great tensile strength 
and accuracy of mesh, can be produced with any desired ductility 
from dead soft to 34 hard, and are easy to clean. In making fin- 
ished Cu radiator cores, core matrix is formed of special low- 
fusing alloy which is poured into a steel die of proper shape and 
size. Matrix is put into tank and Cu deposited on it. Deposition 
is so controlled that different thicknesses are deposited. Finished 
unit is placed in boiling H.,O to fuse the alloy, which is then 
thrown out by whirling in a centrifuge, and leaves a finished 
radiator. Solid Cu sheets as thin as 0.00025 in. and finished- 
formed gaskets are also produced by electrodeposition. MS (8d) 

Something New in Silver Plating. DoNALD Woop (Reed 
x Barton Corp.) Monthly Rev. Am. Electroplaters Soc., Vol. 25, 
Mar. 1938, pp. 171-178. Practical. The following Ag plating 
bath differs from the usual plating bath in that it contains 
nitrates instead of carbonates: AgNOs, 4 oz./gal.; NaCN, 4 
oz./gal.; KNOs, 16 0z./gal. The free NaCN content is 0.2-0.5 N. 
If the conc. of carbonate in the bath reaches 0.4 N, it is removed 
with Ca nitrate. The advantages of this bath over the usual type 
are low cost and brighter deposits, obtainable by CS: addition 
Substitution of NaNO; for KNO, is not permissible as it narrows 
the bright plating range. The author believes that CS, acts as a 
brightener by forming colloidal Ag compounds which by migrating 
to the cathode, affect crystal growth. The KNO, is supposed 
to affect the rate of migration of the colloid. Addition of CS; 
to a bath causes a decrease in cathodic polarization which, how- 
ever, returns to its original value in 3 hrs. The brightening action 
of CS: persists for a much longer time, so that the 2 effects, 
brightening and decrease of polarization, may not be directly 
related. AB (8d) 

Plating Spark-plug Tips. C. C. Downie. Metal Cleaning 
Finishing, Vol. 10, Apr. 1938, pp. 264-268. Descriptive. Spark 
tips are made of Ni, and are plated with a Pt-Ir alloy to increase 
their life. The shaft of the wires is coated with wax so that only 
the tip is plated. A number of wires are held in a bracket, which 
is placed in the bath horizontally, facing a horizontal, inert anode. 
The electrolyte is an alkaline solution containing ammonium salts, 
and sometimes hyponitrites. The metal content is 7 g./l. and the 
ratio of Pt to Ir is 10:1. The bath is operated at 99° C. The 
metal is recovered from the electrolyte removed by dragout. 

AB (8d) 

Alkaline Plating Baths Containing Organic Amines. Part II. 
Copper Plating from Solutions Containing Ethylenediamine. 
C. J. BROCKMAN & JOHN H. More (Univ. Georgia) Trans. Elec- 
trochem. Soc., Vol. 73, 1938, Preprint 13, 4 pp. Original research. 
A copper sulphate solution (50 g./l. of CuSO, . 5H:O) contain- 
ing ethylenediamine (42.5 g./l.) does not deposit Cu on Fe by 
immersion and gives satisfactory electrodeposits. The best deposits 
are obtained at 50° C. with current densities of 0.4-3 amp./dm.’ 
Anode and cathode current efficiencies are about 100%. For Part 
I, see also Metals and Alloys, Vol. 9, July 1938, p. MA 434 L/10. 

AB (8d) 
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Zipper Fasteners Plated Automatically. WesiteEy F. HALL, 
Metal Ind., N. Y., Vol. 36, Feb. 1938, pp. 74-76. Practical note 
describing equipment developed by Hanson-Van Winkle-Munning 
Co. for plating zipper fasteners in the strip form supplied’ to 
finished-goods manufacturers. A_ straight-line conveyor handles 
the material (hooked into a cloth tape about 300 ft. long), and 
takes it through various tanks, cleaners, plating solutions, rinses, 
etc., in regular order. Some interesting mechanical features pro- 
vide for consistent, uninterrupted production. Electrical contacts 
for cleaning and plating are spring rollers. All rolls carrying 
the tape are expandable and contractable to take up slack. Ap- 
proximately 200 ft. of the tape are submerged at a given moment 
in different solutions in the system which is said to be successfully 
operating in a number of plants. CBJ (8d) 
The Electrodeposition of Manganese from Aqueous Solutions. 
Part III. A Survey of Several Electrolytes. W. E. BraApT 
(Univ. Maine) & L. R. Taytor (Linfield College) Trans. Electro- 
chem. Soc., Vol. 73, 1938, Preprint No. 17, 9 pp. Original re- 
search. Mn can be electrodeposited from a solution of MnNa 
citrate. A typical bath is one containing 500 g./l. of the salt, 
operated at a current density of 5 amp./dm.* Conc. and operating 
conditions can vary widely. Addition agents were slightly bene- 
ficial. Deposits were also obtained from Mn benzoate and fluo- 
borate solutions, but not from perchlorate or tannate solutions. 
Mn may be deposited also from the following baths, which give 
better results, however, if Na citrate is added: acetate, tartrate, 
fluosilicate, formate, dithionate, and lactate. AB (8d) 
Alkaline Plating Baths Containing the Ethanolamines, Part 
VI. Copper Plating from Monoethanolamine Solutions. C. J. 
BROCKMAN & C P. Tepeau (Univ. Georgia) Trans. Electro- 
chem. Soc., Vol. 73, 1938, Preprint No. 16, 5 pp. Original re- 
search. CuSO, and monoethanolamine together do not form a 
satisfactory bath; addition of sodium oxalate is necessary. A typi- 
cal bath is CuSO, . 5H:O, 76-149 g./l.; monoethanolamine, 77-151 
g./l.; and sodium oxalate, 25-50 g./l. Recommended operating 
conditions are:—Current density, 3-11 amp./dm.*; temp., 20-30° C. 
Cu does not deposit on Fe by displacement. The deposits are 
bright, smooth, and adherent, and the cathode and anode current 
efficiencies are nearly 100%. This bath has lower throwing power 
than baths containing di- and triethanolamines. For previous work, 
see also Metals and Alloys, Vol. 9, July 1938, p. MA 434 R/1. 
AB (8d) 
Hard-chromium Plating (Die Hartverchromung) A. PosERN 
& M. ScumipT. Z. Ver deut. Ing., Vol. 82, Apr. 23, 1938, pp. 
489-494. Practical. To render parts of machinery or tools more 
resistant to wear, hard chromium plating is applied, whereby the 
Cr is deposited directly on the surface to be protected without an 
intermediary layer of Cu or Ni, as in bright Cr plating for decora- 
tive purposes. The thickness of the Cr layer in 0.1 mm. or more, 
so that tools can be ground without losing the Cr layer. The 
hardness of the layer is about 70 Rockwell C. Pb electrodes are 
used in an aqueous solution of chromic acid. Preparation of the 
pieces, protection of parts not to be plated, and procedure for 
plating different kinds and shapes of objects are described. 
Ha (8d) 
A Table of Electrochemical Equivalents. G. A. Rousu. Trans. 
Electrochem. Soc., Vol. 73, 1938, Preprint No. 6, 14 pp. Com- 
pilation. The table of electrochemical equivalents is based on the 
1937 table of atomic weights of the Amer. Chem. Soc. The 
equivalents are given in the following units:—Mg./Coulomb; 
Coulombs/mg.; grams/amp.-hr.; amp.-hr./gram; 1lb./1,000 amp- 
hr.; amp.-hr./lb. The table also gives the equivalents for various 
changes of valency. AB (8d) 
The Structure and Hardness of Electrolytic Chromium. 
MICHEL CYMBOLISTE. Trans. Electrochem. Soc., Vol. 73, 1938, 
Preprint No. 9, 11 pp. Similar to earlier paper in Comptes Ren- 


dus. See Metals and Alloys, Vol. 8, Sept. 1937, p. MA 561L/3. 
AB (8d) 
8e. Metallic Coatings Other 
Than Electroplating 
New Bath Blanket. W. H. Spowers, Jr. Steel, Vol. 102, 


Mar. 14, 1938, pp. 65-66. Descriptive. A standard straight wire 
galvanizing kettle with exposure of 65 sq. ft. accumulated 102,800 
lbs. of ZnO in a year's operation, nearly 10% of all the Zn 
purchased. A standard pipe kettle with exposure of 36 sq. ft. 
produced 1,443,550 lbs. of ZnO in a year, which was over 25% 
of new Zn used. To eliminate such losses and to reduce heat 
radiated, a blanketing material [granular, activated C impregnated 
with an inorganic substance} has been developed. It does not 
burn, char, flash, melt, or cake and when placed on surface of 
molten Zn, forms a blanket of inert gas which prevents contact 
of Zn and air. Heat lost through radiation has been reduced 35- 
50%, according to thickness of blanket used. In applying the 
material, Zn surface is skimmed free from oxides with a skimming 
tool, starting at one end of the kettle. Immediately following the 
tool, and before any oxidation takes place, the material is spread 
on the surface to the desired depth. MS (8e) 
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Impact Firing. Steel, Vol. 102, Mar. 28, 1938, pp. 52, 54. 
Descriptive. Describes galvanizing furnace and setting utilizing 
impact firing principle, and outlines procedure of galvanizing steel 
tanks at plant of William B. Scaife & Sons Co., Oakmont, Pa. 
Automatic inspirators supply burners with mixture of gas and air 
correctly proportioned and maintained. Gas mixture is directed 
at an angle into pockets in loosely piled refractory bed in com- 
bustion chambers. Complete combustion occurs in minimum length 
of time and in relatively small space. Combustion products pass 
over a bridge wall, come in contact with upper part of kettle, 
go down through passages, and give up heat to side walls of 
kettle and to faces of bridge walls, which radiate heat back to 
sides of kettle. Walls of combustion chamber also radiate heat 
directly to top portion of kettle. Combustion products pass over 
baffles, which shield bottom of kettle at the dross line, and then 
into longitudinal flues to a stack. Burners are distributed at 
short intervals along sides of kettle to provide uniform heat dis- 
tribution. Increased kettle life, lower fuel cost and dross loss 
have resulted. Tanks are pickled horizontally in 3-8% H.SOs,. 
Only a very slight etching is sought, as with a deep etch, excess 
Zn cannot be rolled off. Fluxing is done by a HCI dip and, after 
drying, by a blanket of NH,«Cl over Zn bath. MS (8e) 


Inert Gas in Metal Spray. A. V. GruBER. Am. Machinist, 
Vol. 82, Apr. 20, 1938, pp. 318-320. Descriptive review. Ex- 
periments carried out with spray guns employing inert gas in- 
stead of compressed air showed that the resistance to corrosion 
of the sprayed-on metal is materially improved. The deposited 
metal is more compact, denser and contains few oxide inclusions. 
Similar sets of materials were sprayed to the same thickness using 
both air and inert gas, and then exposed to corroding conditions; 
an uncoated steel plate was also placed alongside. After 217 
days, the specimens sprayed with compressed air showed strong 
signs of corrosion while the spray with inert gases (COs, Nz) was 
practically intact or showed much less attack. From the test 
results, the resistance value could be established in the following 
(decreasing) order: Al, Cr-Fe, 18/8 stainless steel with Ti, 18/8 
stainless steel. The degree of attack on the various specimens is 
illustrated by photographs. The worst condition seems to obtain 
in a hydrogen sulphide atmosphere, but even here the inert gas 
sprayed coating of Ti-bearing stainless steel was completely intact, 
while that one sprayed with compressed air was porous, Oxidized 
and readily attacked by hydrogen sulphide. Ha (Se) 

The Density of Sprayed Metallic Coatings (Die Dichtigkeit 
gespritzter Metalliiberziige) T. Everts. Z. Metallkunde, Vol. 28, 
June 1936, pp. 143-150. Original research. The density of 
sprayed coating depends upon the following factors: Thickness of 
the coating, distance between spray gun and specimen, gas pres- 
sure, ratio of Os to Hz, air pressure and the rate of feeding the 
wire into the flame. The porosity and the size of the pores were 
determined. The conditions are discussed under which water 
tight coatings can be produced. GEG (8e) 


8f. Non-Metallic Coatings 


Dyeing of Anodized Aluminum. V. F. HENLEY. J. Soc. 
Dyers Colourists, Vol. 54, Mar. 1938, pp. 100-104. Descriptive. 
Production of anodic coating must be rigorously controlled when 
material is to be dyed subsequently. Chief controlling factor is 
the preparation of original Al surface prior to anodizing. Metal 
should be cleaned thoroughly. Electrolyte should be agitated dur- 
ing anodic process and temp. carefully maintained. Dyeing is 
started after rinsing. Direct, acid, and chrome dyes are usually 
employed. Chrome dyeing is carried out by the metachrome or 
afterchrome processes. Direct dyes give excellent results for 
interior use. Basic dyes can be used, provided a preliminary dip 
is given in a solution of a mordant. Vat dyes have proved unsat- 
isfactory, as the alkaline solutions of the leuco-compounds attack 
the coating. Methods of applying dyes depend upon method of 
“sealing” after coating. In the physical method, a dried anodized 
and colored article is immersed in wax, oil, or grease at 110° C. or 
over. Oil sealing is being displaced by use of hot aqueous liquors 
or steam on the coating. In the chemical method, the dyed article 
is washed in cold H:O and is then immersed in a 2% Co acetate 
solution at 82° C. for 2-5 min. A recent method of dyeing and 
sealing involves use of the dye liquor at boiling-point and pro- 
longing dyeing for 5-15 min. after depth of color no longer 
changes. Choice of suitable dyes is based on fastness to light, 
resistance to leaching, cost, and stability. Substantially thick 
anodic coating improves fastness. Resistance to corrosion of 
finished product should be increased by addition of a suitable 
corrosion inhibitor, such as a chromate, to the dye liquor. Stain- 
less steel dye-baths are best for dyeing anodized Al. To eliminate 
spotting and streaking from pores, best results are obtained by 
thorough cleaning of articles prior to anodizing, followed by ade- 
quate washing in warm H.O, or immersing in NHs or (NH,):CO; 
solution, and then dipping in dilute HNOs. MS (8f) 
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i. 8: BDRM MERLE, COHe2eGurue EDITOR 


The Profilometer. E. J. Apspotr, S. Bousky & D. E. WI.- 
LIAMSON. Mech. Eng., Vol. 60, Mar. 1938, pp. 205-216. Descrip- 


tive. The Profilometer is a new instrument for the rapid measure- 
ment of surface irregularities, which detects and records deviations 
of less than 0.000010 in. The instrument employs the “tracer 


method” and involves (1) a sharp tracer point (diamond) that 
moves over the specimen and (2) means for amplifying and meas- 
uring the displacements of this point. Movements of the tracer 
are translated into electrical voltages through a tiny coil, mounted 
integral with the tracer support, and located in the field of a 
permanent magnet. These voltages are amplified by a vacuum- 
tube amplifier and produce displacements (proportional to those 
of the tracer point) of the spot of a cathode-ray oscillograph. 
Means for obtaining profile records of typical surfaces are described 
in great detail. Information from profilometer pictures is not 
nearly so useful as that given by metering the average voltage out- 
put of the amplifier to give a direct rating of the surface. The 
greatest limitation of this unusually precise instrument is that it 
cannot be used for static measurements of dimension. It does 
give, however, a continuous running average of the height of 
irregularities, rapidly and automatically, on almost any surface. 
“The number so obtained is the most useful single number yet 
devised for rating a surface, and is a sufficient rating for many 
purposes.” Ha (9) 

Development and Application of the Coercimeter. V. H. 
GoTTSCHALK. U. S. Bur. Mines Dept. of Investigations No. 3400, 
May 1938, pp. 21-32: The coercimeter is of special use in fol- 
lowing changes in grain size, composition and constitution of 
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alloys, slags and mineral powders. Two models are described. 
They are designed to provide a rapid and accurate method for 
measuring coercive force on small samples of ferromagnetic alloys 
and mineral powders, the emphasis being on speed, the possibility 
of working with small samples that may be easily treated, and 
the absence of any requirement as to size or shape of sample. 
They have been used by students in measuring coercive force of 
heat-treated steel samples and by millmen in determining specific 
surface of magnetic powders obtained by ball milling. Preliminary 
experiments show that C content of steels is proportional to co- 
ercive force, opening a broad field of use for rapid shop control 


of C. AHE (9) 


9b. Physical & Mechanical Testing 
W. A. TUCKER, SECTION EDITOR 


The Determination of Hardness of Wire Samples (Hiarte- 
messungen an drahtférmigen Proben) C. H. JOHANSSON & G. 
WeEIBULL. Z. Metallkunde, Vol. 29, Dec. 1937, pp. 418-420. 
Experimental. An impression is made on the wire by a flat cylin- 
drical steel surface, and the ratio of the major and minor axes 
of the resultant approximate ellipse determined as a function of 
the applied load. These values, when plo:ted, give a straight line 
whose slope is a measure of the hardness of the specimen. 


GD (9b) 
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HENRY L. SCOTT CO., PROV., R. I. 
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Ask about Southwark Calibration 
Service for calibrating all types of 
testing machines . . . making avail- 
able the largest assortment of prov- 
ing rings in the United States. 









































 SOUTHWARK-EMERY 






At Midvale Co. 
Physical Test Data 


are in constant demand 



























A, Southwark-Emery Universal Testing Machine is in constant use in the 
Midvale laboratories, for research and development work, primarily the 
tension testing of steels at elevated temperatures .. . steels subject to loads 
over a wide range of temperatures in equipment for chemical processing, 
oil refining, power plant and other services. 


For such testing Southwark equipment has been found ideal, is capable of 
accurate adjustment and sensitive control of applied loads demanded in ex- 
tremely accurate measurements of strain increments of the order of two- 
millionths of an inch. 


Southwark testing equipment is flexible, readily adaptable, widely used 
throughout all industry... it is fast, always dependable in every service. 


Send for Catalog. 


BALDWIN-SOUTHWARK CORPORATION 


Southwark Division, Philadelphia, Pa. 
Pacific Coast Representative: THE PELTON WATER WHEEL CO., San Francisco 











STANDARD THROUGH 
THE YEARS 


BECAUSE— 


Our long experience in the study and solution 
of materials testing problems is built in Today's 
Olsen Machines. 

Olsen Universals are simple in construction, 
parts are few and accessible. Inertia and lag 


are inherently low in the mechanical type 
pendulum weighing system. 


Friction is reduced to a minimum by careful 
design and workmanship. 


All Olsen machines. are completed in our 
shops without divided responsibility. 


Let us help you with your testing problems. 














i La 


TINIUS OLSEN 
TESTING MACHINE Co. 
500 No. Twelfth St. Phila., Pa. 
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QUICK and ACCURATE = 
CARBON and SULPHUR ANALYSIS 


Two minute carbon deter- 
minations of ferrous and 
non-ferrous metals without 
sacrificing accuracy of test. 
Sturdy and reliable equip- 
ment for shop furnace or 
laboratory control. 














Carbon 
Determinator 


Five minute sulphur deter- { 
minations of ferrous or non- 4 
ferrous metals and other 
sulphur bearing materials. 
Test as accurate as gravi- 
metric sulphur determina- ca f 
tions. The operation of hy 
equipment is simple. Picea. nit 


on | 
bh 
rs 





? 


Write to 


HARRY W. DIETERT CO. 


9330 ROSELAWN AVE. 
DETROIT, MICH. 











Impact Testing. Automobile Engr., Vol. 28, Jan. 1938, p. 2. 
Descriptive. A new type of impact testing machine is described, 
in which the uncertainties due to the stationary part not being 
absolutely rigid are eliminated by using 2 equal masses moving at 
the same speed in opposite directions. The apparatus permits also 
an accurate checking of both the radius of gyration or center of 
percussion and the calibration of the disc. Ha (9b) 


9c. Fatigue Testing 
H. F. MOORE, SECTION EDITOR 


The abstracts appearing under this heading are prepared in co- 
operation with the A.S.T.M. Research Committee on Fatigue of 
Metals. The purpose of this cooperation is to make readily 
available complete references to the literature of this subject. The 
Committee does not necessarily subscribe to the statements of either 
the author or the abstractor. 


The Application of X-ray Diffraction to the Study of Fatigue 
in Metals. CHARLES S. BARRETT (Carnegie Inst. of Tech.) Trans. 
Amer. Soc. Metals, Vol. 25, Dec. 1937, pp. 1115-1148. Some 
200 X-ray diffraction patterns have been examined for specimen 
stresses both above and below the endurance limit. The changes 
in pattern were similar at all stress levels, because of plastic de- 
formation. The detection of this evidence of plastic deformation 
is not necessarily a sign of impending fatigue failure. The inten- 
sity of these changes decreases with decreasing stress level, and 
thus some practical application to the detection of progressive dam- 
age appears possible. X-rays are useful in determining the depth 
of cold work during preparation of fatigue specimens. This ap- 
pears to be about 0.002-0.008 in. in common materials. 

WLC (9c) 

The Failure of Girders Under Repeated Stresses. FREDERICK 
C. "LEA & JoHN G. WuitTMaNn. J. Inst. Civil Engrs., 1937-38, 
No. 1, Nov. 1937, pp. 119-146. Original research. ratigue 
tests, carried out on girder and joints in a specially constructed 
fatigue testing machine, show that rolled steel which is drilled 
and strengthened by the addition of plates to the tension-flange 
is stiffened against deflection but may be weaker under repeated 
stresses. The fatigue-ranges of welded joints in mild steel plates 
may fall to the order of 14 those of the steel unless careful con- 
trol both of the design and technique of welding can be relied 
on. Data are given correlating the factor of safety with the 
various test results. JWD (9c) 
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BEYOND THE MICROSCOPE 
Extends the Range of X-Ray Diffraction 





ciel the limitations of microscopic 
examination, science has looked for and found, in x-ray 
crystal analysis, a method of gaining knowledge of the 
structure of matter—knowledge hitherto available only by 
inference from theoretical considerations, without direct 
evidence. 

To gain such knowledge, almost any material may be 
subjected to x-ray analysis with the assurance that it will 
produce on the x-ray film a diffraction pattern the charac- 
teristics of which depend not only upon the atoms present 
in the material, but also upon their arrangement or the 
manner in which they are put together. Hence, the patterns 
may be interpreted to establish the chemical identity of a 
substance, to distinguish between compounds and mixtures, 
to predetermine the behavior of the material under con- 
ditions of actual use. 

To the metallurgist, this latter interpretation is of vital 
importance, for often to learn by x-ray diffraction the state 
of orientation of crystals in a given sample of metal is to 
determine whether that metal, in its present state, is fit 
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for the use for which it is intended. Here, alone, is reason 
enough for the metallurgist to want to employ x-ray dif- 
fraction and to learn about the apparatus available for 
his purpose. 

Available apparatus now includes the new General Elec- 
tric-Hayes X-Ray Diffraction Unit, in the design and manu- 
facture of which the requirements of the metallurgist, the 
chemist, the physicist in modern industry have been antici- 
pated and fulfilled. It is a compact, versatile, safe apparatus 
which warrants complete investigation. So that you may 
have all the facts about this valuable new tool of industrial 
science, write today for your copy of a new catalogue 
describing the Diffraction Unit and accessory devices. 


Address Department I 49. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO, ILLINOIS 
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“ROCKWELL 


HARDNESS TESTER 








Superficial Type of “ROCKWELL” 
Hardness Tester for use where inden- 
tation must be very shallow. 


HILE modern hardness testing is 
done with our machines it is well 
to remember that intense and serious 
interest and effort in metal testing goes 
back thousands of years—goes back it 
is true only for the testing of armor 


and armament, but civilization at this 
moment is so crazy that metal testing 
for war purposes almost equals in 
amount metal testing for other pur- 
poses. We know that, because our 
testers are in extensive use in practi- 
cally all the arsenals of Europe and 
the Orient, as well as in this country, 
for high precision testing is demanded 
on that work. 


According to Samuel, David refused to 
wear armor given him by Saul be- 
cause it had not been “proved.” 


According to Plutarch, Demetrius him- 
self at the time of the siege of Rhodes 
(306 B.C.) permitted Zwilos the 
armorer to test a new corselet with 
bolts from a catapult at twenty paces, 
Demetrius actually wearing the corse- 
let during the test. They were brave 
men full of faith in those days as men 
are today when they try out a new 
airplane. 


The armorer chose his iron according 
to its source, for he neither knew nor 
could control its chemistry. He did 
annealing, cold working, hardening, 
tempering and carburizing and you 
may be sure that the man who did 


those things had some means of his 
own for testing before he let his 
patron stand before a catapult to re- 
assure himself that his purchase was 
armor of good “proof”. 





Armor of about the year 1540 


WILSON 


MECHANICAL INSTRUMENT CO. INC. 
743 E. 143rd St., New York 











OUR MISTAKE! 


In the August advertisement 
about Metals and Alloys that 
appeared in these pages, our 
printer had us say that M& A 
Abstracts are “digested from 
over 6000 publications through- 
out the world.” 


That's not quite right. The 
correct figure is 600, although it 
does seem like 6000 to our 
editors. And for our negligence 
in not correcting our printer's 
pardonable enthusiasm, we 


apologize. 


600—NOT 6000 
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9d. Magnetic Testing 
L. S. REID, SECTION EDITOR 


Magnetic Testing and Properties of Permanent Magnets 
(Magnetische Messverfahren und Priifgerite fiir Dauermagnet- 
werkstoffe) H. NEUMANN. Arch. Eisenhiittenw., Vol. 11, Apr. 
1938, pp. 483-496. A comprehensive discussion of the theory and 
practice of magnetic testing, particularly of permanent magnets, 
showing diagrams of varidus testing outfits and indicating sources 
of error. 36 references. SE (9d) 


Se. Spectrography 
G. R. HARRISON, SECTION EDITOR 


Quantitative Spectral Analysis: A study of the Vaporization 
of Metallic Electrodes in the High-voltage Spark (Zur quanti- 
tativen Spektralanalyse: Untersuchungen iiber den Verdamp- 
fungsvorgang an metallischen Elektroden unter der Einwirkung 
des Hochspannungsfunkens) H. Winter. Z. Metallkunde, Vol. 
29, Oct. 1937, pp. 341-51. Review with original experiments. 
General spectrographic technique is described. The surfaces of 
metallic electrodes were observed metallographically during long 
time spark exposures, and the intensities of various lines were 
plotted against time. Alloys of Al with Mg, Si, Zn, and Cu were 
studied. It was shown that, aside from the differences in electrical 
and thermal properties, which usually cause different rates of 
vaporization, the microstructure of the alloy is of importance. 
must be taken into consideration. Eventually an equilibrium state 
Consequently, the addition of a third element to a calibrated system 
will be reached when the composition of the vapor is representa- 
tive of the sample. GD (9e) 

Spectrographic Analysis. A. C. Rick & L. A. YERKES. U. S. 
Bur. Mines Rept. of Investigations No. 3370, Feb. 1938, pp. 21- 
29. Descriptive. A technique for determining the relative amount 
of an element in a series of samples is discussed. It is applicable 
to samples in which the amount of the element is small and for 
which more precise methods are not necessary. The procedures 
and precautions for quantitative spectrographic analysis of ores 
and rocks are discussed and illustrated with estimations of Ca in 
salt, Cu in chalcopyrite ore and Zn in sphalerite ore. A _half- 
cylindrical rotating sector for use with a prism spectrograph 1s 
described. AHE (9e) 
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Structural Zoning in Cast Materials (Gefiigezonungen in 
gegossenen Werkstoffen) F. Roti. Giesserei, Vol. 25, Jan. 28, 
1938, pp. 25-30. Banded Structure in Cast Materials. Foundry 
Trade J., Vol. 58, Apr. 14, 1938, pp. 306-308, 312. Original 
research. Certain periodic structural formations were noticed in 
etched cast Fe, and more so in malleable Fe. They consist of 
striations or definite patterns of pearlite and ferrite. The Liese- 
gang patterns, and their possible application to the observed phe- 
nomena, and the possible effect of chemical reactions and cooling 
are discussed. The movement of gases in the cooling melt can 
produce striations. This is particularly trne of HS, which reacts 
with the casting skin to give FeS and He. Further study is 
advocated. 15 references. Ha (10) 

The Process and Result of Austenite Transformation at Con- 
stant Temperatures. U.S. Street Corp. Res. Las. Metals and 
Alloys, Vol. 8, Jam. 1937, pp. 22-24. The significance of the 
temp.-time transformation curve (S-curve) for the formation of 
certain microstructures from austenite, and some of the correspond- 
ing physical properties, is demonstrated for a steel of eutectoid 
composition. The general shape of the curve is the same for 
all steels, but varying amounts of alloying elements will cause 
significant differences in the position of the curve on the time 
scale and minor differences on the temp. scale. The S-curve with 
microstructures corresponding to progressive stages in constant- 
temperature transformation is reproduced on a 15 x 22” insert. 
9 references. GEG (10) 





SPECIMEN POLISHING 
AT L-O-W SPEEDS... 





@Recent findings in research bring to view specific 
advantages in polishing metallographic specimens 
at low speeds. The A-B Low Speed Polisher shown 
above meets the requirements of those who want 
these advantages in this phase of specimen prepara- 
tion. It is a highly efficient and sturdily built equip- 
ment and embodies desirable use-conveniences. 


The 1938 “METAL ANALYST" having many NEW items 
is in preparation. Shall we reserve a copy for you? 


CUTTERS AND GRINDERS 
STRAIGHT LINE GRINDERS 


SPECIMEN MOUNT PRESSES 
TRANSOPTIC- MOUNTINGS 
PAPER DISC GRINDERS SPECIMEN STORAGE CABINETS 
HIGH SPEED POLISHERS POLISHING STANOS 
MICROSCOPES OF EVERY DESCRIPTION 
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J. MARSH, SECTION EDITOR 


The Heat of Formation and Specific Heat of Aluminium Car- 


bide. S. SATo. Sci. Papers Inst. Phys..Chem. Research, Tokyo, 
Vol. 34, Dec. 1937, pp. 50-59. In English. Original research. 
The mean specific heat of Al carbide was determined in the ice 
calorimeter for 3 temperature ranges: 0-99.6° C., 0-244° C. and 
0-320° C., furnishing an equation for the true specific heat. The 
heat of formation of Als,C,; was 63,200 cal. Previous determina- 
tions by 6 investigators varied between 20,000 cal. and 220,800 
cal. The Heat of Formation and Specific Heat of Silicon 
Nitride. I[bid., Jan. 1938, pp. 144-154. In English. Original 
research. The heat of formation of SisN« was found to be 163,- 
000 cal. The relationship between the heats of formation of 
nitrides of elements belonging to the second column of the 
Periodic Table and their atomic numbers is discussed. EF (10) 


The Relation Between the Grain Areas on a Plane Section 


and the Grain Size of a Metal. J. J. B. RUTHERFORD, R. H. 
ABORN & E. C. BAIN (U. S. Steel Corp.) Metals and Alloys, Vol. 
8, Dec. 1937, pp. 345-348. The statistical distribution of apparent 
grain sizes observed on a plane section may indicate less uniformity 
and smaller average grain size than actually exist. None of the 


small grains observed on a plane section should be considered as 
indicative of actual grain size unless they occur in clusters or in 


greater than 10% of the total number of all grains. The appear- 


ance of considerable quantities of 2 sizes indicates that the time- 
temperature schedule has been such that coarsening has com- 
menced but has not proceeded to completion. WLC (10) 








Laboratory Tube Furnaces 


BURRELL HIGH-TEMP. (2550°F.) 
FURNACES ARE NOW BUILT FOR 
ONE - TWO - OR FOUR TUBES 


Also Muffle Types 


ELECTRIC —UPTO 2550°F 
GAS —UP TO 3000°F 
FOR LABORATORY WORK 


PLEASE REQUEST BULLETIN “M” 


BURREL TECHNICAL 


SUPPLY CO. 


1936-42 Fifth Avenue, Pittsburgh, Pa. 
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E. LEITZ, INC. 


(Makers of the famous LEICA Cameras) 


Combining Increased Versatility with Greater Convenience 


Versatility 


For every photographic task 
up to the highest magnifica- 


Vertical Illumination, nor- 
mal or polarized light. 


Darkfield Illumination in re- 
flected light. 


Transmitted Light, normal 
or polarized light. sible. 


730 FIFTH AVENUE, 
WASHINGTON 





Convenience 


Small space required. 

Light source, microscope, 
and camera remain perma- 
nently aligned. 


Instantaneous transition 
from observation to photog- 
raphy. 


All controls easily acces- 





NEW YORK, N. Y. 
CHICAGO DETROIT 


Western Agents: Spindler and Sauppe, Inc., Los Angeles - San Francisco 





Magnetic Examination of the Precipitation Hardening of 
Nickel-beryllium Alloys (Magnetische Untersuchungen der 
Aushartung von Nickel-Beryllium Legierungen) W. GERLACH. 
Z. Metallkunde, Vol. 28, Apr. 1936, pp. 80-83. Original re- 
search. If the supersaturated Ni-Be solution is tempered at 500° 
C., Be is ejected from the lattice. While the lattice is contracted, 
a solid solution is formed with low Be content having a higher 
Curie range. As the precipitation occurs at relatively low temp., 
defects remain in the lattice of the new crystal, which cause a high 
magnetic hardness. These experiments may be explained on the 
assumption that after aging is completed, Ni is responsible for the 
high magnetic, and hence for the mechanical, hardness of the 
matrix. The lattice defects, which are essential for the high hard- 
mess, are caused by the ejection of Be from the lattice. The 
ejected Be (or perhaps a Be-Ni compound) has only a secondary 
effect by stabilizing the defects. This is shown by the fact that 
hardness is little affected by temp. GEG (10) 

The Temperature of Recrystallization of Nickel. Ericu Fretz 
(Wilbur B. Driver Co.) Metals and Alloys, Vol. 8, Dec. 1937, 
pp. 339-344. Original work. Temperature ranges for micro- 
scopically observed recrystallization and release of cold work hard. 
ness were found to coincide in severely wrought melted carbonyl 
Ni, compressed carbonyl Ni powder and electrolytic Ni. The 
kinetics of grain growth are markedly different in these mate- 
rials. Melted carbonyl Ni begins to recrystallize at 350° C., 
200° C. lower than observed by previous investigators. This dis- 
crepancy is attributed to the impurity of previously studied Ni. 
Compressed carbonyl Ni powder rolled 90% was found to have 
partly recrystallized after 100 hrs. at 200° C. 21 references. 

WLC (10) 

The Vaporization of Manganese from Iron Alloys Containing 
Manganese (Ueber die Verdampfung von Mangan aus Mangan- 
haltigen Eisen-Legierungen) W. BAUKLOH & H. UEHLINGER. 
Metallwirtschaft, Vol. 17, Jan. 28, 1938, pp. 85-87. Research. 
The vaporization of Mn from Fe-Mn and Fe-C-Mn alloy turnings 
was studied under vacuum or in a H atmosphere at various tem- 
peratures. There is considerable evaporation of Mn in vacuum, 
even at 800° C. Vaporization increases rapidly with increasing 
temperature. Heating in H decreased the velocity of evaporation. 
C influences the evaporation of Mn by decreasing the velocity of 
evaporation at 800° C., though at higher temperatures it has no 
influence on the rate of vaporization. GA (10) 
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The Occlusion and Diffusion of Hydrogen in Metals. A 
Metallographic Study of Nickel-hydrogen. G. A. Moore & 
D. P. SmitH (Princeton Univ.) Trans. Electrochem. Soc., Vol. 71 
1937, pp. 545-564. Original research. Describes the behavior o 
pure degassed and hard-rolled Ni upon cathodic occlusion of H 
H enters the metal primarily along slip planes evidently rifte: 
during rolling. The large quantity of H taken up electrolytically 
in excess of that which can be dissolved in the lattice, is retaine 
chiefly in other rifts along planes of a family parallel to the plan 
of rolling. The latter rifts may have been present, at least in 
incipient state, before the entry of H, and were merely enlarged 
by the gas. The H patterns produced in Ni and in Pd are quali- 
tatively alike, and their differences due to the greater solubility 
of H in the Pd lattice, do not make necessary the assumption of 
changes different in kind from those which afford an adequate 
explanation of the effects found in Ni. It is probable that slip 
had occurred during the rolling of the Ni foil, not only on the 
octahedral planes, which are recognized elements of translation, 
but also on certain dodecahedral planes. (10) 


Notes on the Grain Size of Cast Ni-Cr Heat-resisting Alloys. 
F. K. ZigEGLER & L. B. HAUGHWouT (Electro-Alloys Co.) Metals 
and Alloys, Vol. 8, Aug. 1937, pp. 225-229. Micro and macro 
examination and X-ray diffraction patterns of Ni-Cr alloys are 
studied to obtain information on grain size. The carbide network 
is not necessarily associated with the grain boundaries. Use of 
polarized light and appropriate etchants reveals a large grain size, 
so that magnifications less than 100x should be used. Etching 
for carbides does not bring out grain boundaries. CrO;-HCl etch 
and crossed-nicol-prism method is recommended for microscopic 
grain-size determination. WLC (10) 


Notes on the Graphitization of Gray Cast Iron. R.M. PARKE, 
V. A. Crossy & A. J. Herzic (Climax Molybdenum Co.) Metals 
and Alloys, Vol. 9, Jan. 1938, pp. 9-14. A survey of the litera- 
ture dealing with graphite formation in cast Fe is presented. An 
explanation for the occurrence of a ferritic region (primary fer- 
rite) adjacent to a chilled region is proposed. The explanation 
is based on the assumption that the flake graphite of the pearlitic- 
graphitic regions forms before complete solidification, and that 
the primary ferrite and its accompanying fine graphite results 
from decomposition of solidified austenite and cementite. 

HLW (10) 
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Diffusion of Magnesium in Fused Aluminum. .N. A. BELO- 
zerskil. Legkie Metal., Vol. 6, Nov.-Dec. 1937, pp. 18-22. In 
Russian. Original research. The diffusion was determined in a 
special graphite container which permitted joining 2 molten col- 
umns, one of Mg and the other of Al-Mg alloy. At the con- 
clusion of the experiment, the molten column was cut into short 
sections which were analyzed after cooling. The coefficient of 
diffusion D was found to be 5.25 and 6.52 cm.’/day at 670° and 
700° C., respectively, the quantity of diffusing substance dn being 

dc 
given by the equation dn = —Dq —— dt, where q is the area, 


ax 
dc 


__—the rate of change in concentration and dt the time. 
dx 
HWR (10) 
Heat Contents and Heats of Formation of Molten Alloys 
(Die Warmeinhalte und Bildungswarmen geschmolzener Legier- 
ungen) HANs OTTO VON SAMSON-HIMMELSTJERNA. Z. Metall- 
kunde, Vol. 28, July 1936, pp. 197-202. Original research. In 
a water calorimeter the heat contents of Pb-Bi, Sn-Bi, Pb-Sn, 
Pb-Cd, Pb-Ag and Pb-Sn-Bi alloys were determined for different 
temp. The heats of alloying are calculated. The heats of forma- 
tion of solid Ag-Zn and Cu-Zn alloys are located on 2 lines inter- 
secting at a concentration of Ag:Zn; and CurZns, respectively. 
Tests at 1000° C. indicate the existence of compounds in the liquid 
state, though markedly dissociated unless an excess of either com- 
pound is present. Only slight variations were found between the 
heats of alloying of Cu-Ni and Fe-Ni alloys at 1500° and 1600 
C., on one hand, and those of the corresponding solid solutions 
on the other. EF (10) 


The Magnetic Properties of Precipitation Hardened Nickel- 
beryllium Alloys (Die magnetischen Eigenschaften ausgeharteter 
Nickel-Beryllium-Legierungen) WALTER GERLACH. Z. Metall- 

inde, Vol. 28, July 1936, pp. 183-188. Original research. By 

suring the magnetization at low temp., the Curie temp. and 
ercivity, it can be decided whether a thermal treatment has led 
precipitation or only to release of internal stresses. The hard 
rawn alloys and those precipitation-hardened in this state show 

) abrupt increase of coercive force at the Curie temp. The effect 

absent in soft alloys submitted to precipitation hardening treat- 

‘nt. Precipitation effects are caused by severe deformation. 
(he peculiar shape of the hysteresis curves above and below the 
Curie temp. indicates that the high coetcitivity may be due to a 
lew atomic arrangement forming at the Curie point. EF (10) 

Quantitative Measurements of Texture by the Magnetic Torque 
Method. L. P. Tarasov (Mass. Inst. Tech.) J. Applied Phys., 
Vol. 9, Mar. 1938, pp. 192-195. The possibility of determining 

ling textures in ferromagnetic materials by means of magnetic 

rque measurements is reviewed. The method of Akulov and 
sriichatov, while theoretically sound, is so restricted by assumptions 
iat it cannot be applied to the simplest practical case. Bitter’s 
ethod of root mean square deviations from a mean orientation 
innot be applied practically because of disagreement in values of 
the magnetic energy E:o even when determined repeatedly 
on the same material. Using X-ray data determined by Barrett, 
Ansell, and Mehl to establish a relation between 2 of the root 
mean square deviations, it was possible to compute results in fair 
agreement with the X-ray data. HFK (10) 

Cadmium-indium Alloy System. Curtis L. WiLson & OsWALD 
J. Wick (Montana School of Mines) Ind. Eng. Chem., Vol. 29, 
Oct. 1937, pp. 1164-1166. Original research. Equilibrium dia- 
gram for the binary system, Cd-In, and photomicrographs of 11 
alloys, are shown. In and Cd are completely miscible in all pro- 
portions in liquid state. A eutectic, m.p. 122.5° C., forms at 
75% In, 25% Cd. In the solid state, Cd does not dissolve more 
than 1% In. At 125° C. In dissolves up to 18% Cd; at room 
temp., 15%. The alloys are all soft, difficult to polish and etch. 

MEH (10) 

Effect of Impurities on the Grain Size of Iron (Einfluss von 
Verunreinigungen auf die Korngrésse des Eisens) G. WAsSER- 
MANN. Arch. Ejisenhiittenw., Vol. 11, July 1937, pp. 55-58. 
Original research. The recrystallization of electrolytic Fe produces 
a coarse grain when the Fe is very pure, because of the absence 
of crystal nuclei. If recrystallization occurs in an atmosphere of 
gases soluble in Fe at high temperatures, as H: and Na, a finer 
grain will result. The fine grain in Armco or carbonyl Fe is 
caused by impurities such as O2, Ne, C, etc. On purification by 
prolonged heating in Hs, a coarse grain results. SE (10) 

Effect of Various Elements on the « = f£ Transformation 
Point of Cobalt. U. HasHimoto. Nippon Kinzoku Gakkai-Si, 
Vol. 2, Feb. 1938, pp. 67-77. In Japanese. Original research. 
Effect of K, Na, Pb, Sn, S, Be, Ti, Zr, Cd, P, and Se on the trans- 
formation of Co was studied. The transformation velocity be- 
comes less upon addition of elements such as W, Mo, V, Be, Sn, 
etc., and in these cases the transformation point rises in heating, 
but lowers in cooling. NS (10) 
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B & L MICRO-TESSARS 


S: m /; PROBLEMS 
tas i 


IN LOW POWER PHOTOMICROGRAPHY 


The use of B & L Micro-Tessars simplifies the procedure 
in low power photomicrography. Their large flat field and 
keen definition makes it possible to handle material be- 
yond the scope of any combination of regular microscope 
objectives and eyepieces. There is an advantage in cover- 
ing power and often in working distance. 


A more complex construction than that used in ordinary 
low power microscope objectives makes possible the greater 
reduction in marginal aberrations. 


B & L Micro-Tessars are available in four focal lengths 
72 mm., 48 mm., 32 mm., and 16 mm. Magnifications 
up to 50 diameters are possible with a long bellows draw 
camera similar to the Model H (illustrated). 


..For complete information on B & L Micro-Tessars and 
Photomicrographic Cameras, write Bausch & Lomb Optical 
Co., 634 St. Paul Street, Rochester, N. Y. 


«see WE MAKE OUR OWN GLASS TO 
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On the Problem of the Age-hardening of Duralumin. 
PETROV. 
pp. Original research. Hardness determinations after aging at 
elevated temperatures showed that Si, either as Mg:Si or an Al- 
Mg-Si-Cu complex, enters into the age hardening of Al-rich Cu- 


D. «i. 
J. Inst. Metals, Vol. 62, 1938, Adv. copy No. 795, 18 


Mg-Si-Al alloys. At room temperature aging, however, Si does 
not play a direct part. Here the hardening constituents both of 
high-purity alloys and commercial Duralumin are CuAl: and the 
ternary compound Al;Cu,zMg,. The presence of the latter com- 
pound was detected microscopically in slowly-cooled alloys. 31 
references. JLG (10) 

The Phase Diagram of the Iron-Iron Sulphide-Manganese Sul- 
phide-Manganese System (Das Zustandsschaubild Eisen-Eisen- 
sulfid-Mangansulfid-Mangan) R. Voce. & W. Horop. Arch. 
Eisenhittenw., Vol. 11, July 1937, pp. 41-54. Original research. 
The ternary system Fe-FeS-MnS-Mn was redetermined by means 
of thermal, chemical, and microscopic methods, and the results 
shown in diagrams of numerous sections through the ternary space 
model. Micrographs of several of the compositions are also 
shown. SE (10) 

Decarburization of Pure Iron-carbon Alloys and Alloy Steels 
by Means of Hydrogen (Wasserstoffentkohlung reiner Eisen- 
Kohlenstoff-Legierungen und legierter Stahle) W. BAUKLOH & 
W. v. KRONENFELS. Arch. Eisenhiittenw., Vol. 11, Sept. 1937, pp. 
145-156. Original research. In decarburizing tests of gray and 
white cast Fe-C alloys with over 1.7% C, the rate of decarburiza- 
tion in Hz was largely dependent on the form of the C. Cementite 
decarburized less rapidly than graphite. Si, Mn, Ni, Cr, W, Ti, 
and Al tended to change the rate of decarburization, this depending 
on the C content, but no definite comparisons between the effects 


of these elements can be drawn from the results given. SE (10) 
The Anisotropy of Cubic Ferromagnetic Crystals. J. H. VAN 
VLECK (Harvard Univ.) Phys. Rev., Vol. 52, Dec. 1, 1937, pp. 


1178-1198. Mathematical. The dependence of the intensity of 
magnetization on direction in cubic single crystals probably results 
from the interplay between orbital valence and spin-orbit inter- 
action. An explanation is given of the larger magnitude and 
sometimes different sign of the so-called lattice sums in magneto- 
striction, than those computed for pure magnetic coupling between 
the spins. A brief discussion is included on the anisotropy of 
hexagonal crystals. WAT (10) 


A Supplementary Report of the Cu-Sn Diagram. M. HAmMa- 
SUMI & K. MoriKAWA. Nippon Kinzoku Gakkai-Si, Vol. 2, Feb. 
1938, pp. 39-44. In Japanese. Original research. High tem- 
perature X-ray studies indicate that both B and y phases have 
body-center cubic lattices and that there is no discontinuous 
change in lattice parameter with temp. nor with composition. 
8B = ¥Y transformation, and the transformation at 175° C. of ¢ 
phase, accompany superlattice formation. The decomposition of 
6 phase into a and 7 phases at about 325° C. was also con- 
firmed. The high temp. structures of € and 7 phase are the same 
as the structures obtained by quenching. See also Metals and 
Alloys, Vol. 9, May 1938, p. MA 310L/4. NS (10) 


Rolling and Recrystallization Textures of Iron-nickel Alloys in 
Relation to the Magnetic Properties. II. (Walz- und Rekristallisa- 
tionstexturen bei Eisen-Nickel-Legierungen im Zusammenhang 
mit den magnetischen Eigenschaften. I1) Orro DAHL & FRANZ 
PAWLEK. Z. Metallkunde, Vol. 28, Aug. 1936, pp. 230-233. 
Original research. The variations of magnetic permeability, co- 
ercive force, tensile strength and elongation of a 60/40 Fe-Ni 
alloy in relation to various thermal and mechanical treatments 
are graphically shown along directions inclined at various angles 
to the direction of rolling. The ‘directionality’ cannot be inter- 
preted on the basis of the fibre structure. Experiments were ex- 
tended to a 52.2% Fe, 34.8% Ni, 13% Cu alloy. (See also 
Metals and Alloys, Vol. 6, Dec. 1935, p. MA 510L/4.) EF (10) 


The System Iron-Chromium-Chromium Sulphide-Iron Sul- 
phide (Das System Eisen-Chrom-Chromsulfid-Eisensulfid) R. 
Vocet & R. REINBACH. Arch. Eisenhiittenw., Vol. 11, Mar. 
1938, pp. 457-462. Original research. The phase diagram of 
the system Fe-Cr-CrS-FeS was determined by thermal, microscopic, 
and chemical means, and also the hitherto undetermined binary 
diagrams for the systems Cr-CrS and FeS-CrS. The diagrams show 
high miscibility in the liquid state. The ternary alloys solidified 
in 2 solid phases, a metal phase lower in Cr, and a sulphide phase 
higher in Cr. CrS has a melting point if 1565° C. The eutectic 
temp. of the system Cr-CrS is at 1350° C. SE (10) 


Transformation of Undercooled Austenite in Chromium-nickel 
Steel and the Influence on It of Original Structure and Heating. 
I. LiniptLin & T. Dupovtsev. Kach. Stal, Vol. 5, No. 11, 1937, 
pp. 14-19. In Russian. A steel containing 0.32% C, 1.48 Cr, 
3.25 Ni was subjected to isothermal decomposition after quench- 
ing, and examined for microstructure and hardness. Both rolled 
and cast specimens were used. In the latter, austenite decomposi- 
tion starts in interdendritic spaces, and proceeds at a slower rate. 


Higher quenching temperature decreases decomposition rate of 
austenite. (10) 
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Magnetic Investigations of the Zinc-aluminum System (Mag- 
netische Untersuchungen des Systems Zink-Aluminium) HER- 
MANN AUER & KARL ERNST MANN. Z. Metallkunde, Vol. 28, 
Oct. 1936, pp. 323-326. Original research. By means of sus- 
ceptibility measurements of quenched Zn-Al alloys rich in Zn, the 
solidus and a-phase boundary were determined. The maximum 
solubility of Al in Zn is 1.1% at 370° C. A maximum solubility 
of 0.78% Al was found at 375° C. by Fuller & Wilcox (Metals 
and Alloys, Vol. 7, Mar. 1936, p. MA 142R/4). The temp. of 
the eutectoid {-phase change was established at 270° C. by 
quenching curves and by determination of temp./susceptibility 
curves. The time factor involved in phase changes should be 
considered when making unequivocal statements on equilibrium 
conditions. The magnetic tests clearly show the effect of ferro- 
magnetic contaminations on the solubility. EF (10) 

Heat Effects of Metallurgical Reactions. II. (Warmetonungen 
metallurgischer Reaktionen) H. ULicH, C. SCHWARZ & K. CRUSE. 
Arch. Eisenhiittenw., Vol. 10, May 1937, pp. 493-500. Contains 
tables giving the latest data on the heats of formation of metal- 
lurgical substances, including compounds of C with Os, Ha, and 
N:, compounds of Hs, and various metallic oxides, carbides, 
nitrides, and halides. SE (10) 

The Effect of Cooling Rate on the Quantity of Pro-eutectoid 
Ferrite. J. A. VERO. Roy. Hung. Palatin-Joseph Univ. Tech. 
Econ. Sci., Dept. Mining Met., Vol. 9, 1937, pp. 192-209. In 
English. Original research. The structural constituents were de- 
termined by Rosiwal’s method, in which the samples are heated to 
a temperature 50° C. above the Ac; point for 1 hr. and cooled at 
various rates. [Results agree with pertinent statements of any 
first-rate text —J.S.M.]} Ha (10) 

New Contributions to the Knowledge of Metallographic Print- 
ing Methods (Neue Beitrage zur Kenntnis metallographischer 
Abdruckverfahren) H. DiENBAUER & R. MitTscHe. Berg-x. 
Hiittenmann. Monatshefte Mont. Hochschule Leoben, Vol. 86, 
Mar. 15, 1938, pp. 33-35. Research. Experiments with Niessner’s 
method for the detection of Fe oxide inclusions in steel by con- 
tact with incompletely fixed Ag bromide paper showed that it is 
also useful for sulphide inclusions. By adding NaCl to the 
paper, segregation and other structural differences could be made 
visible; above a certain size of particles, Fe phosphide could also 
be detected. It is recommended to examine the prints not only by 
the naked eye but under slight magnification. 9 references. 

Ha (10) 

Conversion of Lattice Constants to Stresses in Stress Measure- 
ments by X-rays (Ueber die Umrechnung von Gitterkonstanten 
in Spannungen bei der Spannungsmessung mit R6ntgenstrahlen) 
H. MOLLER & G. STRUNK. Mitt. Kaiser-Wilhelm Inst. Eisen- 
forsch. Diisseldorf, Vol. 19, No. 22, 1937, pp. 305-315. Original 
research. In measuring elastic stresses by the X-ray reflection 
method, regular differences had always been observed between the 
known applied stress and that observed in the X-ray experiment. 
Agreement is improved if anisotropy of the crystal agglomerate is 
assumed. The inclination of the beam to the surface has a definite 
influence on the determination of the elastic modulus. Evaluation 
of the X-ray pictures is described. 11 references. Ha (10) 


Hydrogen Penetration and Decarburization of Steels, Armco 
Fe, Cu, Ni and Al at High Pressures (Wasserstoffdurchlassig- 
keit und Wasserstoffentkohlung von Stahlen, Armco-Eisen, 
Kupfer, Nickel und Aluminium bei héheren Driicken) W. 
BAUKLOH & H. GUTHMANN. Z. Metallkunde, Vol. 28, Feb. 
1936, pp. 34-40. Original research. Between 300° and 900° C., 
at pressures up to 160 atm., H penetration increases with increas- 
ing grain size, but decreases with increasing C content. Up to 120 
atm. pressure, the H-penetration increases and remains constant at 
pressures higher than 120 atm. Comparative penetration tests 
show that Cu and Al are not penetrated by H, whereas Ni and Fe 
are penetrated, and about equally. 9 references. GEG (10) 

Modification of y-Silumin Alloys. V.O. GAGEN-ToRN & M. 
M. Nazarova. Legkie Metal., Vol. 6, May-June 1937, pp. 9-12. 
In Russian. Original research. After quenching and drawing, the 
mechanical properties and microstructures of the modified and ordi- 
nary Al alloys containing 12% Si, 0.4% Mn and 0.3% Mg are 
almost identical. HWR (10) 

Deformation of Beta Brass. ALDEN B. GRENINGER (Harvard 
U.) Metals Tech., Vol. 5, Feb. 1938, T.P. 892, 8 pp. Original 
research. Polished specimens of £8 brass subjected to light de- 
formation showed both slip lines and deformation bands. The 
latter appears to represent a composite slip movement having 
directional components differing from those of pure slip. Slip in 
B brass is on [110]; the broad corrugations are inclined at angles 
a few degrees to [110]. 9 references. JLG (10) 


The Scattering of X-rays by Crystals with Variable Lamellar 
Structure. L. LANDAU (Phys. Inst., Moscow) Phys. Z. Sowjet- 
union, Vol. 12, No. 5, 1937, pp. 577-585. In English. Original 
mathematical research derives a formula for the distribution of 
intensities of X-ray lines scattered from crystals with various 
lamellar structure. The shape of the spots in a Laue diagram, 
and of the lines in a rotational pattern, are examined. EF (10) 
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lowing table: 


Mn: about + 


The System Gallium-indium. SipNEY J. FRENCH, DONALD J. 
SAUNDERS & GEORGE W. INGLE (Colgate Univ.) J. Phys. Chem., 
Vol. 42, Feb. 1938, pp. 265-274. Original research. On the Ga 
side of the diagram, which is established for the first time, no 
vidence of the formation of solid solutions was found. Like Ga 
itself, the Ga-alloys have a marked tendency towards supercooling. 
Although the eutectic alloy (23-26% In) freezes at 16° C., it 
was possible to maintain some of these alloys in the liquid state 
everal degrees below 0° C. The solid solution range of Ga in In 
extends up to 9.8% Ga. The results predicted by the Hume- 
Rothery rule are in qualitative agreement with those observed. 
On the other hand, the use of other obtainable values for atomic 
radii indicate the probability of no solid solutions, for in all such 
cases the mean difference in atomic radii is greater than the limit- 
ing value of 13.5%. EF (10) 


Acoustic Investigation on the Formation of Martensite 
Needles (Akustische Untersuchung der Bildung von Martensit- 
nadeln) Fritz Forster & EricH Scuem. Z. Metallkunde, Vol. 
28, Sept. 1936, pp. 245-247. Describes a testing machine record- 
ing sounds emitted during the formation of martensite. The 
sounds represent the formation of individual needles, but the 
problem of the recording of all needles has not been solved. The 
electric current representing the recording of a single needle 
formation rises steeply in the beginning but then decreases slowly. 
The upper limit of the time of formation of martensite has been 
deduced to be 0.002 sec. During cooling, the number of needles 
formed first increases and then decreases. If cooling be arrested, 
the formation of martensite stops quickly. With decreasing grain 
size, the number of needles increases and their size correspond- 
ingly decreases. EF (10) 


Effect of Tension during Martensite Formation on the Struc- 
ture of an Iron-nickel Alloy (Einfluss einer Zugbelastung 
wahrend der Martensitbildung auf das Gefiige einer Eisen-Nickel- 
Legierung) G. WASSERMANN. Arch. Eisenhiittenw., Vol. 11, 
Aug. 1937, pp. 89-92. Original research. In sheets of single 
crystals of an Fe-Ni alloy with 30% Ni, it was observed that in 
the Y-a transformation, the martensite needles formed at an angle 
of + 17° with the cube axis. When tensile stress was applied in 
the direction of the cube axis, this angle increased with the in- 
tensity of stress, until finally the needles formed at + 56° to the 

axis. X-ray studies indicated that the correspondence of 
(111)¥Y with (110)a still obtained. SE (10) 
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Statistical Structure Studies. III. Crystallization and Nuclea- 
tion Rates in the Austenite to Pearlite Transformation (Statis- 
tische Gefiigeuntersuchungen III. Kristallisations- und Keim- 
bildungsgeschwindigkeit bei der Umwandlung von Austenit in 
Perlit) E. ScHem & A. LANGE-WEISE. Arch. Eisenhiittenw., Vol. 
11, Aug. 1937, pp. 93-95. Original research. Samples of eutec- 
toid steels were water-quenched after holding at sub-critical tem- 
peratures to produce partial transformation of the austenite. The 
rate of crystallization and nucleation was then judged from the size 
and number of the pearlite patches. The number of nuclei 
formed and the rate of pearlite growth depended on the maximum 
temperature of heating of the austenite and on the time of holding 
at this temperature. SE (10) 

Copper-tin Alloys (Zur Kenntnis der Kupfer-Zinn Legierun- 
gen) C. Haase & F. PAWLEK. Z. Metallkunde, Vol. 28, Apr. 
1936, pp. 73-80. Original research. If Cu-Sn alloys containing 
not less than 5% Sn are tempered after sufficient cold work, a 
precipitation of a new constituent will occur. The process of pre- 
cipitation was studied by measuring changes in electric resistance, 
Brinell hardness, and by X-ray and microscopic methods. The 
effects of Sn concentration, cold work and temp. and time of 
tempering were correlated with these measurements. The fol- 
lowing solubility limits were found for the a-solid solution: at 
400° C., 13.5% Sn; at 350° C., 10.9% Sn; at 300° C., 5.5% Sn; 
at 250° C., 2.8% Sn; at 200° C., 1.2% Sn. Below 350° C., the 
precipitate consists of CusSn and not of the 4-phase. Between 
350° and 375° C., 8 decomposes to a + Cu;Sn. GEG (10) 

The System Iron-manganese-silicon (Das System Eisen-man- 
gan-silizium) R. Voce. & H. BeparFr. Arch. Eisenhiittenw., Vol. 
10, June 1937, pp. 581-586. Original research. Various methods 
through the ternary system up to the compositions of the com- 
pounds FeSi and MnSi were determined and are shown in dia- 
grams; the structures of several of the alloys are illustrated in 
SE (10 
Transformations in Manganese Steels with up to 1.2% Aped) 
17% Mn (Die Umwandlung im festen Zustande bei Mangan- 
stahlen mit Gehalten bis 1.2% C und 17% Mn) W. Toraute 
& K. LinpEN. Arch. Eisenhiittenw., Vol. 10, May 1937, pp. 515- 
523. Original research. Fe-Mn alloys were studied by magnetic, 
dilatometric, and electric resistance measurements, and the effects 
of adding C determined. Besides the transformations and the 
solubility. of C in the different phases, the mechanical properties of 
alloys up to 6.4% Mn and 0.8% C were also determined. 


SE (10) 
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Effect of Pressure Upon the E astic Parameters of Isotropic 
Solids According to Murnaghan’s Theory of Finite Strain. 
FRANCIS BircH (Harvard Univ.) J. Applied Physics, Vol. 9, Apr. 
1938, pp. 279-288. Theoretical. Murnaghan has developed a 
theory of elasticity for the general case of strains of finite magni- 
tude. The author has applied this to discuss the effect of hydro- 
static pressure upon the elastic constants of an isotropic body 
when small strains are superposed on hydrostatic strain. Calcu- 
lated results for the pressure coefficients of compressibility, Young's 
modulus, etc., are in good agreement with available experimental 
data. A _ single-constant formula is derived which reproduces 
within experimental error the volume changes in Na and caesium 
up to 640,000 Ibs./in.*, the highest experimental pressure. 

HFK (11) 


Working of the Surface and Internal Compressive Stresses 
Oberflichendrucken und Druckeigenspanr.ungen) O. FOPPEL. 
Mitt. W dhler Inst., No. 33, 1938, pp. 55-65. Discussion. Reiter- 
ates that working of surface introduces internal stresses, compres- 
sive in some locations, and balanced by tension«! stresses in other 
locations. Internal stresses with either sign decrease the endur- 
ance limit under completely reversed loading. Hence, the im- 
provement in endurance limit found experimentally is ascribable to 
the other results of cold working rather than to the introduction 
of stress. It is suggested that working of the surface closes up 
tiny flaws and should render the surface less vulnerable to cor- 
rosion-fatigue, and to cavitation attack. HWG (11) 


Effect of Transverse Magnetic Fields upon Electric and Heat 
Conductivity of Pure Metals at Low Temperature (Einfluss trans- 
versaler Magnetfelder auf Elektrizitats- und Warmeleitung reiner 
Metalle bei tiefer Temperatur) E. GRUNEISEN & H. ADENSTEDT. 
Ann. Phys., Vol. 31, Apr. 1938, pp. 714-744. Original research. 
Monocrystals of very pure Cu, Ag, Pt, W and Be were examined 
at 195° and —253° C. Electric and heat conductivity are each 
increased by a transverse magnetic field. The effect of lattice 
disturbances (impurities) was investigated, and occasional large 
differences in increase of conductivities explained by anisotropy 
caused by the field. 14 references. Ha (11) 


Powder Metallurgy—the Porosity and Hardness of Com- 
pacted Metals. W. D. Jones. Sands, Clays, Minerals, Vol. 3, 
Apr. 1938, pp. 247-248. The particle sizes for sintering lie be- 
tween 60 mesh and 2 microns. The closest packing in powdered 
material can be obtained by cubes or laminar shapes. Moderate 
pressures up to 5 tons/in.* produce relatively porous masses; 
high pressures of 100 tons/in.” and more can produce a material 
as dense as a casting. Cold-pressed Cu can have 180 Brinell hard- 
ness. Fritting and sintering methods are described. 10 references. 

Ha (11) 
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A. J. PHILLIPS, SECTION EDITOP 


Notes on the Optical Constants of Rhodium (Bemerkungen 
iiber die optischen Konstanten des Rhodiums) M. AUWARTER. 
Z. tech. Physik, Vol. 18, Nov. 1937, pp. 457-459. Original re- 
search. The reflectivity of metallic Rh coatings varies but slightly 
with varying wave-length of light within the visible spectrum. 
It varies uniformly and only slightly within the infrared range 
up to 10,000 A.U.; and decreases gradually with decreasing wave- 
length within the ultraviolet range down to 2,270 A.U., as does 
Al, to which it is but slightly inferior. It does not vary per- 
ceptibly with varying temp. up to 450° C., at which it decreases 
greatly, on account of the formation of Rh:O;. The penetrability 
of thin Rh films is independent of the wave-length within the 
visible spectrum even at low extinction values. Penetrability 
measurements within the infrared and ultraviolet range are briefly 
reported. Thin Rh coatings are not subject to aging phenomena, 
as confirmed by electric resistivity measurements at different temp. 
up to 700° C., in which an extremely small hysteresis, due to 
beginning oxide formation, is observed. During the preparation 
of Rh coatings, care must be exercised, since in some cases their 
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reflectivity was greatly reduced, probably by surface reactions which 
have not been studied. The optical properties of correctly pre- 
pared Rh coatings are not affected by exposure to different atmos- 
pheric conditions or to vapors of strong acids and alkalies. The 
great hardness and adhesive power of thin Rh layers deposited on 
glass and quartz surfaces render them very suitable as mirror coat- 
ings for optical instruments, particularly when long-time constancy 
of optical properties is required. The results of the author's 
optical measurements on thin Rh coatings and films are plotted 
in several diagrams given in the paper. ORS (lla) 


Influence of Ti on Aluminum, ‘TAKAYASU HARADA. Su/yok- 
wai-Shi., Vol. 9, Apr. 1938, pp. 543-550. In Japanese. Original 
research. The impurities contained in the Al manufactured from 
bauxite were found by spectroanalysis to be Fe, Si, Mg, Ga, Cu, 
Ti, Li, Na, and depending on the locality from where the bauxite 
comes, on the apparatus, and on the reagents used, Pb, Mn, Zn, 
Sn, V and Ni. In the present experiment, the influence of Ti on 
the various properties of the Al was investigated. A very small 
quantity of Ti improves the impact resistance and tensile proper 
ties, but 0.19% or more of this element decreases them. Both 
the Erichsen value and electric conductivity decrease markedly 
with even a small percentage of Ti, and remain nearly constant 
above 0.19% Ti. Ti does not appreciably affect the color of the 
anodic oxide. A small amount of Ti refines the grain of cast Al 
Thermal analysis proves that a peritectic point in AI-Ti alloy: 
exists at about 0.19% Ti. HN (11a) 


va Superior Cope 
FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.M. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in great ductility and 
toughness as evidenced by its high reduction of area 
and resistance to impact. 


OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 
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The Dependence of the Modulus of Elasticity, of the Elastic 
Limit, and of the Tensile Strength of Palladium on its Hydrogen 
Content (Ueber die Abhangigkeit des Elastizitatsmoduls, der 
Elastizitaétsgrenze und der Zerreissfestigkeit des Palladiums vom 
Wasserstofigehalt) F. Kriiczr & H. JUNGNITZ. Z. tech. Physik, 
Vol. 17, Sept. 1936, pp. 302-306. Original research. Determina- 
tions of the tensile properties of Pd wires electrolytically charged 
with H to 13 different degrees indicated that the modulus of elas- 
ticity, the elastic limit, and the tensile strength of Pd first in- 
crease with increasing H content up to about 110 volume parts H, 
then decrease greatly, attaining low constant values at about 850 
volume parts H. The diagrams are closely related to the pressure 
ys. composition diagram of the Pd-H system: The first increase 
of the values of the tensile properties corresponds to the interval 
from 0 to about 3 atomic % H in which the amount of H absorbed 
is proportional to pH’, i.e. in which H is absorbed in atomic 
form. The subsequent decrease of the values of the tensile prop- 
erties corresponds to the composition interval of about 3-77 atomic 
% H in which H is probably absorbed in molecular form and is 
not built-in into the crystal lattice. Upon exceeding the maximum 
solubility at about 77 atomic % H, the properties are practically 
independent of the H content. ORS (11a) 


Measurements of Internal Friction in Age-hardening Alloys 
with a Modified Torsion Pendulum Apparatus. R. A. FLINN, 
Jr., & JOHN T. NorTON (Mass Inst. Tech.) Metals Tech., Vol. 5, 
Apr. 1938, T.P. 914, 10 pp. Original research. The Féppl-Pertz 
or von Hydekampf machine for determining damping character- 
istics was modified to secure greater sensitivity and accuracy. The 
chief modifications consisted in replacing the pen with an optical 
system for recording movement of the inertia bar and in using a 
pivot made by 2 spring strips at right angles. The apparatus was 
suspended by a single wire. Use of the pendulum with Al alloys 
showed that significant changes in damping properties resulted 
on precipitation hardening. JLG (11a) 


Indium-treated Bearing Metals. C. F. Smart (Gen. Motors 
Corp.) Metals Tech., Vol. 5, Apr. 1938, T.P. 900, 13 pp. Original 
research. Both simple corrosion tests and service tests showed 
that the addition of In to Cd-Ag bearings increased the resistance 
to corrosion by oils that rapidly corroded the bearings containing 
no In. In-containing bearing metals were prone to give a brittle 
bond between the bearing and the steel back, but In could be intro- 
duced in the bearing metal by plating In on the Cd-Ag bearing 
and then diffusing In into the bearing by heating to suitable 
temp. Two hrs. at 340° F. was a satisfactory treatment. 

JLG (ila) 

Niobium Meta'. K. H. KREUCHEN. Can. Chem. Proc. Ind, 
Vol. 22, May 1938, p. 183. Abstracted from Chemische Fabrik. 
Columbium (Niobium) is more ductile than Ta and, like it, will 
absorb gases at temp. above 300° C. Its m.p., 2500° C., is about 

50° below that of Ta. At ordinary temp., it shows no change 
when submitted to the action of N, O, steam, H, CO, Cl, COn, I, 
Iir, SOx, and H:S. At 400° C. Cb burns in air to form a yellow 
powder, Cb:Os. It reacts with H at higher temp. to form a glass- 
hard hydride. N reacts with Cb at about 600° C., and CO and 
COz at 1200° to form a carbide which is very hard, melts at 
over 4000° C., and is insoluble in all acids. Alkaline melts rap- 
idly attack Cb. Cb offers good resistance to materials other than 
HF, conc. H2SQ,, conc. HCl, and strong alkali. WHB (11a) 
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Permanent Magnet Steel with High Nickel and Low Aluminum 
Content. B. Livsuits & D. GrinGcAauz. Kach. Stal, Vol. 5, No. 
12, 1937, pp. 39-43. In Russian. Original research. Steels con- 
taining 0.10 C and 12% Al, with 30 and 32% Ni, were investi- 
gated for magnetic properties after different heat treatments. 
Quenching in oil from 1300° C. followed by tempering at 650- 
670° C. gives the best properties, By — 5500 gauss and H, = 
675 oersteds for the 32-12 steel. The same steels with Al con- 
tent reduced to 10% had inferior characteristics. All 4 steels were 
of a lower magnetic quality than the alloys containing 28% Ni 
and 11% Al previously described (Metals and Alloys, Vol. 9, May 
1938, p. MA 318R/7). (11b) 


Phosphorus as an Alloying Element in Steels for Use at Ele- 
vated Temperatures. H. C. Cross & D. A. Krause (Battelle 
Mem. Inst.) Metals and Alloys, Vol. 8, Feb. 1937, pp. 53-58. 
Original research. P increases tensile strength and yield strength 
in steels with 0.10-0.17% C without changing ductility and im- 
proves creep resistance, especially in the presence of Cr. The 
authors suggest replacing part of Mo by P to obtain high creep 
resistance. Impact resistance at elevated temp. is improved when 
P is added in amounts not exceeding 0.20% P. 10 references. 


GEG (11b) 


PHILLIPS, SECTION EDITOR 
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The Etfect of Copper on Some Alloy Steels. R. HARRISON 
(Res. Dept., Woolwich) J. Iron Steel Inst., May 1938, Advance 
Copy No. 4, 38 pp. Original research. Mechanical properties of 
steels containing from 1 to 6% Cu, in the oil-hardened and in the 
temper-hardened condition, were examined. The maximum in- 
crease in temper hardening was observed in a low-C steel with 
0.5% Cr and 1.6% Cu. Increasing the alloy content in order to 
obtain a higher final hardness introduced a tendency to air harden- 
ing, and the temper-hardening effect was masked by the softening 
due to tempering. The highest tensile strength obtained by temper 
hardening alone was about 50 tons/in.* The low impact values 
usually associated with temper hardening were increased by in- 
creasing the reheating time or temp. Temper hardening of Cu 
steels would have a limited application, but Cu might prove a use- 
ful element in quenched and tempered steels. Considerably 
higher tensile properties were obtained in a medium-C steel with 
1.0% Cu than in a similar steel with 1.4% Ni, and the proper- 
ties of a 3.4% Cu-0.9% Cr steel were slightly better than those 
of a 3.5% Ni-0.9% Cr steel. In hot working the steels used in 
the investigation, a maximum temp. of 1050° C. was used in order 
to avoid melting any metallic Cu that might form -in the scale. 
Steels with more than 5% Cu could not be hot worked, even at 
lower temp. 23 references. JLG (11b) 

Domain Theory of Ferromagnetics under Stress. Part II. 
Magnetostriction of Polycrystalline Material, WILLIAM FULLER 
BROWN, JR. (Columbia Univ.) Phys. Rev., Vol. 53, Mar. 15, 
1938, pp. 482-491. Mathematical. Expressions are derived for 
the magnetostriction of polycrystalline Fe and Ni when the 
domains are isotropic, and when they are crystalline and have 
{111} or [100} as the direction of easy magnetization. The effect 
of assuming uniform strain rather than uniform stress is dis- 
cussed. For Fe at room temp., the experimental data fit the the- 
oretical curve over a limited range; the deviations at high and 
low magnetizations can be explained qualitatively. For Ni at 
temp. from 6° C. to the Curie point, excellent agreement is found 
between theory and experiment. The analysis indicates that for 
the specimen studied, the domains are polycrystalline at low temp. 
but become smaller than the crystals at a little below 200° C., 
where the direction of easy magnetization becomes [100}. From 
the measurements at the higher temp., values are obtained for the 
saturation magnetostriction of Ni crystals magnetized in the [100] 
direction; from these and the saturation magnetostriction of poly- 
crystalline Ni, values for the [111] direction are calculated. 

WAT (11b) 

Heat-resisting Iron-aluminium Steel. A. P. SArimowskI, N. F. 
Drospow & K. W. NASCHTSCHEKIN. Iron & Coal Trades Rev., 
Vol. 136, Apr. 1, 1938, p. 576. Descriptive. The manufacture of 
a steel containing 12% Al and 2% Cr, and its properties are 
described. The ingots were removed from the molds at 1000- 
1100° C. and then cooled in sand; their composition was 0.05% 
C, 0.26% Si, 0.22% Mn, 2.13% Cr and 12.48% Al. The grain 
was very coarse (up to 100 mm.’ average) and the casts were 
fairly brittle. The strip rolled from them had a silvery dense 
skin. Cold-drawing of wire of 6 mm. diam. after reheating at 
650° C. proved unsuccessful. Forging at 600-850° reduced the 
grain size markedly. The tensile strength of 3 mm. wire was 
130,000 Ibs./in.* as-drawn and decreased with increasing reheat- 
ing temp. to 102,000 lbs./in.’ Recrystallization temp. lay between 
500° and 700° C. A brownish oxide scale was formed between 
700° and 900°, and a metallic gray (alumina) scale between 
1000° and 1200° C. The alloy has a ferritic structure and, there- 
fore, shows marked grain growth at high temp. Ha (11b) 


Structure and Properties of Titanium-bearing 18 CR-8 Ni 
Steel. Ts. RAFALOVICH. Teoria i Pract. Met., Vol. 10, No. 3, 
1938, pp. 50-53. In Russian. Original research. Billets for 
seamless tubing are made in one plant, pierced in the second and 
drawn to size in the third. Quite often, billets could not be 
pierced, and the cause of the trouble was attributed to incorrect 
analysis and to a 2-phase structure produced by it, which could 
not be eliminated by heating up to 1280° C. Satisfactory billets 
contained 0.10-0.12% C, 18 Cr, 8 Ni, 0.35 Si, 0.37 Ti; and the 
unsatisfactory, 0.10-0.12 C, 19 Cr, 8 Ni, 0.77 Si, 0.60 Ti, both 
being averages of 9 heats. (11b) 


Thermal Expansion of Ni-Cu Alloys at Low Temperatures. 
S. AOYAMA & T. IT6é. Nippon Kinzoku Gakkai-Si, Vol. 2, Mar. 


.1938, pp. 100-108. In Japanese. Original research. With a 


dilatometer for low temp. (down to the boiling point of liquid H), 
the thermal expansion and behavior of Ni-Cu alloys were studied. 
Expansion coefficient-concentration curve between 0° and —196° 
C. shows a slight change in curve at about 60% Ni. NS (11b) 


The Influence of Arsenic on the Properties of Rail Steel. 
VY. Tikuovsku. Stal, Vol. 7, July, 1937, pp. 60-71. In Rus- 
sian. Review plus original research. The presence of As up to 
0.18% does not lower the impact resistance or other mechanical 
properties of basic converter steel containing 0.40% C and 1% Mn. 

HWR (11b) 
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12-EFFECT OF TEMPERATURE 


The abstracts in this section are prepared in co-operation with the Joint High Temperature 
Committee of the A.S.M.E. and the A.S.T.M. The purpose of this cooperation is to make 
readily available complete references to the literature of this subject. The Committee does 
not necessarily subscribe to the statements of either the author or the abstractor. 
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Comparison of the Tensile Deformation Characteristics of 
Alloys at Elevated Temperatures. CHARLES R. AUSTIN & H. D. 
Nicko. (Penn. State College) J. lron Steel Inst., Advance Copy 
No. 1, May 1938, 41 pp. Original research. Creep tests of low 
precision were made on 18-8 Cr-Ni steels, Cr steels of high Cr 
contents, and alloys of the Konel type (Ni, Co and Cr with and 
without Ti and W). Temp. were 600°, 700° and 800° C., and 
stresses ranged from 2,000 to 8,000 lb./in.®” A few data are given 
on tests at 950° and 1000° C. in H:. Generally, one specimen 
was kept loaded at a low stress for 300 or 400 hrs., the stress 
raised for an additional period, and this process continued until 
very marked elongation had taken place. Results of a very careful 
microscopic study of the alloys tested are given, and an attempt 
is made to correlate performance at high temp. with microstructure 
Or microstructural changes at testing temp. 18 references. 


JLG (12) 


Flanged Pipe Joints for High Pressures and Temperatures. 
R. W. Battey. Engineering, Vol. 144, Oct. 1, 1937, pp. 364- 
365; Oct. 15, 1937, pp. 419-421; Oct. 29, 1937, pp. 490-492; 
Nov. 12, 1937, pp. 538-539; Dec. 3, 1937, pp. 615-617; Dec. 17, 
1937, pp. 674-676. Mathematical. Analyses are given of the 
stress distribution and deformation of a heavy ring of rectangular 
cross section. The treatment includes the effect of bolt holes, of 
the fillet between flange and pipe and of the pipe wall, upon 
deflection at the flange. Part II deals with creep behavior and 
the application of the results of analyses to practice. LFM (12) 


H. C, CROSS, SECTION EDITO® 


Steels for High Steam Pressures and Temperatures. R. W. 
BAILEY. Iron & Coal Trades Rev., Vol. 136, Apr. 22, 1938, p. 
683. Discussion of the use of carbon steels for marine service 
up to 1000 Ib./in.* steam pressure and temperature of 875° F. 
For normalized 0.4% carbon steel, total creep of .001 in./in. in 
100,000 hrs. (11.4 yrs.) is satisfactory (except press fits), where 
small creep is essential. For tubes and pipes, .003 in./in. is 
allowable. 0.5% molybdenum is more creep resistant above 875° 
F. Addition of 1% Cr to 0.5% Mo steel is beneficial (for long 
life) only for a limited temperature range above 875° F. Creep 
data were collected under different conditions in cylinders and 
tubes, and relations between diametral creep and life established. 
At present marine steam temperatures, scaling and oxidation are 
not serious. A 5% Cr, 0.5% Mo steel shows better resistance to 
scaling but lower creep resistance than plain 0.5% Mo steel. 
Freedom from intercrystalline attack recommends carbon steel for 
temperatures now used in marine (British) practice. 

Ha + HCC (12) 

Analysis of Bolted Joints at High Temperature. E. 0. 
Waters. J]. Applied Mechanics, Vol. 5, Mar. 1938, pp. A-7— 
A-10. Mathematical. A preliminary mathematical study showed 
that the flanges in a typical bolted joint for piping have a 
more uniform and favorable stress distribution after creep has 
occurred than when the joint is first tightened up. The estimation 
of its durability at high temp. is considered to be a compound 
relaxation problem, the calculation of which is discussed. 4 ref- 
ences. Ha (12) 
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13-CORROSION AND WEAR 


Preventing Corrosion in the Sulfate Pulp Mill. JAmss A. LEE 
(McGraw-Hill Pub. Co.) Trans. Electrochem. Soc., Vol. 73, 1938, 
Preprint No. 31, 7 pp. A survey of the experiences of a number 
of mills. The digestion liquors are complex mixtures, the main 
constituents of which are NaOH and NaS. Some steel plate 
digester shells lasted 20 yrs. or longer without pitting, while 
others pitted in half that time, especially around welds. 18-8 
Cr-Ni steel makes the best shell. Abrasion by particles in the 
liquor may be as important as corrosion in causing wear of equip- 
ment. Monel metal or low C steel are best for diffusers.. Cast 
Fe or cast steel pit badly. Steam and liquor inlets and outlets 
are best made of stainless steel, Ni-Resist, or Monel. Stainless 


stec! tubes are satisfactory for indirect heaters. Galvanic cor- 
rosion has been noticed between corrosion resistant steel tubes and 
stec! shells. The following is a summary of alloys to be used for 


various kinds of equipment: Circulating pumps—18-8 Cr-Ni steel, 





18-8 with Mo. Ni-Resist: evaporator tubes—stainless steel; wire 
cl for vacuum filters—Monel metal; condensate pumps—stain- 
less steel. Monel, acid resistant bronze; milk of lime pumps— 
re : Cl liqnor pumps—cast Fe, stainless steel, high Si-Fe. The 
ci sitions of the alloys are given. AB (13) 


de and Cathode We'ght Losses in Galvenic Corrosion. 
W WesLey (Intern. Nickel Co) Trans. Flectrochem. Soc... Vol. 


73. ‘938, Preprint No. 5, 11 pp. Original research. The cor- 
of various bi-metallic couples. consisting of Fe, Ni. Cu. Al, 
an' alloys. such as stainless steel, Monel. etc., was studied in a 
nv ber of aerated solutions. such as sodium chloride. sulphuric 

calcium chloride. etc. The galvanic currents produced were 
alo measured. The normal rate of corrosion (/.e. the corrosion 


o the specimens individually) of each metal was determined 

‘> comparison. All specimens were rotated in the corrosion 

‘ium at a linear speed of about 5 m./min. The results show 

the weight losses of the anodic members of the couples are 

xximatelv equal to the weight losses calculated from the sum 

he normal corrosion and the galvanic current. The cathodic 

bers of the couples are protected by the galvanic current so 

the corrosion is less than the normal rate. Experiments with 

vel and Fe cathodes show that the protective action is propor- 

il to the galvanic current, and that the minimum current 

ity (“protective current density’’) required to substantially 
ent corrosion is equivalent to the normal rate. of corrosion. 


AB (13) 


Hydrogen Attack of Steel. Metallurgist (Suppl. to Engineer), 
feb. 25, 1938, pp. 108-110. . Correlated abstract of recent Ger- 
man and British work. Attack of H on steel at high temp. and 
pressures seems to consist of decarburization. associated with 
cracking, and the formation of large blisters. The rate of decar- 
burization depends on the velocity of the actual decarburization 
reaction rather than on the rate of diffusion of H. H attack is 
ided by cold working the steel. The most sensitive indication of 
H attack was the notched bar impact figure coupled with a matt- 
gray appearance of the fracture. One investigator gives limitine 
conditions of temp. and pressure under which no attack occurs. 
His figures indicate that those of another worker, which show that 
mild steel as normally found in the usual forging furnace can have 
a long life in H at 250 atm. only if the temp. is below 150° C., 
are too low. Still other investigators offer results that do not sup- 
port the general conclusion that the rate of H diffusion and the C 


content hive no effect on the intensity of H attack on steel. The 
studies have succeeded in differentiating H attack from low- 
pressure decarburization. VVK (13) 


Hot-dip Galvanizing of Steel Wire (Feuerverzinkung von 
Stahldraht) A. Ketter & K. A. BoHAceK. Stahl u. Eisen, Vol 
58, Apr. 14, 1938, pp. 402-405. Original research. Light coated 
galvanized wire carries between 50 and 150 g./m.* of Zn; heavy 
coated, between 225 and 300 g./m. A very thin coating of Zn 
is obtained by the Pb-Zn process, in which a layer of molten Zn 
is floated over a Pb bath, so that the wire comes in contact with 
the Zn only momentarily. For a heavy coating, the galvannealing 
process is used. Figures on Zn consumption and losses and dross 
recovery are given. SE (13) 
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, A 
Oxidation of Iron and Steel at High Temperatures. A. 


coRmawpan se, SECTION EDITOR 
FARNIK & F. KALuzA. Hutnik, Vol. 10, Feb. 1938, pp. 117-123 
In Polish. Original research. At a constant temp., the curve 
showing the relationship between increase in weight and time is 
parabolic. This shows that, as the oxide layer thickens, it in- 
creases the resistance to the diffusion of O and thus acts as a bar- 
rier to further oxidation. Oxidation is smaller in an atmosphere 
of combustive gases than it is in the air. This, however, depends 
on the water vapor content and on the carbon dioxide content in 
these gases. Gases with higher content of CO decrease the oxi- 
dation far more than gases with high content of H2. At the sur- 
face metal/oxide interface there is a transition layer consisting both 
of metal and of oxides. Only steel with 24.5% Cr and 19.77% 
Ni, of all the steels investigated, had no transition layer, but a 
very distinct layer of oxides. In an atmosphere ‘completely 
neutral,” such as pure No, no oxidation at high temp. was observed. 
High-speed steel with 21.07% W, 4.59% Cr and 0.83% Mo was 
very heavily oxidized at high temp. This shows that there is a 
large and fruitful field of research in connection with repressing 
the oxidation of this steel at high temp. It is suggested that at 
900° C. working temp., steel with 14.7% Cr be used, at 1000° C., 
steel with 14.7% Cr and 8.8% Ni, and at 1200° C., steel with 
24.5% Cr and 19.8% Ni. Oxidation of these steels at indicated 
temp. is at the minimum. JMG (13) 
Corrosion by the Impact of Falling Drops. G. WELTER. 
Engineering, Vol. 145, May 13, 1938, pp. 521-522. Original re- 
search. Gives method of procedure and results obtained on the 
effect of velocity of impact of corrosive medium on different 
metals. Qualitative tests conducted with 3% NaCl solution, 
brought in contact with metals in form of drops falling from 
height of from 1.5 m. to 5 m. and by merely keeping specimens 
moist without impact, showed duralumin (after 13 days) to be 
more strongly attacked by the drop test. The attack was parallel 
to direction of grain. On specimens subjected to drop test for 
45 days, local corrosion reached a depth equal to 60% of thick- 
ness, as compared with depth of 30% on moist specimen. Similar 
results were obtained on Al-Cu-Ni-Mg alloy of RR type. Tests 
on soft steels and on Mg alloy of elektron type showed different 
results. With both materials, and with either test methods, attack 
was confined chiefly to surface, without any considerable penetra- 
tion into the body. However, drop test caused more severe cor- 
rosion of surface, particularly in the case of elektron alloy. Quan- 
titative tests were also carried out. Gives tables showing loss of 
weight in comparative corrosion tests and tensile strength of cor- 
roded specimens. VSP (13) 
Corrosion Specimens (Les Epreuves de Corrosion) J. LUCAS. 
Mem. Artillerie Francaise, Vol. 16, No. 3, 1937, pp. 703-733. 
Critical discussion of the standards for sea water corrosion testing 
as set up by the French Commission on corrosion. Confirmation 
of the Commission's results was obtained. Artificial solution of 
30 g. NaCl and 6 g. MgCl./I1., to which NaHCO; is added, brings 
the pH value to 8.2 + .1. Criticism of standard apparatus for 
salt spray and alternate immersion-emersion, including sketches, 
provides for changes in position of baffles, method of creating 
spray, and method for keeping volume and concentration of solu- 


tion constant. Gives dimensional sketches of standard French 
specimens. The necessity for an accelerated test for stainless steels 
is noted. DJM (13) 


The Long Range Protection of Light Metals by Surface 
Plates (Ueber die Fernschutzwirkung der Deckschicht plattierter 
Leichtmetalle) P. BRENNER & W. RotH. Z. Metallkunde, Vol. 
29, Oct. 1937, pp. 334-7. Experimental. Plates of pure Al, Al- 
Mg-Si (1% Mg), Al-Mg (7% Mg), and Al-Cu-Mg (2% Cu) 
were applied to aged alloys of Albondur (Al-Cu-Mg). The plate 
was removed by etching in strips from 0 to 50 mm. wide and the 
samples were then allowed to corrode in 3% NaCl plus 0.1% 
H:O, for various times up to 54 days. The amount of corrosion 
was then determined by tensile tests. The protective value of the 
plate was observable in even the widest strips and was propor- 
tional to the amount of Mg alloy content or the difference in 
potential between the plate and the basis material. GD (13) 
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The Oxide Film on Rustless Steels and the Anomalies in ther 4 


Use as Cathode Material (Ueber den Oxydfilm auf rostfreien 


Stahlen und die Anomalieen bei deren Verwendung als Katho. — 


denmaterial) F. HALLA & H. Tompa. Korrosion u. Metallschutz, 


Vol. 14, Mar./Apr. 1938, pp. 109-111. Original research. The © 


surface oxide film responsible for the corrosion resistance of rust- 
less steels was investigated by stripping it from the surface or dis. 
solving it, and measuring the magnitude and distribution of local 
element action. If a piece of rustless steel is used as a cathode, the 
deposit on the surface depends on the condition of the oxide film; a 
cathode from which the deposit is easily stripped is called normal. 
If a surface is polished and placed immediately in the bath, no 
satisfactory deposit can form on it because the oxide film has been 
destroyed in polishing (abnormal e¢athode). By exposing the 
surface to air, the oxide films is in time restored and the cathode 
becomes normal again. Agitating the cathode in hot water has the 
same restorative effect. The different conditions under which 
anomalies occur, and agents used to prevent them, are discussed at 
length. 14 references. Ha (13) 

Influence of Composition and Treatment on the Rate of Acid 
Attack on Mild Steel. C. A. Epwarps, D. LUTHER PHILLIPs & 
D. F.G. THomas. J. Iron Steel Inst., Advance Copy No. 3, May 
1938, 40 pp. Original research. Induction-furnace melts of 24- 
lbs. each were made for the study and rolled to tin-plate gages. 
The influence of P, C, S, and Cu on the rate of attack by 6% 
sulphuric and 2% citric acids was then determined. The rate of 
attack increased as the P increased. Up to a given Cu content, 
depending on other constituents and treatment of steel, Cu de- 
creased rate of attack. Rate of attack decreased as C increased. 
Variations of S up to 0.15% had little influence on rate of attack. 
The effect of heavy cold rolling was to increase the rate of attack, 
This tendency increases as the S$ increases and as the Cu decreases, 
There were some indications that the presence of inclusions, such 
as AlsO;, MnS and Fe;C, gave rise to an increased rate of attack 
after the steel had been cold rolled. With P, which dissolves in 
the ferrite, practically no difference between annealed and cold- 
rolled specimens could be detected in this respect. JLG (13) 

The Effect of Small Additions of Sodium Chromate on the 
Dissolving Velocity of Aluminum and Its Alloys in Sulphuric 
Acid (Die Einwirkung geringer Zusaitze von Natriumchromat 
auf die Auflésungsgeschwindigkeit von Aluminium und seinen 
Legierungen in Schwefelsdure) H. LICHTENBERG. Aluminin, 
Vol. 20, Apr. 1938, pp. 264-265. Original research. Al of 
99.8 and 99.5%, pantal, BS-seawater mangal and silumin were 
subjected to attack by H.SO, for 24 hrs. at 20° C. All samples 
(even the purest Al) were attacked, even in the presence of Na- 
chromate, but the dissolution is influenced by the concentration of 
H.SO,. Attack by concentrated H.SO, is quickly reduced and .l- 
most suppressed by addition of Na-chromate up to 5%; the action 
of dilute H.SO, is increased by Na-chromate and shows a maxi- 
mum. This is explained by oxidation of the H liberated in ‘he 
first stages and then by the formation of a protective layer of Na- 
chromate on the Al, which hinders the free access of the acid to 
the metal surface. No explanation can be offered for the reduced 
attack of concentrated H2SO,. Ha (13) 

An Investigation of Corrosion of Magnesium Alloys VII. §. 
MorioKA & T. SaiT6. Nippon Kinzoku Gakkai-Si, Vol. 2, Feb. 
1938, pp. 44-50. In Japanese. Original research. The effect was 
studied of the addition of Mn, Mn + Si or Al + Mn on the cor- 
rosion of the ternary Mg alloys Mg-Zn-Sn, Mg-Sn-Pb, Mg-Zn-Cd 
and Mg-Sn-Cd. (1) Mn either has no effect on, or is slightly 
harmful to, highly resistant alloys, and no more than 0.5% Man 
should be added. (2) Addition of Si up to 0.6% is harmful. 
(3) In the presence of 0.5% or more of Mn, an appreciable quan- 
tity of Al can be added without having much harmful effect. For 
Part VI, see also Metals and Alloys, Vol. 9, Apr. 1938, p. MA 
255L/2. NS (13) 

Formation of Protective Films on Aluminum Containing Mag- 
nesium (Beitrag zur Frage der Schutzschichtbildung auf mag- 
nesiumhaltigem Aluminium) WERNER GELLER. Z. Metallkunde, 
Vol. 28, July 1936, pp. 192-194. Original research. The cor- 
rosion stability of Al and its alloys is mainly due to the formation 
of a self-healing protective film. Additions of 0.05-1.0% Mg to 
high purity Al (0.006% Fe, 0.011% Si) improved the formation 
of a passive film in very dilute alkaline solutions (0.001% and 
0.01% NaOH) and in a mixture of HCl and HNO. In a strong 
alkaline solution, the protective film is ruptured, beginning at a 
certain critical concentration and temp., and resulting finally in 
violent attack. EF (13) 

The Effects of Turbulence and Cavitation upon Erosion and 
Corrosion. C. J. ODEND’HAL. J]. Am. Soc. Naval Engrs., Vol. 
50, May 1938, pp. 231-239. Discussion of the author's observa- 
tions on effect of turbulence or other causes for reduced pressure 
in promoting erosion and corrosion due to release of dissolved 
O.. A number of recommendations are advanced for decreasing 
turbulent conditions in sanitary pumping systems and for removal 
of air by deaerating heaters from feed water of boiler —, 

WB (13 
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Metallurgical Progress and the Steam Engineer. L. SANDER- 
soN. Steam Engr., Vol. 7, Feb. 1938, pp. 204-205, 208. Review. 
Recent progress includes development of a wide range of cast 
irons to withstand heat and corrosion (7.e. austenitic Ni-Cr-Cu cast 
Fe), improved alloys for feed-pump casings, corrosion-resisting 
steels, Monel metal screws for pulverized coal feed, Ni-Fe alkaline 
batteries, Al brass for seamless condenser tubes, steels for high 
temp. service, steels for high temp. turbine rotor and wheel 
forgings, and new alloy steel shovel blades. AHE (14) 


Alloy Dies of Strenes Metal. WILLIAM F. SHERMAN (Staff) 
lron Age, Vol. 141, Jan. 27, 1938, pp. 38-39. Practical descrip- 
tion of dies made from Strenes metal, a Cr-Ni-Mo “alloy.” It 
gives a tensile strength of 50,000 lb./in.*, which may be increased 
by heat treatment to about 75,000 lb./in.? Dies made from Strenes 
metal are used to form refrigerator and automobile head lamp 
It may also be used for bushings. The alloy was de- 


parts. 
veloped by Advance Foundry Co. VSP (14) 
ida. Non-Ferrous 

G.L. CRAIG, SECTION EDITOR 


ring Metals and Materials. Development of New Alloys 
or High Duty Work. H. N. Bassetr. Metal Ind., London, 
Vol. 52, Jan. 7, 1938, pp. 25-32. Review. The number of 
bea: ing metals available today is legion. There is really no rea- 
so. why all operating requirements should not be met by about 
4 alloys: a Sn-base and a Pb-base white metal, and 2 bronzes. 
H pressure lubrication and the use of water-oil emulsions are 


more widely used. Experiments with such emulsions 
d the losses of power in a bearing at 6,000 rpm. 
nearly twice as great for oil as for the emulsion. 


racking of bearing metal linings in shells is an important 

em. The adhesion depends largely on the nature of the layer 

1¢ point of contact of the liner and shell. For really good 
esion, a solid solution intermediate layer is highly desirable. 
eliminate cracking, the problem has been approached from 2 
gles: (1) To use an intermediate bonding alloy, and (2) to 
prove the tensile strength and hardness of the lining. The 
nishing of a bearing surface is an important matter, as it largely 
ietermines the effectiveness of the bearing. Centrifugally cast bear- 
ngs are superior to sand-cast, according to Amsler tests. Owing 
o the considerable reduction in wear which results from cen- 
rifugal casting, the wear during running-in is very small; con- 
equently, careful attention must be given to the clearance of bear- 
ings of this type. Bearing failures are not always due to faulty 
bearing metal or lubrication, but quite often to the use of im- 
proper alloys. Pb-bronzes are finding considerable use in Ger- 
many. The addition of Ni and colloidal graphite has been shown 
to increase the load-carrying capacity of Pb-base bearing metals 
(2 Cu, 10 Sn, 16 Sb, bal. Pb). The disadvantage of the use of 
Zn is its tendency to sieze. Alloys based on Cd are reviewed. A 
minor drawback to all Cd-base alloys is their susceptibility to cor- 
rosion by organic acids in lubricants. Recently, Al alloys have 
been used as bearing metals. These are difficult to run-in and 
some must be finish-machined. Where bearings are only lightly 
stressed, Mg alloys have been successfully used. Generally, Al 
alloy bearings require more care in preparation and greater atten- 
tion in use than do bronzes and white metals, and their use can be 
recommended only when there is some special reason for using 
them, such as the necessity for reducing the consumption of Sn. 
Synthetic laminated plastic bearings have come into use recently 
in heavy rolling mills. The main advantages are: (a) Consider- 
able reduction in friction, (b) the rolls can be held to gage settings 
with less waste, and (c) lower maintenance. Lubrication is 
accomplished with cold water. Small sintered metal bearings of 
Cu, Sn and graphite are being used without any other lubricant 
than that contained in the bearing. All porous bearings are of 
necessarily limited application, and can be used only where con- 
ditions are steady and not severe. 29 references. RWB (14a) 
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New Alloys for Springs Possess Opportunities for Product 
Improvement. R. W. CARSON. Product Eng., Vol. 9, June 1938, 
pp. 213-215. Review. Besides steel, Be-Cu with 2-214% Be, 
“K” Monel (Monel with 2-4% Al) and “Z” nickel (comp. not 
given) are used as spring materials. These non-ferrous alloys are 
precipitation-hardenable, and are usually handled by “solution” 
annealing and quenching before forming. The formed product 
is then precipitation-hardened. In certain cases, duralumin, Mg- 
Cu, Cu-Ni-Si, Au-Ag-Pt alloys and a Cu-Co-Be alloy are also used, 
as they, too, can be heat-treated. The physical properties of the 
first 3 alloys after cold working and heat treating are shown in 
the table. 


2%4% Be-Cu K- Monel Z-Ni 
NL OSS RE Se E ERE EES 8.2 8.6 8.75 
Coefficient of linear expan- 
OA eae eee 17 7.8 YP 
Thermal conductivity B.t.u. 
SE hak ob Hah 0 6 CURD © 8 66-89 180 420 
Electrical conductivity, % of 
RE EO Sa re 18-35 3 11 
Magnetic at room temp...... No No Yes 
Tensile strength before treat- 
UFR. coc aessceuee 120,000 165,000 190,000 
Tensile strength after treat- 
ee PEs so ct cceta ben 195,000 200,000 230.000 
Hardness before...........- 220 Brinell 32 Rockwell C 40 Rockwell C 
Hardness after.......ccses. 365 Brinell 40 Rockwell C 46 Rockwell C 
Elongation before, % in 2 in. 4.3 2.0 2.0 
Elongation after, % in 2 in. 2.0 2.0 5.0 
Tension modulus before, x10° 17 26 30 
Tension modulus after, x10°. 19 26 30 : 
Hardening treatment........ 550-625° F. 980-1000° F. 890-910° F. for 
for %4-1% hr.for 8-12 hr.;4-6 hr.;  fur- 
furnace cool nace cool at 
25°/hr. to any desired 
800° F. rate Ha (14a) 
High Strength Light Alloys. Improved Alloys and Pro- 
duction Methods. E. R. Gapp. Metal Ind., London, Vol. 52, 
Jan. 7, 1938, pp. 5-10. General. Introduction of powerful 
presses, with a reduction of number of reheatings, has revived 


interest in the use of this equipment. In the casting field, gravity 
die castings are replacing sand castings. For sand castings, im- 
proved cores and patterns are being introduced. For structural 
work, Mg is again being looked upon with favor, due to improved 
means of protecting it from corroding. The success of Mg in 
engine construction is an old story. The new casting alloy of Zn 
and Ag is said to reduce the porosity. For high temp. work, 
Mg is not yet adaptable, for it rapidly loses its strength as the 
temp. is raised, but it is claimed that the use of Ce, Co and Mn 
improves these properties. The Al alloys used for elevated temp. 
have not changed much recently. The high coefficient of ex- 
pansion of these alloys is a distinct disadvantage when working 
with steel. The high Si alloys lack this disadvantage and are 
finding wide application in engine design. In some cases it is 
advantageous to use the high strength Al alloys in the annealed 
or partly annealed condition to rid the material of internal stresses. 
The question of internal stresses in these alloys is very important. 
Duralumin Alergic, Chromet and other alloys have been used with 
some success in composite bearings. The bonding of the Al 
alloys to the backing material constitutes a problem. The use of 
Be for light alloys remains undeveloped. 8 references. 

RWB (14a) 


Cast Non-ferrous Alloys. Part 1. Selection. A. E. Carr- 
WRIGHT. Can. Metals Met. Inds., Vol. 1, Apr. 1938, pp. 104- 
110. The specific qualities that favor the choice of non-ferrous 
alloys over a ferrous base alloy are: (1) non-rusting or anti- 
corrosion properties, (2) bearing qualities, and (3) non-magnetism. 
The properties of a number of brasses and bronzes are discussed. 
An outstanding quality of Al bronze is remarkable retention of 
strength at elevated temp. Details of laboratory corrosion tests 
of a number of alloys in 10% acetic acid and in 5% H:SO, are 
given, together with a summary of certain important conditions of 
control in making these tests. WHB (14a) 


Alloy for Brake Linings (Legierung fiir Bremsbelage) Giesser- 
eipraxis, Vol. 59, Feb. 13, 1938, pp. 68-69. Descriptive. German 
patent recently granted to Allgemeine Elektrizitatsgesellschaft, 
Berlin, describes an alloy containing 70-85% Cu, 6-15% Pb, 2- 


10% Sn, 0-3% Zn, 1-4% Ni and 1-4% Si. Properties and 
claimed advantages are given. GN (14a) 
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Improvements in Brass Strip and Sheet. High Quality Ex- 
tends Field of Application. H. J. Miter. Metal Ind., London, 
Vol. 52, Jan. 7, 1938, pp. 19-23. Review. Brass is being used 
in greater quantities today than ever before. As the compositions 
in popular use have changed little, the improvements in quality 
can be attributed almost entirely to changes in production methods. 
For modern working practice, the most important requirement 1s 
uniformity. Improved spelter is now available. Scrap selection 
and further treatment prior to passing into the melting shop are 
now aided by various mechanical appliances which give more ac- 
curate composition control. The use of electric melting furnaces, 
protective covers, better control of melting, and casting temp. 
and reduction of absorption of furnace gases tend to improve this 
stage. Modern development in rolling plants have been concerned 
primarily with operation costs. From the viewpoint of most users, 
the last annealing stage in the production of soft brass strip and 
sheet exerts the greatest single influence upon both the mechanical 
properties and suitability of the material for the service intended. 
Control of annealing is obtained by routine hardness tests, the other 
properties being inter-dependent. In the last few years the demand 
has been for small grain size, at the sacrifice of ductility, to 
eliminate “orange peel’ appearance on forming. Surface condi- 
tions influence the cold forming properties, causing fouling and 
slippage, the reasons for which are as yet undetermined. Exact 
control of grain size is a real problem. Extensive demands on 
the part of users for closely controlled grain size, especially in 
cases where this is not exactly necessary, would have the effect 
of debarring the direct use of scrap in making up the alloys. 

RWB (14a) 


The Replacement of Tin in Bronze (Rg 5 and Rg 9), Espe- 
cially by Antimony (Ueber Zinnaustausch in den Rotguss- 
Sorten Rg 5 und Rg 9, insbesondere durch Antimon) W. KEESE. 
Z. Metallkunde, Vol. 28, Mar. 1936, pp. 58-63. Original re- 
search. After reviewing the literature and the patents pertaining 
to the replacement of Sn in Cu-Zn-Sn alloys by Si or Mn, the 
author proceeds to discuss the ternary diagram of Cu-Zn-Sb. The 
compound CusSb may be utilized as the hard component in Cu- 
Zn-Sb bearing metals. Tensile tests on Cu-Zn alloys containing 
up to 8% Sb show that Sb bearing alloys have a much lower 
elongation than the standard alloys. Heat treatment lowers hard- 
ness, tensile strength and elongation of the Sb bearing alloys. 


Conclusion is drawn that Sb is not a suitable substitute of Sn in 
bronze. GEG (14a) 


Running Properties of Aluminum Bearing Metals (Quarzal) 
(Laufeigenschaften von Aluminium-Lagermetallen (Quarzal) ) 
MAXIMILIAN FRHR. VON SCHWARZ. Z. Metallkunde, Vol. 28, 
Sept. 1936, pp. 272-275. Original research. The running proper- 
ties of 5 Quarzal alloys, i.e. Al alloys with 2-15% Cu and low 
additions of heavy metals inducing precipitation hardening, and 
their microstructures, were investigated. The Quarzal alloys have bet- 
ter wearing properties than Sn-base bearing metals. In particular 
they permit higher bearing temp. without seizing under pound- 
ing loads and have a lower specific gravity. Due allowance must 
be made for the coefficient of expansion, which is twice that of 
steel. Good lubrication is essential, but the Quarzal bearings stand 
up well under emergency conditions. EF (14a) 


White Bearing Metals on Lead-tin Basis (Lagerweissmetalle 
auf Blei-Zinnbasis) v. GOLER & F. SCHEUER. Z. Metallkunde, 
Vol. 28, May 1936, pp. 121-126. Review and discussion. Sub- 
stitution of Sn-rich bearing metals with alloys of high Pb content 
and 2-20% Sn, 15% Sb and .5-2% Cu is discussed in detail. The 
authors admit that the physical properties obtained do not permit 
conclusions to be drawn in regard to their performance in actual 
service. The influence of small amounts of Fe, Zn, and Al is 
regarded as detrimental; the addition of Ni, Cd, or As is supposed 
to improve the bearing alloys. However, the authors failed to 
conduct experiments in this direction and they merely quote con- 
tradictory references. 65 references. GEG (14a) 


Light Metals in Cartography and Process Work. H. W. 
GREENWOOD. Light Metals, Vol. 1, June 1938, p. 169. Review. 
The photographic process of map making has hitherto had the 
disadvantage that the photographic paper, used for enlarging, 
shrinks about 3-7 parts in 1000. Also, the contraction is greater 
in one direction than in the other. By gluing the paper on Al 
sheets with water-proof glue, it is odie to reduce shrinkage 
to i part in 1000. Another discovery, which should be of great 
value, is making the aluminum oxide formed by anodic oxidation 
light sensitive by incorporation of light sensitive chemicals. The 
3-color process has been used with great success directly on Al 
and thus produces a permanent, practically indestructible picture. 

AUS (14a) 


Aluminum for Friction Lining (Aluminium fiir Reibungs- 
Belage) W. Lincius. Aluminium, Vol. 20, May 1938, pp. 354- 
356. Practical. Covering of the surface of hoist drums with Al 
increased the friction value quite considerably, so that the load on 
the rope could be doubled without the drum starting to slip 
under the rope. Ha (14a) 
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M. GENSAMER, SECTION EDITOR 


Steel Castings” Replace Built-up Construction. WILLIAM M. ‘ 
SHEEHAN (Gen. Steel Casting Corp.) Metal Progress, Vol. 33, 7 


Feb. 1938" pp. 151-156. Review. Forty years ago locomotives 
were.small, low-powered and thermally efficient, runs were short 
and. road failures common. Locomotive machinery was based on 
iron forgings with a few castings. The general adaptation of 
steel castings was a result of the high cost of maintaining the 
old locomotive and tender foundations and trucks. The entire 
understructure of the modern locomotive and tender comprises cast 
steel foundations. The steam locomotive bed, for example, is, for 
equivalent strength, much lighter than the former built-up con- 
struction. Before its introduction, yearly mileages were 20,000- 
50,000; modern bed-equipped locomotives made 100,000-150,000 
miles annually. Single-piece cast steel tenders in current use 
carry 25,000 gals. water and 36 tons of coal, more than double 
the permissible capacity 20 years ago. The cast steel freight car 
underframe makes the car almost indestructible, even in a wreck. 
In nearly all important applications, gray and malleable iron cast- 
ings and even forgings (except for main and side rods and axles) 
have been superseded by steel castings. WLC (14b) 


Some Notes on the Properties of Chilled Metallic Shot and 
Grit Used in Sand-blasting. J. E. Hurst. Foundry Trade J, 
Vol. 57, Dec. 9, 1937, pp. 447-448, 450; Dec. 16, pp. 474-476, 
Up-to-date review. Abrasives in the form of metallic shot and 
gtit are now used extensively in place of sand or flint grit. By 
metallic shot is understood rounded particles of metal in contra- 
distinction to the angular or cornered particles possessing a multi- 
plicity of cutting edges that are referred to as metallic grit. Both 
shot and grit are manufactured in a range of sizes from finely 
powdered material less than 100 mesh in the case of grit, up to 
coarse grades. The use of grit seems to be more extensive. The 
character of the cleaned surface differs considerably according to 
whether shot or grit is used. On strict metallurgical grounds 
commercial chilled metallic shot and grit are properly describe.’ as 
chilled white Fe, but this material is popularly described as sicel. 
Performance and life of chilled shot and grit, chemical com po- 
sition, hardness, strength properties, specific gravity, microstructi-re, 
grading, etc., are discussed. AIK (1-5) 


Chrome-molybdenum Steels. W. F. CuHuss. Iron & © val 
Trades Rev., Vol. 135, Dec. 24, 1937, pp. 1043-1044; Dec. 31, 
1937, pp. 1086-1087. Review. Cr-Mo steels are used eithe: as 
“binary steels’ with Cr and Mo only, or with a third elem nt, 
either Si or Mn. The various fields where these steels arc at 
present employed are surveyed and mechanical properties descri! ed. 
Usual composition is 0.2-3.0% C, 0.50-1.10% Mn, 0.050% 1 ax. 
S, 0.040% max. P, 0.5-1.10% Cr, and 0.15-1.20% Mo; princ pal 
fields of applications are steering arms and knuckles, axle and »)ro- 
peller shafts, connecting rods and crankshafts, aeroplane tub og, 
chipping chisels, shear knives, punches and dies, hammers «nd 
sledges, and caulking tools. Ha (15) 


Eclipse Non-electric Magnetic Chucks. Machinery, Loncon, 
Vol. 51, Jan. 20, 1938, pp. 473-479; Jan. 27, 1938, pp. 505-511. 
Descriptive. Casings are of non-magnetic cast Fe for larger si-es, 
and of Al alloy die casting with 7.5% Cu, 3.75% Zn, 3% Si 
and 3% Fe for smaller sizes. Inner poles of top plate are made of 
Armco Fe. Cd-plated malleable Fe lever is onal to displace per- 
manent magnets. Both Alni (23.5% Ni, 14.25% Al, 4% Cu, 
bal. Fe) and Alnico (18.5% Ni, 11% Al, 4% Cu, 10% Co, bal. 
Fe) permanent magnets are used. Since the cast magnets must be 
accurate to within 0.01 in., Cd-plated steel pattern molds are used. 
The magnets are heat treated by heating to 1200° C., cooling, 
then reheating to 600° C. for 3 hrs. After this treatment, each 
magnet is tested for remanence, BH max. and coercive force. 
Latter results have shown that the best results are obtained when 
the magnets are magnetized after assembly. JZB (14b) 


Sleeve Joint Packings of Sinterite (Sinterit-Muffendichtungen) 
F. Mitkowski. Gas & Wasserfach, Vol. 81, May 14, 1938, pp. 
336-340. Descriptive. Sinterite is made of a special pig Fe 
which has a spongy structure, obtained by the reduction process. 
When used as packing material, it is caulked and made so dense 
that the absorption of water is considerably reduced and equal to 
about that of Pb packings. After 5 months in a water duct, the 
absorption was only 0.42%. The resistance against corrosive 
water is good, and its mechanical strength is equal to other pack- 
ing materials such as Pb or Al wool. Ha (14b) 


Iron as a Gear Material. D. W. Digrenporr. Product Eng. 
Vol. 9, Feb. 1938, pp. 71-72. Review. Better foundry practice 
and metallurgical knowledge of alloy cast Fe permits the use of 
cast iron gears instead of steel. Physical properties of some steels 
and cast Fe, allowable loading for different gear materials, and 
design formulas are added. Ha (14b) 
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Powder Metallurgy—Tungsten and Other Refractory Metals. 
SAMUEL L. Hoyt (A. O. Smith Corp.) Metal Progress, Vol. 32, 
Dec. 1937, pp. 749-754. Although powder metallurgy is not an 
important volume competitor of the older metallurgical arts, it 
does have several unique advantages for such products as the W 
and Mo of lamps, X-ray and vacuum tubes, the Ta of the chemical 
industries and vacuum tubes, and the cemented carbides and oil- 
less bearings. For the manufacture of W ingots from which lamp 
wire can be drawn, the starting material is W powder made by 
reduction of the oxide in hydrogen. Thoria is added to refine 
the grain and restrict grain growth propensity of the finished 
wire, for large grain causes “‘offsetting’’ in the lamp filament dur- 
ing operation. Just the opposite effect, the production of a 
pseudo-single crystal wire with grain boundary weakness, may be 
achieved by the incorporation of silicates in the wire. The sili- 
cate-treated W is used for the coiled filaments of gas-filled tubes. 


The W powder should be fine if for lamp filaments, coarse if for 
more massive parts. Powder is carefully placed in a knock-down 
mold and pressed hydraulically at pressures up to 100 tons/in.’ 
(The binding that occurs in this operation is attributed to the 
combined effect of particles rubbing and pressing against each 
other.) The pressed ingot is then heated electrically in Hz: to 
ab 5400° F. The metal becomes nearly completely consoli- 
di with a sp.g. of about 18; this density change involves a 
sht ge of 15%. Metal Ceramics Molded from Powder. [/d., 
Vo! , Feb. 1938, pp. 157-162. Many materials of 2 or more 
ph are best produced through powder metallurgy; one phase 
may be a cement, or a constituent of different hardness than the 
mair. body. Porosity is frequently of importance. Oil-less bear- 


ings. electrodes for resistance welders, carbide cutting tools, etc., 
ere well-known examples. Cu-W welding electrodes are made by 
prossing a W ingot, sintering it at reduced temperatures to induce 
a ntinuous porosity,” and heating the porous bar, in a hydrogen 
furnace, in contact with molten Cu, which fills the pores by 
cap ‘lary action to give a composite of 40% Cu. “Oil-less bear- 
in (a bronze containing 88% Cu, 10% Sn, 2% graphite, and 
oil in the pores) are made by mixing Cu and Sn powders with 
ite, pressing and sintering to leave a volume with about 

of voids. Oil is sucked into the pores to give an ever ready 

of lubricant in bearing applications. Cemented carbide 
\'C) parts are made by mixing W powder with fine C and 
> at 2750° F.; the carbon content is 6.1%, all combined. Co 
ler, prepared by H:-reduction of powdered Co oxide, is then 
d to 3-13% by weight, and the mixture pressed and sintered 
as with W, but at lower temperatures. Good results are secured 
by pressing the carbide-cobalt mixture at about the same tempera- 
ture used for final sintering. The cementing action of Co is at- 
tributed to the solution of some fine carbide in Co at the full 
sintering temperature to give a liquid phase, which wets the car- 
bides and draws them together; on cooling, the Co phase becomes 
a solid cement. The physical properties of various other products 
of powder metallurgy are discussed, in conclusion. WLC (15) 
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Alloy Steels and Ferro-alloys for 1937. JAMES C. VIGNOS 
(Ohio Ferro-alloys Corp.) Blast Furnace Steel Plant, Vol. 26, 
1938, pp. 61-63. Review. Increased tonnage of alloy steels was 
produced, necessitating training of selected personnel to carry on 
resulting metallurgical demands. Metallurgical developments in- 
clude 2 types of “graphitic steel”; commercial production of stain- 
less iron and steels in open-hearth furnace; stainless steels 
with Mn such as (a) 12% Cr, 8% Mn, 4% Ni, (b) 
16-19% Cr, 9-10% Mn, 2-3% Si, (c) 16-18% Cr, 9-10% Mn 
(4% Ni, 4% Si), (d) 16% Mn, 7-9% Cr, 1% Mo; so-called 
cypritic stainless alloy steel containing 8-15% Cu and 15-18% Cr; 
use of Ta to prevent intergranular corrosion of high Cr irons and 
steels, and keeping Nz uniform from heat to heat. For controll- 
ing degree of deoxidation and grain size, there have been 
developed ferro-alloys containing Al in diluted form and in solid 
solution with other deoxidizing agents in such proportions that 
they give low-melting end products. Study of the submicroscopic 
dispersion of non-metallic inclusions and their solubility in steel 
is needed. It is claimed that ductility of acid steel castings is not 
affected if 2 lbs, of Al per ton, instead of 6 oz., is added to aay 

MS (15 
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Fabrication and Uses of the Low Chromium Stainless Steels. 
BRADLEY STOUGHTON (Lehigh Univ.) Heat Treating Forging, Vol. 
24, May 1938, pp. 237-243. Up-to-date review, dealing with 
stainless steels containing up to 15% Cr. Among the subjects dis- 
cussed are: What makes steel hardenable; nature of martensite; 
why Cr steels are not hardenable; advantages and disadvantages 
of air hardening; oil quenching vs. air hardening; annealing the 
1114-13% Cr steels; remedies for air hardening; hot-working, cold- 
working, machining, and welding difficulties; effect of Cr on prop- 
erties of hardenable stainless alloys; advantages of the 4-6% Cr 
alloys and of the 1114-14% grade with low C; cutlery type; and 
grades used primarily for hardness, anti-corrosion, and strength. 

MS (15) 

Newer Deve'opments in Beryllum. C. B. SAwyerR & B. R. 
KJELLGREN (Brush Beryllium Co.) Ind. & Eng. Chem., Ind. Ed., 
Vol. 30, May 1938, pp. 501-505. Up-to-date review. There is 
an adequate supply of the Be ore. Extraction of Be from the ore 
by sulphuric acid may be accomplished, without fluxes, to yield a 
very pure oxide, having a m.p. of 2570° C., and which is well 
suited for use as refractories. Resistance to thermal shock and 
high electrical resistance, even at high temp., characterize articles 
made from the oxide. Metallic Be and Be-Al alloys high in Be 
have a Young’s modulus greater than that of steel, and have 
useful acoustic applications because of better sound transmission 
Be-Cu alloys resemble steel in many ways, and in ternary alloys, 
heat treatment produces several desirable properties. 41 references. 

MEH (15) 

Indium. Occurrence, Recovery, and Uses. R. E. LAWRENCE 
& L. R. WeEsTBROOK (Grasselli Chem. Dept., E. I. du Pont de 
Nemours & Co., Inc.) Ind. Eng. Chem., Ind. Ed., Vol. 30, June 
1938, pp. 611-614. Review of the available literature on the sub- 
ject, summarized on the basis of the authors’ work on analysis 
and separation of In from process residues. The authors’ process 
for the recovery of In in pure form from process residues from 
Zn operations is described. Proposed uses of the metal are re- 
viewed, and a number of recently patented applications are given. 
45 references. MEH (15) 

1938 Trade-name Directory; Alloy and Special Analysis Irons 
and Steels and Non-ferrous Metals. Stee/, Vol. 102, Jan. 3, 
1938, pp. 41-59. Arranged in 2 parts. First consists of com- 
pilation of trade-names under each company, with about 475 
American suppliers being arranged alphabetically. Second is an 
alphabetical list of the significant words or symbols in trade- 
names. MS (15) 


15a. Economic 


Metallurgy of Lead. Carte R. HAywarp. Mining and Met., 
Vol. 19, Jan. 1938, pp. 13-14. General review. Considers minor 
improvements made in blast furnace and refining practice. Merits 
of continuous desilverizing process, developed by Williams in 
Australia, are discussed. One advantage of this process is the 
production of unusually rich Zn-Ag crust, due to its removal in 
fused condition, which allows Pb to settle out more completely. 
Process has not as yet been introduced in the U. S. Activity in 
Pb alloys is confined to improving battery plate grids. 

VSP (15a) 

Stainless Steel. T. W. Lippert (Staff) Irom Age, Vol. 141, 
May 5, 1938, pp. 28-34. Extensive and detailed statistical sum- 
mary of stainless steel production during 1937. Output of stain- 
less ingot was 126,842 net tons, a 24% increase over 1936. In- 
cludes tables giving production by analysis group (approx.) of 
corrosion and heat resisting ingots and castings in United States 
for 1929-1937, and type of finished steels, by analysis, for 1935- 
1937. VSP (15a) 

Raw Material Economy in the (German) Electrical Industry 
(Rohstoffumstellung in der Elektrizitatswirtschaft) H. ALMERS. 
Elektrizitatswirtschaft, Vol. 36, June 5, 1937, pp. 382-384; June 
15, 1937, pp. 406-408. Deals with the use of Al in place of Cu. 

EF (15a) 
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That's just one of the talks to be delivered Sales and Advertising” and “How and Why 
anonymously by a masked speaker that will to Use an Industrial Agency.” 


set every man thinking at the Annual Con- Another ashes with deit tts “Dictisiis of 
ference of National Industrial Advertisers te ws : 
the Small Advertiser”, “Production Prob- 


Association in Cleveland, September 21-23. ge : MORSE 
lems”, “Public Relations”—and there are 
A second masked speaker will tell what he 
; ee many others. 
would do if he were a publication repre- 


sentative. If I were an Advertising Manager, I certainly 
We're not going to tell you much here—just would start now to make plans to attend the 
highlight the program enough to make your 16th N. I. A. A. Conference even if I had to 
mouth water and your brain tingle. hitch-hike to Cleveland. And I would send in 


T. M. Girdler, Chairman, Republic Steel Corp- wad © sy a aig ee ay a 
oration, is scheduled for the opening address che MJ d "Cae ee Cree 
and when “T. M.” talks he says something. eveland, oO. 


J. H. McGraw, Jr. will talk on “What I Would 


Manager.” 

The new Publisher’s Statement will receive MANAGER! would make certain that he at- 
Sell Giemneiives tended this Conference, because changing times 
Clinic sessions, so popular last year, will and markets demand a changed viewpoint—a 
again cover a wide range of interesting sub- new viewpoint that can be obtained only by 
jects. Two half-day sessions instead of one. hearing discussions by men whose experience 
A general conference session will cover such is up-to-the-minute—right up to September 21st. 
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subjects as “Preparing the Plan”, “How to 
Gather Usable Material”, “Copy Technique”, 
“How to Sell Management”, “Co-ordinating 
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Robert Calvert, Ph.D. 
Registered Patent Attorney 


METALLURGICAL PATENTS 


Patent Solicitation - Validity and Infringement Reports - 
Negotiating Licenses and Sales of Inventions 


50 East 41st St. NEW YORK Lex: 2-7649 








CLAUD S. GORDON CO. 


Industrial Instrument Repair and Service. 


X-RAY TESTING and INSPECTION 


1524 South Western Ave. 314 Ind, Term. Warehouse Bidg. 1988 East 66th St. 
Chicago Indianapolis Cleveland 











G. B. HOGABOOM JR. 


Testing, Consulting, and Experimental Work 
in Electroplating and Finishing of Metals 


352 MULBERRY STREET NEWARK, N. J. 











LUCIUS PITKIN, INC. 


Chemists—NMetallurgists Engineers—Assayers 


METALS TESTING 
47 FULTON STREET NEW YORK, N. Y. 


Branch: at Buffalo Testing Laboratories, Gerrans Bldg., Buffalo, N.Y. 








THE TECHNICAL 
TRANSLATION BUREAU 


Quality Translations, Abstracts, Reviews, Surveys 
POST OFFICE BOX 7293 PITTSBURGH, PA. 








THOMAS W. B. WELSH 


Consultation Analyses Research 
Spectrographic and Michrochemical Analyses 
Inclusions and Segregations 


114 E. 32nd Street New York, N. Y. 














REE SERVICE DEPARTMENT 


‘eplies to box numbers should be addressed care of 
METALS AND ALLOoys, 330 West 42nd Street, New York. 


OSITION WANTED—Graduate metallurgical engineer, 
ge 35, experienced in production welding and welding 
evelopment of steel, stainless steels, and other alloys; 
oating of welding electrodes; capable of supervising pro- 
iuction of welded pressure vessels and process equipment; 
ompletely familiar with x-ray and gamma-ray radiography 
of welds and castings. At present employed, desires po- 
sition in supervision of pressure vessel and process equip- 
ment production; in sales engineering or promotion where 
metallurgical training and experience in fabrication, weld- 
ing, etc. of steel and stainless alloys will be valuable; or 
other opening where indicated qualifications would be ap- 
plicable. Opportunity is prime consideration. Box MA-88. 


POSITION WANTED: Metallurgist with two years’ ex- 
perience in powder metallurgy. Age 25. Box MA-92. 


POSITION WANTED: Rolling mill superintendent, 
American, 34, excellent practical experience in brass, 
bronze and copper. Good technical education. 16 years’ 
experience. Free November ist. Box MA-93. 


MR. METAL EXECUTIVE: Why not improve your 
electroplating department? How? By utilizing the knowl- 
edge and skill of a competent and versatile plating engi- 
neer whose broad experience in production, development, 


research and sales guarantees real results. Write to Box 
MA-94, 


POSITION WANTED: Chemist with five years of chem- 
ical and metallurgical experience in ferrous and non-ferrous 


alloys. 29, single. Academic and industrial references. 


SEPTEMBER, 1938 


Location immaterial. Will consider research, production, 
business or teaching position. Box MA-95. 


POSITION WANTED: Graduate chemical engineer, 1938, 
interested in mining and metallurgical field. Some ex- 
perience in flotation reagents development. 22. Loca- 
tion no object. Box MA-96. 


PITTSBURGH REPRESENTATIVE—-sales engineer with 
eight years’ experience selling scientific equipment desires 
connection with manufacturer who is interested in having 
personal representation in Pittsburgh district. Commis- 
sion plan preferred. Box MA-98. 


POSITION WANTED: X-Ray operator thoroughly ex- 
perienced desires suitable connection. Box MA-99. 


POSITION WANTED: Engineer with Ph.D. degree 
from the Mining and Metallurgical Department of a rec- 
ognized university desires connection making reports on 
plants or raw materials. Experience—plant operation, re- 
search consulting work. Box MA-100. 


POSITION WANTED: 20 years’ diversified experience 
in various office and factory activities with outstanding 
manufacturers. Broad knowledge of metals, their applica- 
tion and fabrication. Practical service in executive capac- 
ity, sheet metal, fixtures, appliances, foundry, machining, 
finishing and asembling, purchasing, production, sched- 
uling ‘and standardization, storekeeping and accounting. 
Desires responsible connection, salary basis. No objection 
to traveling. Mature, married, intelligent, refined. Box 
MA-101. 


HELP WANTED: Experienced metallurgical chemist on 
chemical analysis of white metals, such as babbitts, bear- 
ings and white metal drosses. Give references and salary 
desired. Box MA-102. 
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Book Reviews 


TECHNOLOGY OF ALUMINUM 
AND ITSLIGHT ALLOYS (Technologie des 
Aluminiums und seiner Leichtlegierungen) Third Edition 


A. von Zeerleder 


Akademische Verlagsgesellschaft, Leipzig, 1938. Cloth, 644 x 9% 
in., 449 pages. Price 15 RM. 


Dr. von Zeerleder’s book on the technology of aluminum and 
its light alloys has proved justly popular. The second German 
edition was published in 1935, and an English translation of the 
second edition appeared in 1936. Advances in the aluminum 
industry have been so rapid that Dr. von Zeerleder has found it 
necessary to completely revise and re-write many sections of this 
book in order to bring it up-to-date for the third German edition. 
This edition carries 109 more illustrations than the second edition 
and is larger by 150 pages. ‘The scope of the book has not been 
appreciably changed, but new information made available within 
the past four years has necessitated the amplification of many 
sections. Again, the third edition of this book is recommended 
to anyone wanting an up-to-date picture of aluminum technology 
written in the German language-—J. D. EDwarps. 


CORROSION OF NON-FERROUS 
METALS and ALLOYS (Die Korrosion von 


Nichteisenmetallen und deren Legierungen) 
O. Krohnke & G. Masing 


S. Hirzel, Verlag, Leipzig, 1938. Paper, 634 x 954 in., 901 pages. 
Price 66.50 RM. 


The first volume, on corrosion of iron and steel, appeared in 
1936; the present volume is larger by 50% than its predecessor. 
The sections are written by a dozen experts in the various fields. 
The introductory chapter deals with methods of and apparatus for 
corrosion testing in the laboratory, as well as by outdoor exposure. 
In the various sections, the effects of air, hot gases and all sorts 
of solutions, stress—corrosion, corrosion fatigue, and galvanic 
effects are all dealt with where data are available. 

Many photographs showing the type of attack and the mode of 
failure clarify the discussion throughout. Sections deal with Cu, 
Al, Mg, Pb, Zn, Cd, Sn, Ni, Ag, Au, and the Pt group. The 
behavior of Zn die-castings is briefly discussed, and the inter- 
crystalline corrosion of Duralumin is covered quite fully. Inter- 
esting comment is made on the differences between laboratory 
tests and service behavior of tarnish resistant Ag alloys. 

Save for the statement that Zn-base bearing metals are not 
resistant to acid oils, and that some of the alkali-hardened Pb 
bearing alloys corrode in moist air, the problem of corrosion of 
bearings is not dealt with. 

There is some incidental metallurgy; precipitation-hardenable 
alloys are usually mentioned as such, but only in the case of Pb 
are equilibrium diagrams freely shown. 

There is nothing in this book, or in Vol. I, on the behavior of 
the iron-zinc and iron-tin alloy layers on galvanized or hot-tinned 
steel. Such subjects are evidently held in reserve for the 3d 
volume, which is to deal with protective coatings, although chro- 
mate treatment of Mg is briefly discussed and anodic oxidation of 
Al is mentioned. 

The book is well printed, bound, and indexed. It covers a very 
wide field in a clear fashion. It is a welcome addition to the 
literature, though the price will deter many who would otherwise 
purchase it—H. W. GILLETT. 
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STEELS FOR THE USER 


R. T. Rolfe 


Distributed in America by the Chemical Publishing Company of 
New York, New York, 1938. Paper, 534 x 834 in., 280 pages. 
Price $8.50. 


The author is chief metallurgist for an English engineering firm, 
so approaches his subject from the point of view of the title. 
The scope of the book is much less broad than the title, for it 
deals with carbon steels only. The aim, according to the preface, 
is to set forth practical facts and trace the theoretical reasons for 
the behavior of carbon steel variously handled, rather than to 
discuss theory and give examples. This plan is adhered to in 
the bulk of the book, which is thereby made rather easy reading, 
but not so well adhered to in the sections on creep, fatigue, and 
damping, which are not exceptionally clear. 

There is much good information in the book, which is written 
from a very positive viewpoint. One of the author's firm beliefs 
is that steel of less than 20 ft.-lb. Izod is unreliable. Naturally 
this is not applied to tool steel, nor does the author deal with the 
actual toughness of carburized parts when the case is present. 
With this attitude, it is somewhat surprising to find that sole 
reliance is placed on the standard Izod test, with no hint that 
some steels which act reasonably tough in the notched bar test in 
small sections may not in larger sections, nor does he emphasize 
the importance of a fibrous impact fracture as against a crystalline 
one; the quantitative figure in ft.-lb. seems to be taken as a true 
measure. 

The author has little use for cold drawn stock which has had 
a spheroidizing anneal, and still less use for free-machining steel. 
His primary criteria are the 20 ft.-lb. Izod figure, and a “merit 
value” of 57 minimum for the sum of tensile strength (in 2240-lb. 
tons/sq. in.) plus per cent elongation. 

Despite the insistence on high impact, and here and there a 
comment on the value of fine grain and avoidance of overheating, 
no inkling is given that two classes of carbon steels are now 
known, those of low and those of high coarsening temperature, 
an omission that puts the book behind the times for American 
readers. 

One would have expected a book written from the practica 
angle to have had some discussion of decarburization and its effects. 

The title is a good one and any reader will find sections tha 
fulfill the expectations raised by it. On the whole, however, one 
who pays $8.50 for a book has a right to expect a more comple: 
treatment. At the 3c per page figure of this volume, the aver 
age metallurgical treatise of 500 to 600 pages put out by America 
publishers would cost $15.00 to $18.00 instead of less than 
third of those figures, as a normal price. Both English and Ge: 
man technical books are nowadays, in general, exorbitantly price: 
H. W. GILLETT. 





ATLAS OF NON- 
DESTRUCTIVE TESTING (Aillas der zer 
storungsfreien Priifverfabren) (Part 1) 


Edited by Rudolf Berthold 


Johann Ambrosius Barth, Leipzig, 1938. Cloth, 1034 x 14 in., 
20 pages. Price 52 RM. 


This is a large-paged, loose leaf presentation of the principles 
methods and results of X-ray and gamma ray radiography and of 
magnaflux testing. From the introduction it is evident that a sec- 
tion on testing by magnetic induction is contemplated, but it is 
not included in the present installment. 

The size of the defects that can be shown up by the three 
methods discussed is carefully brought out. Operational details 
are discussed. The chief value is in the reproductions of actual 
radiographs of flawed specimens, with particular attention to weld- 
ing, and the photographs of tests carried out with iron powder 
on magnetized steel specimens. The reproductions are well 
printed and the whole Atlas is lavishly handled from the book 
making point of view. An adequate bibliography is appended to 
each of the three sections. 

The material is worth while, though few, if any, points are 
brought out that are new to those working in the fields dealt 
with. Since information equivalent to that included can be found 
in other publications, the price of this rather ornate presentation 
is a bit high to pay for the convenience of having the material 
assembled in one place. A slip points out errors in the match- 
ing of figures and legends. This sloppy proof-reading detracts 
from a presentation in which no other expense was spared inp 
book-making. : 

German technical publications are becoming horribly expensive, 
and this is no exception —H. W. GILLETT. 
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PRACTICE THAT TENDS TO MAKE 


TIMKEN STEEL 


BETTER AND BETTER 





Melting practice, teeming practice, pouring practice, 
soaking pit practice and rolling practice as followed 
in the manufacture of TIMKEN Alloy Steels differs in 


various respects from so-called “standard practice”. 


These differences are the result of the findings of our 
research department and they are subject to change 
at any time. 


Timken steel-making practice will never be “standard 
practice" because our research engineers will never 
cease seeking—and finding—better ways of doing 
things—and through them the production of better 
and better steel. 


THE TIMKEN ROLLER BEARI 
COMPANY, CANTON, OH 
STEEL AND TUBE DIVISION 


TIMKEN 


ALLOY STEELS 


Manufacturers of TIMKEN Tapered Roller 
Bearings for automobiles, motor trucks, 
railroad cars and locomotives and all kinds 
of industrial machinery; TIMKEN Alloy 
Steels and Carbon and Alloy Seamless Tub- 
ing; TIMKEN Rock Bits; and TIMKEN 
Fuel Injection Equipment. 
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SPECTROSCOPY IN SCIENCE 
AND INDUSTRY. Proceedings of the Fifth 


Summer Conference o n Spectroscopy and Its Applications 


G. R. Harrison 


John Wiley & Sons, Inc., New York, 1938. Paper, 74% x 10 in., 
128 pages. Price $3.00. 


This contains 29 brief papers, of which only a few relate 
directly to metallurgical problems, though some of the others are 
pertinent on the score of technique. Two articles relate to 
analysis of cast irons for Cr, Cu, Mn, Mo, Ni and Si, at the 
Campbell, Wyant & Cannon foundry. Brief comment is made on 
a campaign for Great Lakes Steel Co., to determine residual Cr, 
Ni, Cu and Sn in steel, and one other article deals solely with 
the determination of traces of Sn. 

Watertown Arsenal reports increasing use of spectroscopic 
analysis and shows that steel is ‘‘etched” in the spark method of 
spectroscopy, which accounts for a degree of selectivity. That is, 
in a 5% Cr steel, the spark goes to the carbides and avoids the 
ferrite. The spectrum therefore is strengthened in the Mo and 
Cr lines as compared with the Fe lines. 

WRIGHT summarizes the A.S.T.M. report on high purity metals 
available as spectrographic standards, with some details on exam- 
ination of Sn. 

RICHARDSON reports boiling points of metals (saturated with 
carbon), determined by a spectroscopic method, compared with a 
few direct determinations. Among these are, in deg. C.: Fe 
3200°; Ni 3380°; Co 3550°; Rh 4500°; Zr (as oxide) 5000°; 
Ti 5050°; Th 5200°; Ir 5300°; Os 5500°; ZrC 5650°; Mo 5900°; 
Ta 6100°; and W 6700°. 

One article deals with diagnosis of Pb poisoning. 

It is worth while to have this material on record, but, for the 
size, contents, and paper binding, the price seems high——H. W. 
GILLETT. 


HANDBOOK OF INORGANIC 
CHEMISTRY—IRON AND ITS 
COMPOUNDS (Handbuch der anorganischen 
Chemie—Eisen und seine Verbindungen) 
Edited by 
R. Abegg, F. Auerbach and I. Koppel 


Vol. IV, Part 2A, Section 3, Sub-Section 3 


S. Hirzel Verlag, Leipzig, 1938. Paper, 634 x 934 in., 162 pages. 
Price 20 RM. 


This volume covers the compounds of Fe with H, B, Si, P, As, 
Sb, Bi, S, Se and Te. Equilibrium diagrams, crystal structure, 
physical and chemical properties are given with the usual Abegg 
thoroughness. Some 1100 references are included, 576 of these 
being on the Fe-S system.—H. W. GILLETT. 


STAMPING TECHNIQUE 
Part 3 


(Stanztechnik ) 


E. Krabbe 


Verlag Julius Springer, Berlin, 1938. 6% x 9 in. 60 pages. 
Price 2 RM. 


This practical little pamphlet No. 59 of Werkstattbiicher, is 
subtitled “Principles of Construction of Punches and Dies.” It 
shows by sketches the various mechanical ills that can affect a 
punch-press operation. The discussion is confined to the cutting 
type of stamping; deep drawing is not dealt with. Arrangement 
of dies so as to get the most pieces from a given sheet is indi- 
cated by illustrations. Tables at the end list the compositions of 
tool and die steels, the heat treatments therefore, and the type of 
service to which each is adapted —H. W. GILLETT. 


NICKEL SILVER: ASURVEY OF 
PUBLISHED INFORMATION 


T. F. Pearson 


British Non-Ferrous Metals Research Assn., London, 1938. Paper, 
6 x 9% in., 36 pages. Price 3s. 


This is a very good correlated abstract on the process and product 
metallurgy of wrought and cast nickel brasses, with a selected 
bibliography of 86 entries. The compilation is somewhat critical, 
and some statements in the literature that seem open to doubt are 
questioned. 

Such summaries are very useful, and there should be more. 
Every metallurgical library dealing with non-ferrous alloys should 
have this one, especially as the price is very low.—H. W. GILLETT. 
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NOTCHED BAR IMPACT TESTING 


Manchester Association of Engineers, England, 1938. Paper, 
SI x 84 in., 230 pages. Price 35. 6d. 


This symposium contains a description of the Oxford impact 
machine, by R. V. SouUTHWELL of Oxford, entitled ‘Impact Test- 
ing from a Physical Standpoint’’; a paper, “Some Aspects of the 
Notched Bar Test,” by L. W. ScHusTER of the British Engine, 
Boiler and Electrical Insurance Company, containing many auto- 
graphic records of slow bending of notched bars; a discussion of 
Continental research on the notched bar test by M. Moser of 
Krupp, dealing with design of test specimens; and an article by 
R. K. HASKELL and H. C. MANN, of Watertown Arsenal on i::gh 
velocity impact tests. Free-for-all discussion was participated in 
by authors of the first three, by BAiLey of Metto-Vickers, TAPSELL 
and Gough of the N.P.L., HATFIELD of Brown-Firth, MANN of 
Hadfield’s, LEA of Sheffield University, TURNER of L.N.E. Ry., 
PRIMROSE of the Rover Company, Harris of Babcock & Wilcox, 
and several others. 

It was rare that any two speakers agreed on any thing. Con- 
siderable speculation was indulged in as to why a large piece tends 
to act in a more brittle fashion than a small one. A high impact 
figure was called the outward and visible sign of some inward and 
spiritual grace, but, for service where no impact shock is actually 
applied, slow cooled, stress-free, temper-brittle Ni-Cr steels were 
continually cited as better from the endurance point of view. 
Embrittlement of bolts from steam lines, however, was mentioned 
as a defect which, after suitable aging, could be detected by 
impact. The opinion was set forth that when tough and brittle 
materials of the same class are compared, the stress and deforma- 
tion that would break the brittle one, are sufficient to do real 
damage to the tough one, even though it held on longer. But it 
was immediately emphasized that ability to hang on might avoid 
bad accidents. Likelihood of fragmentation of cylinders for com- 
pressed gases appears to be most definitely appraisable by impact 
tests. 

It was emphasized again and again that decimals have no place 
in reporting impact values, the nearest 5 ft.-lbs. for an Izod figure 
is as Close as an engineer should go in drawing conclusions. This 
was in some contrast to the effort being put forth on the Oxford 
machine, to avoid some 5% energy loss that goes into the Izod 
support rather than into the specimen. Correlation of Izod and 
Oxford data indicated that one could use the former as a guide as 
effectively as the latter. 

An interesting point of view was that one needn't care much 
about the quantitative result of an impact test—he would make 
perhaps a sounder appraisal if he merely used the test to produce 
a fracture and sorted the steels on the basis of showing a crystal- 
line or a fibrous fracture. 

An interesting feature was a few words from Izod, who told 
how he examined by other means a gun barrel that had burst, 
and some good ones, and could find no difference till he filed a 
notch in pieces of each, held them in a vise and hit them with a 
hammer. The Izod test was then developed by others. 

The whole discussion is more noteworthy for expressing the 
difficulties in the use and interpretation of impact tests than in 
solving them, but it makes interesting reading —H. W. GILLETT. 


STRUCTURAL ALUMINUM 
A Handbook. 2nd Edition. 


Aluminum Co. of America, Pittsburgh, 1938. Flexible cloth, 6 x 
81 in., 211 pages. Price $1.25. 


Because of the need for a new method of approach to problems 
of design in aluminum, the 1930 edition of this handbook was 
issued and was received as a worthwhile addition to engineering 
literature. 

The second edition has now been issued because of the definite 
progress which has been made since 1930 in the manufacture of 
structures of aluminum alloys. Fundamental data as to the ulti- 
mate strength of structural members fabricated from these alloys 
are presented by means of discussions, examples and tables based 
on laboratory investigation, field tests and extensive practical 
experience. 

The section on characteristics, manufacture and fabrication has 
been enlarged and brought up-to-date. There has been added a 
section covering commercial sizes, tolerances and specifications. 
Expansion has been made to tables of elements of sections for 
structural shapes and there has been added values for tortional 
constants. On page 193 there is a “warranty clause” under which 
the products of the company are supplied. 

This handbook is an acceptable and valuable addition to the group 
of handbooks of a similar nature —E. F. Cone. 
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Current News 


British Metallurgists to Visit United States 


American metallurgical engineers will have an unusual oppor- 
tunity to meet about 300 British members of the same profession 
early in October. The British group will comprise both ferrous 
and non-ferrous metallurgists and allied scientists. 

The regular autumn meetings of the Iron and Steel Institute and 
the Institute of Metals of Great Britain are to be held in New 
York City in October at the joint invitation of the American Iron 
and Steel Institute and the American Institute of Mining and Metal- 
lurgical Engineers. Technical sessions are scheduled for Oct. 3 
and 4 in New York. A welcome to the visiting metallurgists will 
be delivered by the American hosts on Monday afternoon, Oct. 3, 
the opening session. The technical program will include papers 
on recent progress and developments in the American iron and steel 
and non-ferrous industries. A welcoming banquet is scheduled 
for that evening. On Oct. 4, the two institutes will hold separate 
technical sessions. 

The sojourn of the visitors in this country and Canada will last 
the greater part of October. A detailed and extensive schedule of 
visits to ferrous and non-ferrous plants in many parts of the United 
States has been arranged—including the Naugatuck Valley, Wash- 
ington, Philadelphia, Pittsburgh, Cleveland, Chicago and so on. A 
portion of the delegations will be given an opportunity to attend 
the National Metal Congress in Detroit the week of Oct. 17 and 
visit plants in that city. During this Congress a member of the 
Institute of Metals, C. J. Smithells, of the research laboratory of 
the General Electric Co., Ltd., Wembley, England, will deliver the 
annual lecture on “Gases in Metals.” 

The personnel of the A. I. M. E. general committee chairman- 
ships are: F. M. Becket, New York; H. C. Jennison, Naugatuck 
Valley; John W. Finch, Washington; H. N. Eavenson, Pittsburgh; 
Zay Jeffries, Cleveland; H. M. St. John, Detroit; and Wilfred 
Sykes, Chicago. The A. I. S. I. has corresponding cooperating 
committees. 

According to a preliminary list, one out of three of the visiting 
foreigners is a woman. Special entertainment will be provided for 
these ladies, especially while the men are visiting American plants. 


Radiographic Testing 


In recent years the use of X-rays and radium for inspection of 
important engineering structures has increased considerably. This 
is especially the case where failure would result in heavy eco- 
nomic losses, or where human safety is involved. 

Recognizing this the A.S.T.M. has recently organized Committee 
E-7 on Radiographic Testing. Following the usual procedure of 
the parent body the committee membership includes producers of 
articles subject to X-ray inspection, users of products subjected to 


this inspection, makers of X-ray apparatus and radium capsules 
and research workers. 


The fundamental purpose of the committee is to place the 
industrial use of radiography on a national common sense basis. 
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Bibliography on Industrial 
Radiography 


By “Auxiliary Publication” we are issuing a bibliography on 
industrial radiography, described below. This may be obtained by 
writing directly to the American Documentation Institute, care of 
the offices of Science Service, 2101 Constitution Ave., Washington, 
D. C., ordering Doc. 1139, and remitting 72 cents for a copy in 
microfilm (35 mm. standard safety photographic film, comfortably 
usable in reading machines now widely available), or $3.32 for 
photoprints, readable without optical aid. 

The paper, entitled “Bibliography on Industrial Radiography,’ 
has been prepared by Herbert R. Isenburger, a well-known authority 
on this subject, as a supplement to the book “Industrial Radi- 
ography” by St. John and Isenburger, published by John Wiley & 
Sons, Inc., New York, 1934. The document contains 52 pages and 
comprises 776 references to the literature on radiography. The ref- 
erences are arranged in chronological order (without other classi- 
fication) and cover the period from Huygens’ publication on the 
theory of light, in 1690, to papers in the June and July, 1938, 
issues of engineering journals. The bibliography should be of in- 
terest to metallurgical engineers in a variety of industries because 
almost all the references are to applications or studies of radi- 
ography for the examination of metals and metal products, of in- 
numerable types. 


“Auxiliary Publication” is a publishing innovation whereby an 
engineering or scientific journal publishes a condensed version, 
summary or descriptive notice of a very long paper, which is 
issued in toto by the American Documentation Institute. The lat- 
ter is a non-profit organization established to make available to the 
public, inexpensively, long documents that could not feasibly be 
issued in orthodox book or magazine article form by commercial 
publishers. For complete details, write the American Documenta- 
tion Institute, 2101 Constitution Avenue, Washington, D. C. 


Technical Literature on Gray Iron 
to be Collated 


A critical study of the world’s technical literature on the proper- 
ties of gray iron has been started at Battelle Memorial Institute 
by the Gray Iron Founders’ Society, Inc. W. W. Rose, Cleveland, 
executive vice-president of the society, states that it is planned to 
present the data gathered by the Battelle metallurgists in a form 
particularly adapted to the needs of the sales and service organiza- 
tions of the member foundries. 

Gray iron is one of the most complex of the common engineer- 
ing materials. It can be produced with wide range of physical 
properties to serve a great variety of applications. Much valuable 
information on the engineering properties of modern gray iron 
can be found in scattered technical publications, but not usually in 
accessible and convenient form for practical use. It will be the 
task of the Battelle Staff to select the most useful and authoritative 
of this material and to shape it for the use of foundrymen, engi- 
neers, and purchasing agents. 


New Head of Metallurgy 
Department at Case 


The board of trustees of Case School of Applied Science, Cleve- 
land, has approved the appointment of Prof. Kenneth H. Donald- 
son as head of the department of metallurgical engineering, as 
announced by Pres, W. E. Wickenden. For the past few months 
Prof. Donaldson has been acting as temporary head of the depart- 
ment, taking over the duties in February from Prof. Herbert M. 
Boylston who was granted leave of absence due to ill health. 

Professor Donaldson has been at Case since 1921 and was pro- 
moted to professor of mineral industry in October, 1937. He was 
born in Greenwich, Conn., and received his early schooling in 
New York City. In 1912 he was graduated from Columbia Uni- 
versity with the degree of Engineer of Mines and immediately 
took a position with the Federal Lead Co. in Idaho. He held 
successive positions with the Anaconda Copper Co., Arkansas 
Valley Lead Co., Arizona Copper Co., and Galconda Zinc Co. 
before going to Case as Instructor in Mining Engineering in the 
fall of 1921. 
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Avey Resigns As Secretary 
of A.F.A. 


At the annual meeting of the board of directors of the Amer- 
ican Foundrymen’s Association, held May 20 in Cleveland, at the 
time of the Annual Convention, the newly elected president, 
Marshall Post, Birdsboro Steel Foundry & Machine Co., Birdsboro, 
Pa., and vice president, Henry S. Washburn, Plainville Casting Co., 
Plainville, Conn., were installed in office. The board then recessed 
until July 26, meeting in Chicago, and completed its organization 
for the year. 

Two vacancies on the board, occasioned by the recent death of 
director Fred A. Lorenz, Jr., and the resignation of director D. O. 
Thomas, were filled by the election of A. Walcher, vice president, 
American Steel Foundries, Chicago, and W. H. Doerfner, works 
manager, Saginaw Malleable Iron Division, General Motors Corp., 
Saginaw, Mich. 

C. E. Hoyt was reelected executive vice president and manager 
of exhibits. As D. M. Avey, who has been secretary-treasurer for 
the past year, presented his resignation, R. E. Kennedy, technical 
secretary, was elected secretary, E. O. Jones, treasurer and director 
of safety and hygiene, and Miss Jennie Reininga was reelected 
assistant secretary-treasurer. Norman F. Hindle, assistant technical 
secretary, was elected technical secretary. 

The board completed its organization by electing four of its 
members to serve with the president, vice president and executive 
vice president as an executive committee, the four elected being 
L. N. Shannon, Stockham Pipe Fittings Co., Birmingham, Ala., H. 
Bornstein, Deere & Co., Moline, Ill., H. S. Hersey, C. O. Bartlett 
& Snow Co., Cleveland, and W. H. Doerfner, Saginaw Malleabie 
Iron Division, General Motors Corp., Saginaw, Mich. 

The board considered invitations from several cities for holding 
the 1939 Annual Convention. No definite place was selected. 


Alloy Steel Book 


The Republic Steel Corp., Cleveland, has issued its newest alloy 
publication—“Republic Alloy Steels.’ It replaces the last (1935) 
edition of “Agathon Alloy Steels.” Dispersed through its 256 
pages are excellent halftones of important Republic steel making 
and other operations, and charts so presented on a blue background 
as to be easily read and quite attractive. 

The book has been considerably enlarged, as compared with the 
one it replaces, by new features, in keeping with the expansion in 
the alloy steels. These are expected to prove valuable references 
for the metallurgical engineer and the student. 


Second Annual Regional Foundry 
Conference at Rolla, Mo. 


Announcement is made by the St. Louis Chapter, American 
Foundrymen’s Association, that it is sponsoring a regional two- 
day foundry conference on Oct. 7 and 8, at Rolla, Mo. This will 
be the second annual conference sponsored by the chapter in co} 
operation with the Missouri School of Mines and Metallurgy. 

Following the plan of the successful meeting last fall, the pro- 
gram has been developed to attract the interest of malleable, 
gray iron, non-ferrous and steel foundrymen, as the foundries of 
that district are quite diversified. The program will have many 
outstanding foundrymen to lead the discussion. 


c.1.T. to Stage Instrumentation 
Conference 


Plans have been formulated for a conference on ‘Instrumentation 
in the Steel Industry,” sponsored by and held at the Carnegie Insti- 
tute of Technology, Pittsburgh, October 13 and 14, 1938. The 
purpose is to bring about a better knowledge of the advances 
made in measurement and control in the steel industry. 

Richard Rimbach, supervisor extension and evening courses of 
this metallurgical department, is in charge of arrangements for the 
conference. 





@ The Lindberg Engineering Co., Chicago, has opened a Buffalo 
office, in charge of Harry O. Munn, formerly chief service engineer 
of the company. The address of the new office is 220 Delaware 
Ave. 
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A.S.M. Prepares for Large Congress 


Announcement is made that the 20th annual National Metal 
Exposition, to be held in Detroit, October 17 to 21, will outstrip 
last year’s record-breaking show both in size and scope. More 
than 230 exhibitors, ranging from the steel and non-ferrous metal 
manufacturers to makers of furnaces, welding equipment and lock 
washers, have already taken space according to W. H. Eisenman, 
managing director of the exposition and national secretary of the 
American Society for Metals. 

This exposition, one of the oldest industrial shows in the 
country, is staged annually in conjunction with the National 
Metal Congress. The event, attracting a large international audi- 
ence, is sponsored by the American Society for Metals in coopera- 
tion with the American Welding Society, the American Institute 
of Mining and Metallurgical Engineers, and the Wire Association. 
Of unusual interest this year will be the visit of some 200 to 300 
members of the Iron and Steel Institute and the Institute of Metals 
of Great Britain. 

One of the features of the technical schedule will be a 2-day 
symposium on the ‘Effects of Alloying Elements on the Harden- 
ability of Medium and Low Alloy Steels.” The A.S.M. will also 
present 5 daily educational lectures on ‘‘Machinability” and three 
lectures by R. B. Sosman of the United States Steel Corp., on 
“Pyrometry.” 

The annual feature of this society’s program is the Edward 
De Mille Campbell Memorial Lecture, delivered each year by an 
outstanding authority in the metal field. This year’s lecturer will 
be A. L. Boegehold, head of the metallurgical department, Gen- 
eral Motors Corp., Research Laboratories Division, Detroit. 


@ Committee E-7 of A. S. T. M., representing various branches 
of industry, institutions and research laboratories, is engaged in 
studies preliminary to the development of acceptable sensible stand- 
ards and recommended practices covering acceptability and appli- 
cability of radiographic examination. The committee tries to work 
out a récommended technique and carries on research to improve 
sensitivity and reliability of this method of inspection. One of the 
aims of the committee is to remove the causes for misunderstand- 
ings arising from the improper or uninformed use of this important 
industrial tool. 


@ According to its foundry records, the Driver-Harris Co., Har- 
rison, N. J., recently poured its sixteen millionth pound of Ni- 
chrome and other D-H nickel-chromium alloys in making heat and 
corrosion-resistant castings and various wrought forms for the re- 
quirements of different industries. This output is in addition to 
the ingots for rolling and drawing into Nichrome wire and ribbon 
used in electrical appliances, and represents close on to three 
decades of specialization in Ni-Cr alloys. 


@ An unusually beautiful booklet—Ryerson Stainless Steel Book- 
let—which pictorially illustrates the unlimited possibilities of stain- 
less steel for consumer products and industrial applications. In- 
cluded is a brief summary of Allegheny stainless products carried 
in stock by J. T. Ryerson & Son, Chicago, for immediate shipment. 





@ The appointment of Richard §. Shutt as supervisor of chemical 
research at Battelle Memorial Institute indicates the growing extent 
to which that organization is concerned with industrial chemical 
problems, according to an announcement by Clyde E. Williams, 
director. Dr. Shutt, who is a graduate of Kenyon College and 
holds advanced degrees from Ohio State University, goes to Bat- 
telle from a research position with American Cyanamid & Chemical 
Co. He was previously employed by Sherwin-Williams Co., and 
for several years was research chemist with E. I. du Pont de 
Nemours & Co., Wilmington, Delaware. The expansion of Bat- 
telle’s activity in the industrial chemical field, besides its direct 
results, is expected to benefit greatly the research work in metal- 
lurgy, fuels and ceramics for which the Institute is best known. 


@ J. B. Nealey, for several years associated with the American 
Gas Association, New York, resigned Sept. 1. His work in pub 
licising the use of gas is well-known. 
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NEW CLASSIFICATIONS 


N order to give our readers the highest type 

of abstracts service possible, we begin with 
this issue publication of Current Metallurgical 
Abstracts under a somewhat revised classification 
system. The revision, which comprises chiefly 
the consolidation of certain previously over- 
lapping sections and the elimination of unneces- 
sarily detailed subclassification within the main 
sections, not only improves the “convenience” 
of the service but facilitates prompt publication 
of the longer, more informative type of abstracts 
now appearing. The revision involves no 
change in scope. Exactly the same subjects as 
formerly are covered, but certain types of ab- 
stracts are now found under a different section 
number. 

The new classification is given on this page. 
Readers should note that in some sections a 
ferrous and non-ferrous distinction not hitherto 
made has been introduced and, particularly, that 
in all sections where this distinction is now made 
the “a” subsection is ferrous and the “b” non- 
ferrous—in other words, the reverse of our pre- 
vious practice.—The Editors. 
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l ;% R E C ON C E NT R AT | 0 N —crushing, Grinding, Plant Handling, 


Gravity Concentration, Flotation, Magnetic Separation, Amalgamation, 
Cyanidation and Leaching. 


2 , RED U C T | 0 N— Blast Furnace Practice, Sme lting and Electro- 


refining.—Ferrous (2a), Non-Ferrous (2b). 


3. MELTING, REFINING AND CASTING— Open-Hearth, 


Bessemer, Arc, Induction, etc. Melting Practice and Furnaces. Foundry 
Practice, Equipment and Materials. Die Casting.—Ferrous (3a), Non- 
Ferrous (3b). 


4. W ORK | NG— Forging, Rolling, Drawing, Extruding, Punching, 


Stamping, Shearing and Machining.—Ferrous (4a), Non-Ferrous (4b). 


9. HEAT TREATMENT AND HEATING — Aging, Anneai- 
ing, Carburizing, Hardening, Malleableizing, Nitriding, Normalizing, Sur- 
face-Hardening and Tempering. Furnaces, Soaking Pits, Refractories, At. 
mospheres, Fuels and Auxiliaries —Ferrous (5a), Non-Ferrous (5b). 


G6. WELDING AND CUTTING— Including Brazing, Hardfacing, 


Riveting and Soldering.—Ferrous (6a), Non-Ferrous (6b). 


] . FINISHIN G—Pickling, Cleaning, Sandblasting and Polishing. Elec- 
troplating, Metallizing, Galvanizing and Tinning. Coloring, “Oxidizing”’ 
and Non-Metallic Finishing.—Electrolytic Methods (7a), Non-Electro- 
lytic Methods (7b). 


8 ° TEST | N G A N D C 0 N T R 0 L —_ Methods and Equipment. 


Physical and Mechanical Property Testing. X-Ray and Magnetic Inspec- 
tion. Spectrographic Analysis.-—Fatigue Testing (8a). 


§ ° M ET ALL 0 G R A P H Y — Structure and 


(9a), Non-Ferrous (9b). 


Constitution.—Ferrous 


10. PROPERTIES AND APPLICATIONS —treluding Rela. 


tion of Properties to Engineering or Product Design.—Ferrous (10a), Non- 
Ferrous (10b), Effect of Temperature (10c). 


| 1 : C 0 R R 0S | 0 N A N D W E A R —Chemical and Atmospheric Cor- 


rosion and Oxidation. Abrasion, Cavitation and Erosion. 


2. GENERAL —General Metallurgical Engineering, Powder Metal- 
lurgy, Economics, History, etc. 


MA 591 








ie wera FT ee a ry y - 4 
ip ja i su G3 | Ww 


A builder of heavy-duty machine tools encountered 
a hard-to-solve problem in hydraulic chuck mani- 
folds. Maintaining the 1000-pound pressure neces- 
sary for machine precision and efficiency was difficult 
because the porosity of the iron used permitted oil 
leaks. Production rejects were as much as 50% —and 
extra costly because the deficiencies were usually 
not discovered until after the cylinder had been 
machined and tested. 

Doing one thing stopped two leaks: Adding 0.35% 
Moly to the iron eliminated porosity; and stopped 








° es Org Me if in 
LEAK oD 





WiTH ONE PI 
wasteful production costs as well. It gave the cyl- 
inders the necessary strength for maintaining pres- 
sures continuously. It contributed to the operating 
efficiency of the machine. 

There are scores of other instances in which Moly 
has definitely proved its capacity for improving the 
structure, strength and wearing qualities of cast iron. 
Our free book, “Molybdenum in Cast Iron,” con- 
tains further facts of interest to engineers and produc- 


tion executives. Free. Climax Molybdenum Company, 
500 Fifth Ave., New York. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 


Climax Mo-lyb-déen-um Company 
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1-ORE CONCENTRATION 


Crushing, Grinding, Plant Handling, Gravity Concentration, Flotation, 


Magnetic Separation, Amalgamation, Cyanidation and Leaching. 















Methods Used in the Cleaning up of Old Gold Reduction 
Works and Sites and the Treatment of Certain Current By- 
products. E. Davey. J. Chem. Met. Mining Soc., S$. Africa, 
Vol. 38, Apr. 1938, pp. 441-447. Au in soil, rubbish dumps, ash 
and brick from smelting furnaces and ash from burning mill laun- 





JOHN SECTION 


ATTWOOD, EDITOR 


Establishment of Ore Testing Procedures: Report of Tests. 
C. W. Davis et at. U. S. Bur. Mines, Rept. of Investigations 
No. 3370, Feb. 1938, pp. 75-161. Flotation tests on the follow- 
ing sulphide ores are reported: Sb-Au ore from Stibnite, Idaho; 
Hg ore from Medford, Ore.; Zn flotation tailings from Miami, 


ders is recovered (70%) by stamps and a James concentrating 3 Okla.; Cu ore from Monte Carlo, Wash.; Mo ore from Idaho 
table, from which middlings are returned to the head of the circuit Springs, Colo.; Pb-Zn ore from Troy, Mont.; and Pb-Zn ore from 
and the tails sent through sluice boxes containing coconut matting Crested Butte, Colo. Magnetic separation tests on the following 
(concentrates returned to table) to settling pits. From these the are described: Chromite gravity concentration concentrates from 
overflow goes over a corduroy strake, its catchings being returned — Casper, Wyo.; chromites from Folsom and Yreka, Calif.; Fe- 
to the table. If assay of settled sand warrants, it is returned to bearing carbonaceous shales from New Philadelphia, Ohio; mag- 
the head of the circuit. Battery chips are ground for 20 hrs. in netite from Dover, N. J.; psilomelane middlings and tailings from 
an amalgam barrel; —-10 mesh material is sold to smelters, the Embreeville, Tenn.; nepheline syenite from Sweet Home, Ark.; 
10 mesh-¥ in. is passed under an electromagnet. The magnetic 4 black sands from Helen, Ga.; and ilmenite concentrate from Rose- 
concentrate is sold to smelters for flux, the nonmagnetic chips are land Co., Va. Screening and washing tests and flotation tests on 
given prolonged treatment in dilute H»SO,, screened through 4 carnotite ores are reported. The first gave 57% of the Ra and 
10 mesh, the fines mixed with those already obtained and the coarse U;Os, and 65% of the V:O; in a slime product. A flow sheet is 
(principally Cu) melted and sold on assay value. Combustible suggested. A flotation procedure was developed and flow sheet 
material from mill (flooring, extractor boxes, etc.) is burned and — = given by which sands are discarded, thickened slimes deflocculated 
the ash sent to the smelter. Chippings from the brickwork of with 5 lbs. caustic soda/ton, and floated with 0.6-1.0 Ib. oleic acid 
furnace flues and the bottom 5 ft. of the stack contained Au 3.8 as collector and 0.2 Ib. cresylic acid as frother to give a concen- 
and Ag 32.2 oz./ton; the top 25 ft. of the stack contained Au trate that could be discarded and tailings containing 65-90% of 
0.6 and Ag 23.4 oz. Old Cu amalgamating plates were heated 5 the V, U, and Ra. Leaching tests on Al:(SO.); from Nevada, 
to r-dness and S was sifted over the surface forming a scale; the halite from Boulder City, Nev., and Cu ore from Searles Station, 
scalc was removed and the process repeated; the scale assayed Au Calif., are reported. Flotation tests on 4 ores requiring sulphi- 
612 1 oz./ton. Scale from launders and cones should be ground dization are reported. A calamine-cerrusite ore, a Pb vanadate, a 
and sold to smelters on assay value. Steel extractor boxes are Co ore from Good Springs, Nev., and jarosite ore from Wickes, 
scal.d, then alternately painted with HCl and salammoniac with —=— Mont, The following non-sulphide ores were concentrated by 
scaling 3 days after each painting, until scale is no longer of eco- flotation: Ferberite from Hill City, S. D.; wolframite from Em- 
non ¢ value. Cyanide recovered 95% of the 2.58 dwts./ton of budo, N. M.; scheelite from Kimberley, Nev.; psilomelane in log 
Au in soil beneath the sand residue dump. Old and current washer sludge and in gravity concentration middlings and tailings 
sluives are made alkaline, settled and cyanided in Brown tanks 6 from Embreeville, Tenn.; pyrolusite from Millard Co., Utah; Mn- 
wit! added Pb (NOs): and CaO; extraction is 93%. AHE (1) bearing sands from Memphis, Tex.; cassiterite from Goodwater, 

Flotation of Hematite Ore (Flotationsanrikning av blodstens- Ala.; magnetite from Dover, N. J.; chromite from Folsom, Calif. 
malimer) Gust. G. BRING. Jernkontorets Ann., Vol. 122, No. 4, and Casper, Wyo.; and barite from Butterfield, Ark. Flow sheets 
1933, pp. 139-169. Original research. An account is given of . involving amalgamation, gravity separation, flotation and cyanida- 
laboratory results on hematite flotation. The Swedish ores are tion of the following precious metal ores were developed: Au 
usually associated with magnetite, and a magnetic separation must from Holly Springs, Ga., Pateros, Wash., St. George, Utah, and 
thercfore precede flotation. Otherwise the magnetite recoveries Mancos, Colo.; Au-Ag from Sevier, Utah, Sparks, Nev., Battle 
are unsatisfactory. Grinding to 0.15-0.2 mm. grain size is recom- Mt., Nev., Pine Grove, Nev., Wickes, Mont., Austin, Nev., and 
mended. Removal of colloidal matter on concentration tables is 7 Fallon, Nev.; Ag from Cleattor, Ariz. and Skykomish, Wash.; 
desirable. Oleic acid is a satisfactory collecting agent, when used and black sand product from Folsom, Calif. AHE (1) 
with water glass and sulfuric or hydrochloric acids. “Monopol” Milling Methods and Costs of the Cardinal Gold Mining Co., 
soap is used as the frothing agent. Reagent costs are 0.5-0.7 Kr. Bishop Creek, Calif. WaAttTer B. LENHART. U. S. Bur. Mines 
per ton of ore in the laboratory tests. The concentrate from the iw — Information Circ. No. 7012, May 1938, 22 pp. The flow sheet 
first flotation must usually be run through twice, especially if is given and discussed. Treatment is chiefly flotation, although 
the ore has a low Fe content (20-25%). The concentrate is about a high-grade concentrate is obtained from tables in the grinding- 
60-65% Fe and the gangue is 5-10% Fe. Quartz-bearing ores classifying circuit. Reagents are xanthate (Z-5), 0.03 Ib./ton; 
are most easily concentrated. Felspars, micas, chlorite, amphibole s 301, 0.03 lb./ton; and Aerofloat No. 15, 0.10 lb./ton. Results 
and pyroxene can also be concentrated. Epidote usually goes into were not affected by use of sodium silicate, sodium sulphide, 
the gangue. Iron garnets have proved unusually refractory to copper sulphate or its derivatives, or soda ash. Im 1937, heads 
low cost treatments. Apatite is separated prior to the concentra- averaged 0.27 oz./ton Au, tails 0.0291 oz./ton. Au recovery was 
tion of hematite by sodium oleate and a foaming agent giving a 50% by flotation and 40% by tables. A typical analysis of flota- 
fragile but copious foam. It is best carried out in neutral or -—— tion concentrate was 6.90 oz./ton Au and 1.69 oz./ton Ag; 1.85% 
slightly basic pulp, while the hematite flotation is best at a pH Cu, 12.8% insoluble, 36.3% Fe, 0.5% Zn, 24.2% S and 1.1% 
of 5-6. A higher pH is advantageous, but acid losses become too CaO. Table concentrates analyzed 115.15 oz./ton Au and 
large. HCD (1) 22.54 oz./ton Ag, 0.30% Cu, 4.0% insoluble, 38.3% Fe, 0.4% 

Gold Mining and Milling Methods and Costs at the Gold Hill 9 29 and 16.2% S. Average costs for 1937 were $1.40/ton. 
Mine of Talache Mines, Inc., Quartzburg, Idaho. Jor H. Skip- AHE (1) 
MORE. U. S. Bur. Mines Information Circ. No. 6985, Jan. 1938, Producing Cepper at Britannia Beach, B.C. Joun B. Hutt 
15 pp. From an ore assaying 0.20 oz. Au/ton, 90% recovery is (Staff) Eng. Mining J., Vol. 139, July 1938, pp. 29-35. Descrip- 
effected to give a tailing containing 0.019 oz. Au. All —35-mesh tive. Diversified mining methods are employed at the Britannia 
ballmill pulp passes through 3 hydraulic traps in tandem in the ~~ property of the Howe Sound Co. Calcocite, covellite, bornite, 
main launder to 4 Wilfley tables, each preceded by a trap. Con- native Cu, argentite, tetrahedrite, sphale:ite, and gulena make up a 
centrates are reground (to polish Au particles), passed over 2 small and varying percentage of the ore shipped to the mill. 
plates, through a trap, and thence to 2 tables. A high-grade con- Small amounts of Au and Ag are present in most of its veins. 
centrate is taken from each regrind table and amalgamated in drag 10 The chief gangue minerals are quartz, gypsum, anhydrite, calcite 
mullers. Tables also yield a rougher concentrate that is returned and barite. The flowsheet shows a methud for the removal of 
to regrind. Traps recover 40% of the Au saved. The hutch sticky mud from ore to facilitate greater tonnage through the 
product is amalgamated in drag mullers. Total costs are crushers. Cu and pyrite are separated by bulk concentrate flotation. 
$0.63/ton. AHE (1) WHB (1) 
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Sphalerite—A Study. Part I. Sedimentation Experiments. 
A. W. FAHRENWALD & JosEPH Newton (Univ. Idaho) Eng. 
Mining J., Vol. 139, June 1938, pp. 50-54. A two-fold objective 
for this study was to obtain sphalerite-water sedimentation curves 
for a number of different solutes at various molar concentrations 
and flotation data on each. The relationship between the state of 
sphalerite in aqueous suspensions and its flotation is discussed. 
Sedimentation curves are shown for a number of chemicals and 
settling data are tabulated for a number of the solutes. The solu- 
bilities of some slightly soluble Zn compounds are indicated. 
Part II. Some Sedimentation-flotation Tests—The Conclusions. 
I[bid., July, 1938, pp. 44-47. Three types of tests conducted were: 
(1) To determine the effect of xanthate on sphalerite sedimenta- 
tion curves; (2) to determine the relationship between flotation 
of sphalerite, using a frother only, and sedimentation rate; and 
(3) to determine the relationship Sheet sedimentation rate (de- 
gree of dispersion) and flotation recovery using xanthate. Sphal- 
erite is.only slightly, if at all, dispersed in distilled water; Zn 
and Cu sulphates have little effect on a sphalerite-water suspen- 
sion, while pH is an important factor. Weak acid salts of Na 
are dispersants of sphalerite, while neutral salts of stronger acids 
are without effect. Frothers such as pine oil, cresylic acid, etc., 
in the absence of activator or xanthate, give sphalerite recoveries 
up to 86.6%, a result that is unexplained. In frother flotation 
there appears to be a relationship between sphalerite dispersion 
and sphalerite recovery,—strong dispersion and depressed float- 
ability parallel each other. Flocculation is not necessarily accom- 
panied « enhanced floatability. Lead nitrate is an outstanding acti- 
vator of sphalerite froth flotation and a flocculator. When xanthate is 
added, there is no satisfactory relation between the state of sphal- 
erite and flotation recovery. Potassium cyanide and sodium arse- 
nide are strong dispersants and depressants of sphalerite recovery. 
Heavy metal salts with flocculating action on sphalerite invariably 
promote flotation recovery. Cyanide is the most potent depressant 
among the salts tried. WHB (1) 


Physico-chemical Role of Air in the Flotation of Non-ferrous 
Ores. Part I. V. A. MALINOovVsKy. Tsvetnye Metal., No. 1, 
Jan. 1938, pp. 48-58. In Russian. Original research. Experi- 
ments were made to determine the role of air in the flotation of 
Cu-Zn ores. The pulp was “‘aerated’’ by air, O, N, and air con- 
taining known amounts of COs. Polished sections of minerals 
were used to study the effects of air on the activation or deacti- 
vation. The experiments showed that the following physico- 
chemical processes take place in flotation: (a) In the oxidation 
of Cu minerals by the O of the air CuSO, is formed. This is 
then dissociated to form Cu ions, which activate the Zn blende. 
Oxidation of covellite, and possibly of chalcocite and bornite, 
proceeds at a much faster rate than that of chalcopyrite. (b) 
Cyanides dissolve the Cu film on the surface of Zn blende and 
form complex Cu cyanide salts and ions which do not activate the 
blende. (c) CO: of the air decomposes the complex Cu cyanide 
ions to form CuCOs, which dissociates and activates the Zn blende. 
(d) Cu salts reacting with xanthates form xanthogenic cuprous 
and cupric oxides which activate the Zn blende. (e) Cyanides, 
reacting with elementary S, form rhodanic salts which do not deac- 
tivate the Zn blende, but merely consume the cyanide. These 
experiments demonstrated the injurious effect of prolonged con- 
tact of the pulp with air in the selective flotation of Pb-Zn and 
Cu-Zn ores, due to the activation of Zn blende by Cu ions. 

BND (1) 


Refining Practice at J-M Consolidated Gold Mines, Ltd. 
THOMAS T. TiGERT. Can. Mining J., Vol. 59, July 1938, pp. 
367-369. Descriptive. Prevention of the formation of excessive 
amounts of matte on the top of the bullion bar or precipitate is 
secured by immediately placing the mold containing the bullion 
bar on the floor, peeling off any slag remaining on the top after 
a pause of 5 min. Then, after 20 min., the matte, changed from 
a liquid state to that of an amorphous slab, is removed by tipping 
the mold and dropping the bar into a pan. Immediately the bar 
as set on edge and given a hard blow on the easily-distinguished 
metal-bullion line, which parts the matte cleanly from the bullion. 
After parting, the bar is cooled and the adhering slag is ham- 
mered off. Slag and matte treatment are outlined. Jig concen- 
trates are amalgamated in a barrel, the resultant amalgam averag- 
ing 30% Au. WHB (1) 


Low-discharge Grinding at Sylvanite Gold Mines, Ltd. C. E. 
RopGers. Trans. Can. Inst. Mining Met., Vol. 41 (in Can. 
Mining Met. Bull. No. 315, July 1938), pp. 283-316. With low- 
discharge grinding, there is a substantial increase in —200-mesh 
product per unit of given diameter and volume. Power require- 
ments are less per ton of —200-mesh product, especially with the 
tire and trunnion mill. Grates permit a much freer flow of pulp, 
improving operation by minimizing surge and decreasing required 
attention. More rapid inspection and relining is possible, saving 
in operating time and labor. Primary and secondary grinding as 
practiced at Sylvanite Gold Mines and equipment used are 
described. Extensive test data are given. AHE (1) 
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Operations at Pickle Crow Gold Mines, Ltd. J. E. HAMMELL, 
A. G. Hattiz, S. A. BoTHWELL & E. E. Brown. Trans. Can. 
Inst. Mining Met., Vol. 41 (in Can. Mining Met. Bull. No. 312, 
Apr. 1938), pp. 125-158. The ore is free milling. Grinding to © 
80%—200 mesh permits good extraction. Mill feed varies as 
follows: 0.60-0.91 oz./ton Au, 0.10-0.12 0z./ton Ag, trace Cu, 
2.64-11.80% Fe, 0.02-0.05% As, and 0.70-3.25% S. The flow 
sheet is discussed. After grinding in cyanide, classifier overflow 
goes over blanket tables to thickeners. The discharge is diluted 
with barren solution and passes through agitators to secondary 
thickeners. The underflow is filtered, repulped, and refiltered, 
the cake going to waste. Concentrates from cones and blankets 
are amalgamated. Precipitation is of the simultaneous clarification- 
precipitation type. Careful control of lime and cyanide is neces- 
sary, due to varying pyrrhotite; they are maintained at 0.40 and 
0.80 lb./ton of solution, respectively. Costs are $1.24/ton. 

AHE (1) 

Construction and Operation of a Magnetic Balance. F. §. 
WARTMAN. U. S. Bur. Mines Dept. of Investigations No. 3400, 
May 1938, pp. 33-40. A form of Guoy balance simple in con- 
struction, calibration and operation is described. The average of 
a series of 8-10 measurements agrees with the average of another 
similar series within 0.1-0.2 g. For a sample containing 20 mg. 
of magnetite, depth may be 614-10 mm., and for one containing 
50 mg., 8-11 mm., without introducing an error greater than 2%. 
However, better results may be obtained by varying the weight of 
sample according to bulk density. Variations in attractive force 
due to differences in grain size are so large that it is necessary 
to know approximately the grain size of the magnetite in an un- 
known sample. This may be determined with the coercimeter. 
All magnetites have similar magnetic properties under similar 
physical conditions. The relationship between pulling and mag- 
netite content of sample in mg. is linear. AHE (1) 

Primary Crushing. Progress Report No. 2. MARK SHEPPARD. 
U. S. Bur. Mines Rept. of Investigations No. 3380, Feb. 1938, 16 
pp. A log-log plot of the size distribution curve of the product 
from the gyratory crusher consists of a parabolic loop in the 
coarser sizes, approximately 80% of the product, and a straight 
line relationship in the finer sizes. For the Blake-type crusher, 
the same type of curve results, except that 60% of the product 
forms the parabolic loop and 40% the straight line. The slope of 
the straight line section is similar for the 2 types of crushers under 
similar conditions, At 1 size, the average particle shape is cubical, 
deviating above and below this size. The shape is a function of 
the ratio of reduction rather than of the type or setting of the 
crusher. The straight-line relationship lies in the most s|.bby 
portion of the product. AHE (1) 


A Flow-sheet for Nova Scotia Gold Ores. A. G. Ro.cu. 
Trans. Can. Inst. Mining Met., Vol. 41 (In Can. Mining Met. 
Bull. No. 314, June 1938), pp. 228-231. Au occurs free and 
intimately associated with sulphides, chiefly arsenopyrite. The 
flow sheet recommends sorting, jaw crushing with close set. rod 
milling in closed circuit with a classifier with a trap and Denver 
jig between the 2 to remove a concentrate, and overflow over 
blankets. The concentrates should be ground in an amalgam bar- 
rel with CaO and a Pb salt, with discharge through amalgam t:aps, 
over an amalgam plate, another trap and to a filter-bottom ‘ank. 
The residue from the tank should be shipped to a treatment plant. 

AHE (1) 

Production of Tungstic Anhydride. E. P. BOGOMILSKAYA & 
S. I. Matusevich. Redkie Metal., Vol. 6, Nov.-Dec. 1937, pp. 
37-42. In Russian. Original research. The wolframite con- 
centrate is roasted with Na:CO; and leached with water on the 
countercurrent principle. The density of the solution must be 
15° Bé or more in order to keep down the SiO.: WO, ratio. The 
W is then precipitated with CaCl, converted to acid with HCl, 
washed and ignited at 750° C. Up to 94% recovery is obtained. 
The total impurities, SiO., CaCl, and NaCl are less than 0.2%. 

HWR (1) 

Gold Mining and Milling in Northeastern Oregon. 5S. H. 
Lorain. U. S. Bur. Mines Information Circ. No. 7015, May 1938, 
46 pp. The ores are medium to high grade —0.5-1.0 oz. Au/ton, 
with varying amounts of Ag and Cu. In 1936, all mills used bulk 
flotation, supplemented in some cases by plates for recovery of 
free Au. Straight flotation easily recovers 85-95% of the Au in 
unoxidized ores, but gives poor recoveries from oxidized and semt- 
oxidized ores; the latter require hydraulic or mechanical jigs 
preceding or following flotation. Flow sheets of individual mines 
are given. AHE (1) 


Gold Mining and Milling in the Wickenburg Area, Maricopa 
and Yavapai Counties, Ariz. O.H. Metzcer. U. S. Bur. Mines 
Information Circ. No. 6991, Feb. 1938, 78 pp. Flow sheets for 
9 mills are described. The ores grade from completely oxidized 
siliceous material to heavy sulfides. They contain high percentages 
of siliceous gangue. Some of the ores respond readily to flotation; 
cyanidation is successful at some properties. Most mills use 4 
combination of flotation and cyanidation. AHE (1) 


METALS AND ALLOYS 














| 2-REDUCTION 


Blast Furnace Practice, 





The Theory for Electrolysis of Molten Salts (Zur Theorie der 
Electrolyse geschmolzener Salze) P. DrossBaAcu. Z. anorg. allgem. 
Chem., Vol. 235, Feb. 19, 1938, pp. 188-192. In electrolysis of 
molten salts, metal clouds in the bath are neither colloidal nor 
addition compounds, but true solutions of the free metal in the 
salt. By considering the. heterogeneous equilibrium in the binary 
system of the salt and the metal, all of the phenomena encountered 
in the electrolysis can be explained satisfactorily. From such con- 
siderations it has been possible, for the first time, to prepare Bi 
by electrolysis. HFK (2) 


2a. Ferrous 


Production of Iron in the Rotary Furnace by the Stuerzelberg 
Process. H. HOFMEISTER. Demag News, Vol. 12, Apr. 1938, 
yp. C7-C1l1. The Stuerzelberg process (DRP 615,163) was de- 
eloped to produce a good, clean molten Fe from the calcined 
yrite residue from the manufacture of HSOQ,; these ores are 
bundant in Germany. The calcined pyrite analyzes 44.0% Fe, 
20% Zn, 5% S, 0.02% As, 0.02% Cu, 0.20% Mn, 0.02% P, 
1.40% Pb, 10.20% SiO... The pig Fe produced from it is par- 
icularly suitable for making alloy steels and as admixture in spe- 
ial cast Fe, and is said to be equivalent to the best Swedish pig 
Fe. The mixture of ore, coal and lime is heated in a rotary 
urnace up to about 2730° F.; a pasty ferrous silicate slag and 
pongy Fe forms first. The furnace is heated with pulverized 
oal using air preheated to 750°-930° F. The slag is kept highly 
asic for desulphurizing the pig Fe, and is used for making cement 
fertilizing lime; it contains about 27% SiOz, 5% AlOs, 57% 
‘aO, 3-5% MgO and 2-4% Fe. The Renn process by which 
Fe ores are reduced with C in a rotary furnace gives a more or 
less high S content, and the product must still be freed from 
‘lag in order to be melted down in a special furnace. The Stuer- 
zelberg process gives pig Fe in a molten state practically free 
from S$ and completely separate from the slag and can be used 
directly. The Renn process is continuous, the other is batch. 

Ha (2a) 


An Experimental Enquiry into the Interactions of Gases and 
Ore in the Blast Furnace. Part V.—The Influences of Hydrogen 
and Steam at 450-850° C. WuLLIAM A. Bone, H. L. SAUNDERS 
& H. J. Tress (Bone Res. Assn., Ltd.) J. Iron Steel Inst., Ad- 
vance Copy No. 2, May 1938, 17 pp. Original research. The 
influence of small percentages of H and steam, respectively, upon 
(1) C deposition in the reaction 2 CO = C + COns, and (2) 
ore reduction through the interaction of blast-furnace gas and 
oxides of Fe was determined at temp. of 450° C. and above. 
Additions of 0.25, 0.5, 1.0 and 2.0% of either H or steam to a 
calcium chloride-dried system materially increased the rate of C 
deposition at 450° C., the effect being more pronounced with H 
than with steam. In either case a limit was approached 
as the H or steam neared 2%. Such additions widened the temp. 
range of C deposition. At all temp. between 650° and 850° C., 
small additions of H increased the velocity of ore reduction, 
especially during the latter stages; steam had little influence. 
Small additions of either H or steam do not eliminate the trough 
or depression in the velocity of ore reduction at 750° C. pre- 
viously observed in the calcium chloride-dried system. The depth 
of the trough decreases, however, as the CO, content of the gas 
phase rises. For Part IV, see also Metals and Alloys, Vol. 5, Sept. 
1934, p. MA 430. JLG (2a) 


The Blast Furnace and Its Operation. J.G. West, Jr. Blast 
Furnace Steel Plant, Vol. 26, Jan. 1938, pp. 77-78, 98; Feb. 
1938, pp. 183-185, 208-209, Mar. 1938, pp. 290-293, 314; Apr. 
1938, pp. 386-387, 431; May 1938, pp. 496-499; June 1938, pp. 
614-615, 627-629. Survey of modern practice, including consid- 
eration of the various parts of the blast-furnace plant, auxiliary 
equipment, furnace design and construction, preparation and han- 
dling of raw materials, and furnace operation. MS (2a) 
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Smelting and Electro-refining. 
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A. H. EMERY, SECTION EDITOR 


2b. Non-Ferrous 


Production of Electrolytic Zinc and Cadmium at the Nor- 
wegian Zinc Co., Eitrheim, Odda (Fabrikasjon av elektrolytisk 
sink og kadmium ved det Norske Zinkkompani A/S, Eitrheim 
pr Odda) H. Horn. Tek. Ukeblad, Vol. 85, June 9, 1938, pp. 
264-269. Annual production is 45,000 metric tons of Zn from 
concentrates from Spain, Newfoundland, Mexico, South America, 
and Jugoslavia, averaging 45-48% Zn and 0.5-4% Pb. Some of 
these are roasted in France and Belgium, the rest is flash roasted 
in Wedge furnaces locally, producing gas with very high SO, con- 
tent, from which H.SO, is made in a plant with 100 tons/day 
capacity. The calcine is leached in 2 steps in Pachuca tanks. The 
resulting solution (110 g. Zn/Il.) is clarified in Dorr thickeners 
and purified with Zn dust, filtered and electrolyzed to about 100 
g/l. free H.SO, with 35 amp./ft.” Zn is deposited on Al cathodes 
and stripped every 24 hrs. Anodes are soft Pb. The metal is 
melted down in small reverberatory furnaces and cast into slabs 
averaging 99.987% Zn, part running 99.99%. Spent acid from 
the electrolyzing cells is used in the leaching plant. The precipi- 
tate produced in the purification with Zn dust is treated with 
H.SO, to dissolve Cd; 1100-1500 Ibs. of Cd/day is recovered by 
electrolysis. The residue from the calcine leach is treated in a 
blast furnace, where Zn and Pb are volatilized, condensed and 
separated by dissolving Zn in H:SO,, leaving Pb as insoluble sul 
phate. The solution of ZnSO, is returned to the main circuit. Cu 
and precious metals in the residue are recovered as a matte, which 


is sold to the Cu refineries. BHS (2b) 
Electrolysis of Alumina with Ferrite Anodes. A. I. BELYAEV 
Legkie Metal., Vol. 7, Jan. 1938, pp. 7-20. In Russian. Original 


research. Anodes of ZnO . Fe:O,, NiO . Fez:O:, 2CaO . FezO;, MgO . 
FezOs, Al.O; , Fe:Os;, SnO, : FesOs, Cr,0; . FezOs, and Cos0, : Fe:O 
were prepared by sintering a mixture of the oxides at 1200° C., 
compressing under 1000 atm. pressure and sintering again at 1300 
C. The specific electrical resistance and solubility in cryolite of 
the ferrites were considerably less than that of the oxides of which 
they were composed. Anodes of SnO..Fe:O:, NiO. FeO; and 
ZnO . Fe.O; were most stable during electrolysis of a cryolite solu- 
tion of Al,O;. The Al produced with these anodes contained, 
respectively, 0.80% Sn, 1.27% Fe; 0.45% Ni, 1.20% Fe; 0% Zn, 
2.01% Fe. O and a small amount of F were evolved at the anode 
Anode effect did not occur with ferrite anodes, and is peculiar to C 
anodes. HWR (2b) 
Thermal Dissociation of Chromic Trioxide (Thermische Disso- 
ziation von Chromtrioxyd) J. G. Ryss & A. I. SELJANSKAJA. 
Acta Physicochim., Vol. 8, No. 5, 1938, pp. 623-640. In German. 
Original research. The thermal dissociation of crystalline CrOs takes 
place slowly. For liquid CrO, there is a higher dissociation pressure 
than found by Simon & Schmidt (Z. anorg. allgem. Chem., Vol. 
153, 1936, p. 191) exceeding 1 atm. at 240° C. It is possible that 
the first intermediate oxide correponds to Cr:O.s or to CrsOn. The 
second intermediate oxide Cr;Ow» dissociates at 400° C. to CrO, 
Cast Fe and quartz exert an insignificant effect upon the thermal 
dissociation of CrO,. Cast Fe is partially oxidized thereby. Contact 
with sulphuric acid or sodium bisulphate considerably increases the 
rate of dissociation of CrO;. The thermal dissociation of CrO, to 
the first intermediate oxide Cr;O., follows the molecular law. The 
activation energy is 33,970 cal. EF (2b) 
Aluminum of Highest Purity (Aluminium von héchster Rein- 
heit) HANs Dire. Giessereipraxis, Vol. 59, Mar. 13, 1938, p. 
114. Descriptive. The method described uses an Al-Cu (33% 
Cu) alloy as anode, and a mixture of alkali and aluminum fluo- 
rides and barium- chloride as electrolyte; the cathode is formed by 
the highly pure (99.99-99.998%) Al deposited. The carrier of 
the electrolysis is the aluminum chloride formed during the process. 
This highly pure Al possesses a much higher electrical conductivity 
than commercial pure Al, and is much more resistant to acids, 
alkalis, sea water, atmospheres, etc. GN (2b) 
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Open Hearth, Bessemer, Arc, Induction, etc. Melting Practice and Furnaces. Foundry 


Practice, Equipment and Materials. Die Casting. For Refractories, see Section 5. 





Cc. H. HERTY, JR., SECTION EDITOR 

The Relation between the Mechanical Properties of Separately 
Cast Samples and of Coupons (Beitrag zur Klarung des Zusam- 
menhanges zwischen den Festigkeitseigenschaften der getrennt 
gegossenen, dem Gussstiick angegussenen und aus dem Gussstiick 
selbst herausgearbeiteten Proben) St. NADASAN. Giesserei, Vol. 
25, May 6, 1938, pp. 209-215. An attempt was made to establish, 
experimentally, numerical values for the differences in the mechani- 
cal properties obtained from samples which were cast separately 
on one hand, or cast-on and worked from the casting on the other. 
In the latter case, the effect of the place from which the sample 
was taken was also studied. Tensile strength, shearing and com- 
pression strength and hardness were measured, Tensile, compressive 
and shearing tests can be considered equal for the cast-on and 
separately cast samples. The ratio of actual figures for the strength 
vary between 0.83 and 1.16 for the 2 samples. The tensile strength 
of the cast-on samples was 5% lower, compressive and shearing 
strength 1% each, and hardness 2% less than found in separately 
cast samples. A very strict ratio is, however, not admissible, as 
the values show too great a dispersion; this might be due also to 
differences in structure in the samples. 5 references. Ha (3) 

The Use of Lime as Agglomerant for Foundry Sands (Sull 
’uso della calce come agglomerante per sabbie di fonderia) G. 
RiBET. Ind. Meccan., Vol. 20, May 1938, pp. 374-377. Prac- 
tical. The mixing of siliceous sand in molds with lime instead 
of with cement offers advantages, inasmuch as the hardening of 
the mold can be accelerated by applying a flame or heating in a 
stove, while cement requires air-drying and therefore takes more 
time. Unslaked lime, which can be mixed with the sand in ordi- 
nary foundry mixers, is used; the hardening takes place by the 
transformation of the lime in calcium hydroxide. The castings 
in such molds present a better metallic surface, which separates 
easily from the mold. A crust is formed in the mold of 3-5 mm. 
thickness, which consists mainly of silica-calcium hydroxide, iron 
oxide and lime. The behavior of different sands with lime was 
investigated. The molds will stand from 1440 to 1640° C., accord- 
ing to type of sand. Ha (3) 
Viscosity, Surface Tension and Fluidity (Viscosité, Tension 
Superficelle et Coulabilité en Métallurgie et Plus Particuliérement 
en Fonderie) PAuL BastiEN. Bull. |’ Assoc. Tech. Fonderie, Vol. 
11, Sept. 1937, pp. 361-378. Review. The viscosity of the metal 
or the slag, or both, influences the speed of reactions and the re- 
moval of the products formed. The surface tension of metals is 
greatly affected by the presence of small amounts of impurities. 
The fluidity of a metal is changed by differences in either the vis- 
cosity or surface tension of the metal. The 3 properties of the 
liquid metal affect such diverse problems as number of inclusions 
and misruns in the finished casting. 47 references. WHS (3) 

New Centrifugal Casting Methods (Neue Schleudergussver- 
fahren) Tech. Blatter, Vol. 28, Feb. 13, 1938, pp. 78-79.  Il- 
lustrated description of 4 methods: (1) Method of depositing metal 
layers on work pieces, (2) method of simultaneously lining the 
inner and outer faces of bushings, (3) method of lining ver- 
tically supported rotating bushings, and (4) method and device 
for mass production of centrifugally cast parts. All of the methods 
and devices are patented. GN (3) 


3a. Ferrous 


C. H. HERTY, JR., SECTION EDITOR 


Treatment of Open Hearth Steels with Acid Slags. F. 
AGALETsKu. Stal, Vol. 7, Oct. 1937, pp. 15-19. In Russian. 
Practical. Low-C basic open hearth steel was deoxidized by tap- 
ping into ladle and repouring from a height of 10 ft. into a ladle 
containing molten slag. The slag contained 63.99% SiOz, 3.98% 
TiO, 2.989% FeO, 7.59% MnO, 11.10% AlO:, 7.91% CaO, 
3.88% MgO, and 0.07% S. The mixing of slag and metal re- 
moved the FeO and other oxides. As compared to steel deoxi- 
dized in the usual manner, the steel was more ductile, finer 
grained, less subject to aging and had fewer large slag inclusions. 
Good steel was produced by this method even when open hearth 
operation was careless HWR (3a) 
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Metallurgical Aluminum. ALFRED SuGAR (U. S. Reduction 
Co.) Blast Furnace Steel Plant, Vol. 26, Apr. 1938, pp. 406, 408- 
410. Al is generally added to open-hearth steel to deoxidize melt 
and to control grain size. Most uniform deoxidation is obtained 
when heat is completely killed in furnace. It is mecessary to 
pour metal very shortly after final Al addition. When making 
furnace addition, Al loss can be reduced appreciably by introducing 
large hollow cylindrical billets through wicket and plunging them 
directly into metal by means of a stirring rod thrust through hole 
in center and running length of billet. This operation is being 
carried out successfully with certain Mo alloys. Comparable prac- 
tice is addition of Al to electric furnace in form of various sized 
“star” ingots. When making ladle additions, Al must be added 
uniformly through tap to distribute its action equally to all areas 
of metal. Al losses in ladle will be very high if all is not added 
before furnace slag gets into ladle. If it is mecessary to add Al 
to mold, its uniform addition during pour must be closely checked. 
Impurities in Al must be closely controlled. In the 94-98 grade, 
the most impure used, Cu, Zn, Mg, Ni, Mn, Si, and Fe are found 
in controlled amounts. As total Al added is rarely 2 lbs. per ton, 
each 1% of impurity would be equivalent to 0.001% in finished 
steel. Si and Fe are always present in Al. No other single im- 
purity can be present in amounts greater than 4%. Maximum 
limit is always specified for Zn because of fumes which might be 
given off. Cu is also limited due to supposedly deleterious effect 
on rolling and deep drawing properties of sheet-steel. Objections 
to Cu are being reduced. Ni is rarely present in quantities over 
0.1%. Mg is considered undesirable, chiefly because of its ex 
tremely rapid rate of reaction with molten steel. The small 
amount present does not affect efficiency of Al in such a way as 
to warrant serious objections to its presence. MS (3a) 


The Exact Quantitative Estimation of Ferric Oxide and Sul- 
phide Sulphur in Basic Slags. E. MAURER & F. HADERER. / 
Iron Steel Inst., May 1938, Advance Copy No. 8, 12 pp. Original! 
research. In order to determine the sulfide S content, 22 melts of 
synthetic S-containing slags were made. S was determined firs 
without Sn, and then with Sn added to the dissolving acid 
Results indicated that the error increased with the ferric oxid 
content of the slag. The ferric oxide was determined by th 
methods of O. Quadrat and of W. Faber. In all experiments 
the Fe:O; content was found to be smaller when using the latte: 
method than with the former. Even an addition of HgCh, a: 
recommended by Faber, failed to prevent the nascent H:S produced 
by the acid solution from acting with the iron oxide. It wa: 
further shown by direct experiment that the method of O. Quad- 
rat does, in fact, yield perfectly accurate values for the iron oxid 
content. JLG (3a) 


A Modern Chilled-shot Factory. Foundry Trade J., Vol. 58, 
June 23, 1938, pp. 529-530. A visit to the well laid-out works 
of “Abrasives,” Slough, England, is described. The raw mate- 
rials are exactly the same as required for gray Fe foundry prac- 
tice. Metal is brought down in a cupola lined to 35 in. The 
furnace is blown somewhat harder than for normal foundry prac- 
tice, and there is a heavier metallic loss than the normal 6%. 
The first few hundred weights are pigged to ensure clean metal 
entering the chilling ponds. There are 2 ponds about 16 ft. deep, 
to which water is supplied from a cooling tower 80 ft. high, built 
over a tank 25 ft. long, 15 ft. wide, and 214 feet deep. This is 
capable of supplying 32,000 gal. of water per hr. The crushed 
material is taken to the screen, where it is graded. The process 
produces 25 accurate grades. AIK (3a) 


Combined Carbon—A Controlling Factor in Quality of Basic 
Pig Iron, RALPH H. Sweetser. Metals Tech. Vol. 5, Apr. 
1938, T.P. 895, 10 pp. Original research. Towards the close of 
a campaign, a blast furnace furnishing Fe as hot metal for open 
hearths was operated so as to give Fe of different compositions. 
Analyses and temp. of the Fe are given. Both combined and total 
C for samples cast in a warm mold are given. The only corre- 
lation between Fe and steel produced in the open hearth was 
between combined C and quality of steel sheet. As combined C 
increased, the steel sheets became scabby. The combined C in- 
creased as the Si in the Fe decreased, as would be expected. 

JLG (3a) 


METALS AND ALLOYS 











Manufacture of Plain Carbon Acid Steels. J. M. FERGUSON. 
Iron & Coal Trades Rev., Vol. 136, May 6, 1938, pp. 762-764. 
Descriptive. Some factors commonly met in Scottish acid practice 
that influence output and quality of steels produced are dis- 
cussed. An important difference from the basic furnace (of 
identical design) is the rapidity with which the acid furnace 
checkerwork becomes choked, especially in the top of the regener- 
ators. This is due to accumulation of almost pure ferric oxide; 
the life of the furnace is seriously influenced by it, but no method 
for preventing the formation or removing the deposit has been 
found. An acid hearth which gave good service was made of 19.7 
tons of Belgian sand and 4.55 tons of brown sand; the respective 
SiO, contents were 98.4 and 79.6%. The durability of the hearth 
depends on physical state and chemical purity of the grains of 
silica. The usual practices for charging, charge composition, bath 
condition and casting conditions are described in detail. 

Ha (3a) 

Solidification in Open-topped and Closed-topped Ingot Moulds. 
BERNHARD MATUSCHKA. |. Iron Steel Inst., May 1938, Advance 
Copy No. 7, 14 pp. Theory and original research. Factors gov- 
erning piping and the transition from a columnar zone to a zone 
of equiaxed crystals are discussed. The pressure at different stages 
of solidification has a pronounced effect on piping. Pictures of 
split wheel ingots are shown to illustrate the effect of mold 
design on character of pipe. For open-topped molds, heating with 
“Lunkerite’’ was advantageous for the production of dense ingots 


free from flaws. JLG (4a) 
Ingot Moulds. N. H. BAcon. Iron Steel Ind., Vol. 11, May | - fe 
1938, pp. 326-331. The statistical method covering a period of 5 | y :. hpi, Sie 
yrs. has been used in an attempt to attain an economical solution dolomite refractory 
» the mold problem. Mold consumption has been reduced from .. cakered .. sciea- 
proximately 27 lbs. per ton of steel to about 16 lbs. Molds tifically processed for 
ere mainly of a 21 in. semi-closed top type. Typical compo- maintaining the bottom 
ion used in later work was 1.4-1.8% Si, approximately 0.05% and os b — ahciengeend 
os > * os oS : open ear at 
0.06-0.08% P, 0.8-1.0% Mn. CEJ (3a) M basic electric steel ; | 
Large Coreless Induction Furnaces in the Steel Industry ) furnaces. } - | 
Grosse kernlose Induktionséfen in der Stahlindustrie) M. Th a 
AUCHTSCHISCHWILI. Stahl u. Eisen, Vol. 58, May 12, 1938, 


520-523. Review. Four induction furnaces of 8-ton, 6-ton, MAGNEFER 
0 kg., and 150 kg. capacity, which have recently been installed 
a shop in Aosta, Italy, are described. These furnaces have 
en operating successfully, and the building of 10-15 ton induc- 
yn furnaces is suggested. SE (3a) 


Composition of Gas from an Open Hearth Steel Bath (Un- 
ersokning rérande kokgasens sammansattning vid stalfarskning) 
» KALLING & Nits RubDBERG. Jernkontorets Ann., Vol. 122, 
o. 3, 1938, pp. 91-107. Gases from an open hearth furnace 
‘re collected in a special apparatus. By analyzing for Hh, 
hich was usually between 2% and 3%, the H: content of the . : 
eel during melting could be estimated with sufficient accuracy. H E ROU LT 
® Hs in the gas corresponds to about .00035% H in the bath. 
he H content of the steel quickly reaches a fixed value. Ab- 





rption of Ns seems to follow a similar principle. The H con. —— Klectric 
nt may be brought to a lower value in an acid than in a basic . 
ith, but the results were not wholly conclusive. HCD (3a) 
Determination of Oxygen in Alloy Steels. JoHN G. THomp- 
ON & VERNON C. F. Hoim. J. Res. Natl. Bur. Standards, Vol. 7 | at R N AC ES 


1, July 1938, pp. 87-93. Original research and development. 

[he O contents of many types of alloy steels can be determined 

with accuracy by either the vacuum-fusion or the H-reduction pro- 

cedure. The presence of common alloying elements does not inter- 

fere with the operation of either method. The limitations of both ——~ 

methods are essentially the same for alloy steel as for plain C 

steels. WAT (3a) 
Recent Investigations on Slags. F. F. FRANKLIN. Blast Fur- 

nace Steel Plant, Vol. 26, Apr. 1938, pp. 366-369, May 1938, pp. 8 

193-495. Review. Deals with equilibria between slag and metal; 

viscosities; effect on refractories; blast-furnace slags; petrographic 

investigations; methods of analysis; recovery of alloys; slag inclu- 

sions; and uses of slags. 68 references. MS (3a) 
The Effect of Superheating Molten Steel. Metallurgist 

(Suppl. Engineer) June 1938, pp. 138-140. Extended and cor- 


New type-1%. Floor attached 









related abstract. 6 references. VVK (3a) to shell, tiles with furnace. 
Physical Fundamentals of the Working of Fluid Metal. A. 4 _ Detcss encltind end eae ad alt blade 
Uuirovsku. Stal, Vol. 7, Nov. 1937, pp. 99-111. In Russian. SE them for efficient melting 


of ferrous materials by either basic or acid process— 


Original research. The possibility of working metal in the fluid including alloy, tool and forging steels, iron and steel 


state is discussed. Small cast Fe parts weighing 4-5 g. were made castings. Any capacity from 42 ton to 100 tons; removable 

by melting the metal in a high-frequency circuit and pressing roof, chute, machine or hand charging. 

into shape in a die. Sheets of cast Fe and steel 60-500 mm. —— ‘ in ae r 
wide and 0.4-1.5 mm. thick were rolled by feeding molten metal AM ERICAN BRIDGE COM PAN Y 
to the rolls. During rolling a thin film of solid metal was formed 


: General Offices: Pittsburgh, Pa. 
on the surface, but the center of the sheet was still molten after 


. . . : { Offices in the larger cities 
rolling. After cooling the sheet had the mechanical properties 16 gs Columbia Steel Co., San Francisco, Pacific Coast Distributors 
of cast metal. The properties could be improved by subsequent United States Steel Products Co., New York, Export Distributors 


heat treatment or cold rolling. Cast Fe sheets were stamped into ape 
desired shape at red heat immediately after rolling, or were U N ITE D S ws | ES | EE EL 
allowed to cool and subsequently annealed. HWR (3a) : 
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PYRO omichiomdneren 





YOU cannot afford 
NOT te own one! 


Because it eliminates guesswork, waste and 
spoilage; it pays for itself quickly. PYRO is a 
self-contained, DIRECT READING, sturdy unit 
made to stand rough use but it is abselutely 
accurate and dependable. 


Unique construction enables operator to rapidly 
determine temperature even on minute spots, 
fast moving objects, or smallest streams; no cor- 
rection charts, no accessories, no maintenance 
expense. Special ““FOUNDRY TYPE” has, in 
addition to its standard calibrated range, a red 
correction scale determining TRUE SPOUT and 
POURING TEMPERATURES ‘of molten iron 


and steel when measured in the open. 
Stock ranges 1400°F. to 5500°F. 
PYRO RADIATION PYROMETER 


The ideal instrument for Furnace, Kiln or 
Steel treating, etc. Gives actual heat of 






material aside 
from furnace 
temperature. 
Does not re- 
quire a skilled op- 
erator, — strictly 
automatic. Eliminates personal errors. Always 
ready to tell within a few seconds any short- 
comings in your equipment. Stock Ranges 
1000° to 3600°F. 


Write for special bulletins. 


The Pyrometer Instrument Co. 


93 Lafayette St., New York, N. Y. 


See our exhibit, Booth A114, National 
Metal Exhibition, Detroit, Michigan 








Improvement of Open-hearth Furnace Efficiency. A. SMITH- 
sON. Metallurgia, Vol. 17, Feb. 1938, pp. 111-115. The factors 
combining to give improvement in operation cannot be correlated 
in a single control unit, but each can be independently controlled 
by one of the following: (1) Reversal control on the temperature 
difference basis, (2) roof temperature control, (3) furnace pres- 
sure control, and (4) combustion control. In addition, furnace 
operation is facilitated by the use of instruments for checking draft 
and pressure conditions throughout the furnace system. Reversal 
signalling is believed more suitable to steel-making than fully- 
automatic reversal. Air flues are best locations for thermocouples. 
Furnace-pressure regulators should be sufficiently sensitive, power- 
ful enough to move the heaviest dampers, rapid in operation, and 
stabilized. Fuel/air ratio cam best be controlled by accurately 
measuring gas and air supplies with calibrated orifices and regu- 
lating air flow in preparation to gas flow to insure efficient com- 
bustion. JLG (3a) 

Mixers and Their Use in Seel Plants (Les Mélangeurs a 
Fonte et leur Emploi dins les Aciéries) F. Larnf. Génie Civil. 
Vol. 112, May 21, 1938, pp. 434-437. Review. Various types of 
mixers are described, and their application is discussed. Ro-king 
mixers with Mg brick lining are discussed, and some dimensions 
given. Rotating mixers and their advantages are described. They 
can handle more metal, are cheaper in operation, maintain temp. 
of the molten metal better, and are simpler and easier to convert 
into larger sizes. The lining, dimensions and method of heating 
these mixers are described. The Wellman mixer is described in 
detail. A description of a special rotating mixer bu'lt by the 
Socié*é Nouvelle des Usines de La Chaléassiére at Anzin for the 
Longwy. Steel Plant is also given. This m’xer comes slowly and 
quietly to rest in case of unexpected interruption in power supply. 
In spite of its greater mechanical strength, it takes less power to 
operate. Lining deterioration is exceptionally small. The inside 
temp. is as high as 1260° C., and capacity is 600 tons. JMG (3a) 

Practices Close Cupola Control. M. J. Grecory (Caterpillar 
Tractor Co.) Foundry, Vol. 66, June 1938, pp. 38-41, 115-116. 
Practical and well-illustrated description of the foundry of Cater- 
pillar Tractor Co. Approximately 3500 different patterns are 
available. Weight of castings vary from an oz. to 3000 Ib. A 
number of specifications ate made from 2-base irons. Changes 
are made by ladle additions of various alloys. Includes tables 
giving cupola charging and metal loss for 26 days run. 

VSP (3a) 
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White Cast Iron. P. L. Warp. Foundry Trade J., Vol. 58, 
June 2, 1938, pp. 441-443. Descriptive. In South Africa most of 
the white Fe produced is cupola melted, although a certain amount 
is duplexed in a cupola and electric furnace. Ward discusses the 
cupola-melted material. For wear-resisting purposes, an Fe must 
be white throughout its section, which may be as much as 5 in. 
C should be between 2.7 and 3.0%, P under 0.3%, Mn should be 
sufficient to balance S, Si should not be much above 0.6%. S should 
be as low as possible, in this case about 0.2%. The hardness of the 
material described was between 390 and 410 Brinell on a 2-in. 
section. Melting practice, molding, temp. control. the effect of 
constituents of white Fe, testing of castings for abrasion resistance 
and most suitable methods of chemical analysis are discussed. In 
green-sand work no plumbago has been found which would 
give as good results as those given by talc as a mold finish. The 
use of chill molds, and chills as an integral part of the mold, is 
common in this type of work. As regards material for chills, a 
close grained gray Fe of low Si (about 1.5%) appears very 
satisfactory. Dull Fe is dangerous in that it may be fluid enough 
to run a casting and give, to outward appearance, a sound cast- 
ing, yet on fracture the job may be full of pinholes due to 
evolved gas which was unable to escape before solidification of the 
metal. With about 15% Cr, the structure changes from a silky 
close grain to an acicular structure, and in this state, and up to 
about 25% Cr, the Fe becomes a remarkable corrosion and heat 
resistor. Ni has no great effect on hardness until about 4% Ni is 
reached, when the Fe tends to become martensitic in structure, and 
at 5% a hardness of about 570 is reached on a 4-in. section. 

AIK (3a) 


Equilibrium Studies on Reduction, Oxidation, and Carburiza- 
tion Processes in Iron XIII. (14) The System, Iron-Oxygen 
Calcium Oxide (Gleichgewichtsuntersuchungen iiber die Reduk 
tions,-Oxydations-und Kohlungsvorgange beim Eisen. XIII 
14 Das System Eisen-Sauerstoff-Kalk) R. SCHENCK, A. LAYMAN? 
& E. JENCKEL. Z. anorg. allgem. Chem., Vol. 235, Dec. 3 
1937, pp. 65-76. Experimental studies. An extension of the de 
composition diagram of FexO;-CaO mixtures has made possible a: 
explanation of the basic phases in the heterogeneous equilibriun 
at 900° C. Noteworthy is the study of the mixture 3 FeO; 
1.5 CaO since in it all of the observable equilibria appear co: 
secutively, especially the states for 79, 55, 39, 31, and 23% CC 
in the atmosphere. At higher iron oxide content the state 
55% vanishes; at lower concentrations, it reappears with the di 
appearance of the 79% state. The 31% state does not correspon 
to the normal Wustite-metal equilibrium, which lies somewh 
above 32%. Treatment of the experimental data by a terna 
coordinate system allowed differentiation between the followi: 
phases: Fe;O., Wustite, CaO . FesO,, (CaO), . FeO:, X = 
FeO, 2 Fe:O;, 2 CaO), Y = (32.5 FeO + 4.37 (2 CaO. Fe,O;) 

Z = (49 FeO .CaO) and metallic Fe. The phases acting as t 
basic phases in ternary equilibrium at various CO, atmosphe: 
concentrations are tabulated. In the presence of a small C') 
concentration the phase CaO . Fe.O, cannot exist and thus in ¢ 
method of isothermal decomposition used, appears as Fe:Os. 
HFK (32) 

Comparative Effects of Late Additions of Titanium and 
Silicon to Gray Cast Iron. G. F. Comstock & E. R. STari 
WEATHER (Titanium Alloy Mfg. Co.) Am. Foundrymen's Asso 
Preprint No. 38-15, 1938, 17 pp. Gives the results of tests on 
grades of gray cast Fe, each containing various amounts of Cr, and 
treated shortly before pouring with either ferrotitanivm or fer: 
silicon. With few exceptions, increasing ferrotitanium additions 
gave increased strength and hardness, while increasing ferrosilicon 
additions gave either a smaller increase in those properties or 4 
decrease. The difference in the effects of these 2 alloy additions 
was more marked as the amount of the additions increased. The 
improvement resulting from the Ti additions was due largely to 
finer graphite and was more definite in higher C Cr-Ti irons. S 
was found to be effective in suppressing dendritic micro-structure 
in the low-C Cr-Ti irons. The irons treated with Ti showed 
fewer flaws in the fractures of the test bars than either the un- 
treated irons or those treated with ferrosilicon. CEJ (3a) 


Copper in Cast Iron. N. SmitH. Iron & Coal Trades Rev., 
Vol. 136, June 17, 1938, p. 1049. Summary of experiments. 
Under normal casting conditions, gray Fe can dissolve 3.5% Cu 
without the appearance of free Cu in the microstructure; beyond 
this percentage, free Cu is present as dispersed microscopic pat- 
ticles (secondary Cu). Below 3.5%, Cu behaves as if in solution, 
this solution being practically stable to heat treatment. Up to 
3.5%, Cu acts as a graphitizing agent, about 1/3 as powerful as 
Si. More Cu reverses the effect and causes increase. in chill. In 
the absence of the graphitizing effect, the hardness is increased 
about 10-11 points Brinell for each 1% Cu. The transverse and 
tensile strengths are slightly improved by Cu. Impact resistance 
of gray cast Fe is improved up to 2% Cu. Up to 1% Cu, gray 
Fe is improved in regard to shrinking; beyond 3% the material 
becomes definitely worse. Combined addition of Cu and Mn, Cr 
or Mo results in improved hardness and strength. Ha (3a) 
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3b. Non-Ferrous 


G. L. CRAIG, SECTION EDITOR 


Melting and Casting of Aluminum and its Alloys. Summary 
of Modern Foundry Methods. Metal Ind., London, Vol. 52, Apr. 
29, 1938, pp. 452-454. General. Equally good melting of Al 
prior to casting is obtainable regardless of method of firing the 
furnace. Furnaces should be readily controllable as to temp. and 
it is essential to protect the metal from the products of combustion. 
The most effective solution for this is obtained with the use of 
plumbago crucibles. This is a specialized product which has been 
vitrified by heat treatment and glazed. When using Fe pots, a 
wash coat must be applied prior to using. Plumbago should be 
used where the metal is to be held molten in the pot for long 
periods. The melting range of casting alloys is in the neighbor- 
hood of 650° C., and it is seldom necessary to exceed 700° C., 
allowing a range of plus 100° C. with safety. The alloy must 
not be maintained molten longer than necessary; skimming should 
be done only when necessary, and the pot should be stirred from 
bottom up and poured with the shortest possible stream and 
minimum of turbulence. The pot should not be completely 
emptied, but the last remaining inches should be used for low 
grade work. The rule for actual casting of Al is to cast at the 
lowest possible temp. at which the sections can be run successfully. 
The best form of pyrometer for checking the pouring temp. is an 
ordinary iron-constant couple used bare. Only the tip of the 
couple should be inserted into the melt. Large gates should be 
used. In molding Al, the fundamental points, with their effects 
on molding practice, are: (a) The solid contraction or pattern 
makers scale averages a ratio of 1 in 80 for the range of alloys 
most used; (b) combined with (a), the weakness of the light 
alloys at high temp. accounts for the most cracked castings. The 
remedy lies in very light ramming of the molds, and the use of 
binders for cores that crush readily when heated by the incoming 
metal; (c) the light weight of Al is an additional reason for 
light ramming, because a lightly rammed mold is generally a well 
vented mold; and (d) the final factor is that of shrinkage. The 
remedy for this lies primarily in gating. RWB (3b) 

Casting Technique and Eloxal Treatment of Aluminum and 
the Aluminum Alloys (Giesstechnik und Eloxalbehandlung des 
Aluminiums und der Aluminiumlegierungen) H. ROnnrIG. 
G: sserei, Vol. 25, Apr. 22, 1938, pp. 190-193. General review. 
Tl: quality of the Eloxal layer depends on the quality of the sur- 
fa.- of the casting; its color depends on the Eloxal process, com- 
position of the alloy and the crystalline condition. Examples are 
given. Colorless Eloxal layers can easily be produced on pure 
A! Al-Mg alloys, alloys with low Mg:Si content, and on alloys 
containing Mg and Zn in the ratio MgZn2. High Si content gives 
daik gray to brownish tints; Cu, bluish or yellowish; and Mn, 
ye!low to bronze-colored. A uniform Eloxal layer is sometimes 
ditticult to produce because of gas inclusion of the castings, or 
because of oxide inclusions on the surface. Ha (3b) 

Non-ferrous Foundry Practice. Part VI—Bronzes. J. LAING 
& R. T. Rotre. Metal Ind., London, Vol. 52, May 6, 1938, pp. 
477-479. General discussion of the effect of P and S$ on 88:10:2 
gunmetal. The effect of P additions on the tensile properties are: 


Ultimate strength, Elong., 
% P tons/in.? % 
.002 20.4 31 
.002 20.2 35 
.043 20.8 30 
065 17.8 23 
.131 17.0 23 


When P is used as a deoxidizer in gunmetal, the metal as cast 
should contain as little as possible of this constituent. P-bronze 
shows a very much inferior elongation and a slightly reduced 
strength as compared with gunmetal. As the slate gray phosphide 
is a hard, brittle constituent, the inferior strength and ductility of 
the P-bearing alloys as compared to 88:10:2 gunmetal, is under- 
standable. On the other hand, where hardness is desirable and 
ductility much less important, as in certain bearing applications, 
the presence of the phosphide is advantageous. The limit of solu- 
bility of S in Cu is very low, less than 0.03%; above this crystal- 
lites of CusS appear. These crystallites, in rounded grains, in- 
Crease im number and size with the S content but remain dissemi- 
nated without any tendency to form surfaces of less resistance, as 
films, and the harmful effect of S in Cu is of less importance 


than that of O. The effect of S in bronze (88 Cu, 6 Sn, 4 Zn and 
2 Pb) was: 


Ultimate strength, Elong., 
%S tons/in.? % 
0.046 15.6 24.8 
15.8 25.6 
0.068 17.0 31.9 
16.4 28.0 
0.140 17.2 34.7 
18.0 38.1 
0.231 16.8 26.0 
16.0 28.0 


With .068% S, the castings had a greenish tinge on the skin but 
were otherwise normal. At 0.140 S, the metal was sluggish 
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Increasing S lead to an increasing quantity of blue gray or slate- 
colored inclusions in the solid alloy, and it is best to hold the S 
below 0.05%. 8 references. VII. Bronzes. Ibid., June 3, 
1938, pp. 575-578. General discussion of the various tests used 
to determine the quality of 88:10:2 gunmetal. In gunmetal, un- 
like steel, high strength is associated with high ductility, and low 
strength with poor ductility. Test bars which break with a “‘cor- 
rugated”’ surface denote high strength, whereas bars which break 
with little disturbance of the original surface are always much 
weaker. Test results are effected slightly by bar size, the larger 
bars showing somewhat lower figures than the smaller. The tensile 
strength—elongation relation is represented by a smooth curve 
which enables one to predict the elongation normally to be ex- 
pected from 88:10:2 gunmetal of any known tensile strength. 
Fractures are classified into 5 types; (A) Homogeneous, golden 
brown, fine texture, showing no definite evidence of the existence 
of crystals; (B) homogeneous, golden, fine texture, showing no 
definite evidence of the existence of crystals; (C) homogeneous, 
golden, texture showing crystalline facets; (D) heterogeneous, 
golden and blue-gray (either predominating), fine texture showing, 
apart from the mixed colors, no definite evidence of the existence 
of crystals; (E) heterogeneous, golden and blue-gray (either pre- 
dominating), showing definite crystalline facets. Type (A) is 
associated with poor quality, whereas type (E) occurs to an in- 
creasing extent as the tensile strength becomes greater, and is 
clearly the more desirable fracture. A discolored bronze fracture 
indicates casting at an improper temp. A good sound bronze 
shows a fracture which is sufficiently crystalline to be recognized 
as such, with a narrow blue skin where the metal has been in con- 
tact with the mold, and entirely free from red or brown patches. 
Too low casting temp. produces ‘‘cokey” fractures, whereas too 
high temp. produces coarse crystalline and discolored fractures. 
Crystal size is not an infallible criterion of quality, but it may be 
said that coarser crystals are usually associated with better mechani- 
cal qualities. Greater unsoundness, which would be accompanied 
by inferior strength, may be measured directly by density. The 
density increases with fall of casting temp.; thus, high densities 
are found when using low temp. and not with the casting temp. 
associated with the best tensile properties. Specific gravity can not 
be used to compare the soundness of castings poured at varying 
temp. Microstructure can be used to determine good from poor 
metal, but not for metal of similar quality. Two microscopic char- 
acteristics of inferior gunmetal are shrinkage cavities and the pres- 
ence of the a-5 eutectoid. Also, the presence of inclusions of 
oxides may be detected. There is often considerable variation in 
structure and in the degree of incipient shrinkage from one part 
of the casting to another. Owing to the small section examined 
under the microscope, this is quite often missed. 3 references. 


VIII. Manufacture of High Quality Gunmetal. //d., June 10, 
1938, pp. 601-604. Practical. The precautions to be observed in 
making good castings of 88:10:2 gunmetal are given. When using 
an oil-fired tilting furnace with charcoal and borocalcite flux, vari- 
ations in furnace atmosphere have little effect. A neutral or 
slightly oxidizing atmosphere is most desirable. The flame should 
not contact the metal in the plastic stage, for gas absorption will be 


promoted. It is desirable to melt as rapidly as possible, avoiding 
“stewing.” The value of rapid melting is demonstrated by the 
following table: 
Time of Ult. stress, Elong., 
Melting unit Melting tons/in.* % 
Morgan tilting furnace......... 1% hrs. 19.8 23.5 
Pit fire (normal practice)...... 7 15.6 21.5 
Pit fire (slow melt)........... 3% hrs. 13.8 4.5 


The question of use of scrap and ingoting prior to casting is raised. 
The advantage of ingoting is questioned on several grounds. High 
quality castings can be made by direct melting of the ingredients. 
The use of over 30% good scrap is not recommended, as the use 
of higher portions tends to reduce the mechanical properties of the 
metal. The most suitable pouring temp. for the bronzes varies 
with the composition and the mass of the casting. 88:10:2 alloy 
may be cast at 1300° C. for small castings or 1150° C. may be 
used with large massive castings. To obtain the best mechanical 
test results from bars integral with the castings, a temp. of about 
1180° to 1200° C. is most suitable. For bronzes of 8-11% Sn, 
1-3% Zn with small amounts of Pb, P and Ni, the best casting 
temp. is between 1130° and 1175° C. With increase in the Sn 
or Zn, lower temp. are used. Red brass (85 Cu, 5 Sn, 5 Zn, 5 
Pb) is cast between 1100° and 1200° C.; Bell metal (80 Cu, 
20 Sn) between, 1060° and 1080° C.; some of the gunmetals with 
high Pb content pour as low as 1030° C. The troubles due to too 
low casting temp. are: Drawn regions at the junctions of thick 
and thin sections, these being observed usually after sand blasting; 
small blow holes on the upper surfaces, revealed after machining; 
a tendency toward the development of hair cracks at the crystal 
boundaries; and generally inferior mechanical quality. Casting 
at too high temp. produces intercrystalline unsoundness. The 
authors position the test bar on the casting from a small well at 
the bottom of the down runner. For previous work, see also 
Metals and Alloys, Vol. 9, July 1938, p. MA 414L/1. 
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Heat Treatable Aluminium-silicon Casting Alloys. GASTON 
G. GAUTHIER. Foundry Trade J., Vol. 58, June 16, 1938, pp. 
485-488. Metal Ind., London, Vol. 52, June 17, 1938, pp. 631- 
636. Original research. It was not until 1931 that an appreci- 
able advance was made in this class of alloys, the hardening com- 
ponent of which is a small quantity of the compound Mg,Si. For 
counteracting the effect of Fe, additions of Mn and Co are made. 
The typical alloy contains approximately 9-12.5% Si, 0.25-0.35% 
Mg, and 0.5% Fe; with either 0.3-0.5% Mn or 0.4-0.6% Co. The 
investigations were made on sand-cast and chill-cast specimens, but 
only the results obtained on sand-cast specimens are presented. 
The castings were made in the gréen sand molds, the moisture of 
sand being 5-6%. The melts were subjected to an addition of 
Na by the process known as “double modification.” The bath of 
molten metal is provided with a surface layer of 0.3% of mixture 
of 66% NaCl and 33% NaF as soon as temp. reaches 750° C. 
At 780° C., 0.05% Na is introduced by means of a perforated 
bell-shaped container. The metal is allowed to cool, and the 
samples are cast at 700°-720° C. Heat-treatable Al-Si casting al- 
loys represent a considerable advance over ordinary Si alloys. The 
latter have tensile strength, 25,000-28,000 Ibs./in.*; elongation, 
7-10% hardness, 55-60 Brinell, and endurance limit, 6,400 Ibs./in.’; 
whereas the alloys containing an addition of Mg and Mn or Co 
have tensile strength, 38,000-42,000 Ibs./in.*; elongation, 1-4%; 
hardness, 90-110 Brinell; and endurance limit, 10,000 Ibs./in.’ 
The fluidity was measured by the length of a spiral poured at 
700° C. This property tends to diminish slightly with decrease 
in the Si content. AIK + RWB (3b) 


Aluminium Casting Alloys. G. GURTLER. Foundry Trade J., 
Vol. 58, June 16, 1938, pp. 475-478. Original research. Various 
problems relating to foundry practice and metallurgy recently 
studied in Germany are discussed. The removal of gases from 
the melt is best effected by a combination of salt treatment and 
standing in a neutral atmosphere. Absorption of gases from the 
mold can be reduced by lowering the pouring temp., shortening 
the period of flow and increasing the rate of cooling. The influ- 
ence of Ti on the fatigue strength of Alpax with Si contents is 
discussed, as is also the influence of various heat-treatments. In 
the case of this and certain other alloys, the increased solubility 
of Mg,Si at high temp. is utilized for improving the mechanical 
properties by heat-treatment. Reference is also made to a group 
of alloys which are known as “G54,” the hardening constituent of 
which is the compound MgZn: and to which Mg and Zn are added 
either in the proportions corresponding to the compound or with 
an excess of Mg or Zn. The optimum alloys are those with which 
it is possible (heating at 475° C., quenching and age-hardening 
at 150° C. for 14 hrs.) to attain tensile strength of over 25 tons 
per sq. in. The particular significance of these alloys is that they 
are very suitable for treatment by anodic oxidation, a very uniform 
and attractive surface being produced. AIK (3b) 


Melting and Casting of Lead-calcium Alloys (Schmelzen und 
Giessen von Blei-Kalzium-Legierungen) v. GOHLER. Giesserei, 
Vol. 25, May 20, 1938, pp. 242-247. Practical. Alloys of Pb-Ca 
instead of Pb-Sb have proved in practice to be fully equivalent and 
sometimes superior as no demixing in solid state takes place and 
the creep strength is very high; the chemical resistivity is equally 
good. Because of differences in the equilibrium diagram of the 
2 systems, certain points must be observed in melting, as the addi- 
tion of Ca does not, as does Sb, lower the solidus line. The melt- 
ing interval of Ca-Pb is at 335°-380° C., while that of Pb-Sb is 
275°-300°. Ca should be added not directly but as a Ca slag to 
the molten Pb which usually contains 2.5-4% Ca. Content of 
0.08-0.15% Ca hardens Pb in the same manner as 2-8% Sb. AIl- 
though pure Ca cannot be stored in air, Pb-Ca is not attacked by 
air. The compound Pb;Ca (with 6.1% Ca) has a m.p. of 646° 
C. Shrinking is somewhat greater in the Pb-Ca alloy. The best 
pouring temp. for a Pb-Ca alloy with 0.1-0.15% Ca was found to 
be 500°-550° C. with a chill mold at 240°-300° C. on the hot 
side, 170°-200° C. on the colder side of the mold. For Pb-Sb 
alloys, the respective figures are 600° C., with mold at 220° and 
160° C. Pb-Sb alloys show precipitated Pb grains with the Pb-Sb 
eutectic in the grain boundaries. The quickly solidified Pb-Ca 
alloys show peritectically precipitated PbsCa crystals and Pb grains. 
The alloy is used for bearing metals and grids for storage cells. 
13 references. Ha (3b) 


Melting Methods for Light Metal Chips (Einschmelzverfahren 
fiir Leichtmetallspane) Giessereipraxis, Vol. 59, Apr. 24, 1938, 
pp. 169-172; May 8, 1937, pp. 188-191. Describes in detail the 
following methods: (1) Method of Schmeller (U. S. patent 
1,917,114); (2) improved method according to U. S. patent 
1,980,253; (3) special methods for stirring the melt according to 
U. S. patents 1,917,856, 1,940,021, 1,952,145 2,089,742, and 
those of the Aluminum Co. of America (U. S. patents 1,679,385 
and 1,729,631); (4) special methods for eeltinn dross; (5) 
improvements for feeding light metal chips by use of salt melts, 
such as those of O. Krahe (German patent 547,093) and Schmidt 
(German patents 579,469 and 591,176) or without use of salt 
melts by treating the chips with a salt solution (German patent 
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398,025); (6) melting of such chips while simultaneously refining 
the metal according to the patent of the Natl. Smelting Co. (U. S. 
patent 1,922,428), those of the Klipstein Chem. Processes Co., 
Dow Chem. Co., and the German methods of the Bosch AG. 
Stuttgart, the Metallgesellschaft A.G.. Frankfort/Main, and. others. 

GN (4b) 


Aluminum Casting Alloys. Problems of Foundry and Metal- 
lurgical Practice. G. GuRTLER. Metal Ind., London, Vol. 52: 
June 24, 1938, pp. 656-658; Vol. 53, July 1, 1938, pp. 11-13, 
Three similar types of Al casting alloys are in use. Additions 
of Cu, Si, or Mg, and sometimes small additions of other elements, 
such as Zn, Ni, Fe, Mn, Ti, etc., are used. The problem of gas 
removal from molten Al still plays an important part in the 
melting. The most effective method is a combination of a salt 
treatment and allowing the melt to stand. Experiments were run 
that showed clearly the advantages of the salt treatment for de- 
gasification. In aqueous solutions very effective liberation of gas 
is produced by the action of supersonic vibrations, but it is doubt- 
ful whether this could be accomplished in molten metal, and the 
author is not aware of any industrial application. The prevention 
of the reabsorption of the gas while the mold is being filled is a 
more difficult problem. The moisture of the mold dissociates to 
give nascent H, which is very active and gases the metal so rapidly 
that the equilibrium between the melt and the air cannot be 
established before solidification. An experiment showed the harm- 
ful effect of even slight amounts of moisture and the importance 
of keeping pouring temp. as low as possible. Rapid cooling has a 
favorable effect, making it possible, even with gassy metals, to 
produce chilled castings sounder than sand castings. When solidi- 
fication is rapid, the melt is able to retain in solution larger quan- 
tities of gas than correspond to equilibrium. Additions of 0.2% 
Ti has a grain refining effect. An increase of 20% in fatigue 
strength was observed by refining the micro-grain in the case of 
rolled material. Tests on Y alloy and Alpax-y with 10% Si 
showed an increasing fatigue strength with increase in fineness 
of grain. The optimum Ti content lay in the range of 0.3-0.5%; 
an imcrease in fatigue strength of 15-20% was observed. Frac- 
ture is initiated by cracks along the slip planes in the Al primary 
grains. The larger and more continuous the primary Al grain 
the more pronounced is their notch effect when subjected to re- 
peated stressing. When the unfavorable primary structure is 
altered with Ti, the fatigue properties may improve. Mg,Si in 
cast alloys improves-the. strength. With several percent Mg pres- 
ent, the solubility of Mg,Si is almost entirely prevented, while 
excess of Si only slightly influences the solubility of the compound. 
The static properties in this case are improved by age hardeniig, 
whereas the fatigue properties are improved by homogenizat.on 
heating. Therefore, the Si solubility is responsible for the charge 
in fatigue properties. Successful attempts have been made to 
make alloys with excess Mg heat treatable by adding Ce, Zn, and 
Mn (3.0% Mg, 0.8% Si, 0.3% Ce, 0.8% Zn, 0.8% Mn). In 
the cast state the properties are: yield pt. 7 ton/in.’, tensile strenzth 
10.7 ton/in., elongation 3%; by heat treating, consisting of 
homogenization at 600° C. for 6 hrs., followed by age hardening 
for 16 hrs. at 170° C. a yield pt. of 15.8 ton/in.’, tensile strength 
of 17.1 ton/in.2 and elongation of 2.5% is obtained. Sim:lar 
response to heat treatment is possessed by alloys containing the 
compound MgZnz. The optimum alloys are those with a Mg-Zn 
ratio between 1:3 and 1:5.4. The peculiar significance of these 
alloys is that they are very suitable for treatment by anodic oxida- 
tion, a very uniform and attractive finish being formed. 18 ref- 
erences. RWB (3b) 


Platinum and Allied Metals. Some Points of Interest to the 
Chemical Engineer. C. JOHNSON & R. H. ATKINSON. Trans. 
Inst. Chem. Engrs., London, Vol. 15, 1937, pp. 131-144. Dis- 
cussion pp. 144-149. Review and description. Operations at the 
Acton refinery of the Mond Nickel Co. are outlined, with flow 
sheets for concentration of residues, refining of rich concentrates, 
preparation of Rh-Ru-Ir concentrate, and separation and refining of 
Rh, Ru, Os and Ir. Wet processes for refining crude Pt and Pt 
concentrates are conducted in small batches, to diminish handling 
losses. Vessels are on terraces, with gravity flow of the liquor 
and elevation with acid eggs. Chemical stoneware vats and 
vacuum filters, and vitreosil bottles are used for aqua regia treat- 
ment. Dry ammonium chloroplatinate is converted to Pt in vitreo- 
sil trays, which are carefully heated in a gas-fired muffle furnace 
from 310°-370° C., after which the temp. is raised to 900° C. 

MWS (3b) 


Aluminum Alloy with Cerium Addition (Aluminiumlegierung 
mit Cerzusatz) Giessereipraxis, Vol. 59, Feb. 27, 1938, pp. 89-90. 
Descriptive. These new patented alloys possess high purity, fine 
grain, improved melting and casting properties, high tensile 
strength. Composition range: 0.5-5% Cu, 0.5-3% Ni, 0.1-2.5% 
Mg, 0.2-2.5% Si, 0.2-2% Fe, up to 1% Ce, balance Al. Within 
the given range, there is one type better fit for casting purposes, 
and another for processing malleable parts. GN (3b) 
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A New Metal Rolling Process—Its Theory and Operation. 
F. R. KrRAuse. Iron Steel Engr., Vol. 15, Aug. 1938, pp. 16-29 
Descriptive. Complete details of construction of a new type of 
cold rolling mill, operating data on strip rolled experimentally 
ind microstructures of rolled metal are given. The rolls ‘‘float,”’ 
i.e., they are supported under the rolling load by inclined and 
parallel surfaces of a special housing, and are held in alignment 
by a cage. The housing moves back and forth on its bed, being 
actuated by a crank drive. The stock is held fixed while the rolls 
engage it, then the clamping pressure is released and the stock is 
fed forward a short distance. The calculated power requirements 
to roll a given length of bar in a given time are compared for 
the new process and for conventional mills; conventional rolling 
requires 1.75 times as much power. It is stated that production 
an be greatly increased over that on a Steckel mill as the con- 
tact angle of the rolls with the strip can be increased beyond 
the friction angle between the roll and strip; also the contact 
width can be made about 2 times that on the Steckel mill. Very 
hin gages can be rolled on the new mill without exceeding the 
permissible tensile stress on the strip. Seamless steel tubes have 


een experimentally rolled on the new mill. FPP (E-4) 
Direct Rolling. F. A. Fox. Machinery, London, Vol. 52, 
lune 9, 1938, pp. 290-1. Survey. Direct rolling produces de- 


ired shape and breaks down cast structure with elimination of 
crap and segregation. Careful control is necessary for best results. 
‘ommercially, any metal can be direct rolled if the melting point 
s below 870° C.; experimentally, metals with melting points as 
igh as 1600° C. have been rolled. Future is believed to be in 
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production of thin and medium gage strip as well as small bars. 
Difficulties involved in obtaining accurate gage make necessary at 
least one later rolling operation JZB (E-4) 


4a. Ferrous 
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Comparative Turning Tests on Chromium-nickel and Chro- 
mium-molybdenum Structural Steels (Vergleichende Drehver- 
suche an Chrom-Nickel- und Chrom-Molybdan-Baustahlen) W. 
BLUTHGEN. Stahl u. Eisen, Vol. 58, June 16, 1938, pp. 646-650. 
Turning tests were made of a series of Cr-Mo and Ni-Cr car- 
burizing steels (0.15% C) and higher C steels (0.35% C) after 
various heat treatments. The Cr-Mo steels gave at least equal 
and. generally higher machinability than the comparable Ni-Cr 
steels. SE (G-4a) 

The Application of Time Study to Rolling Mills. ROLLING 
Mitt COMMITTEE (Iron & Steel Ind. Res. Council) J. Iron Steel 
Inst., Special Report No. 20, May 1938, 130 pp. Original re- 
search. Time studies were made on a steam-driven blooming mill, 
on an electrically driven blooming mill, and on an electrically 
driven slabbing mill. An attempt was made to determine the in- 
fluence of different variables, such as type of ingot, size of bloom 
or slab, temp., and steel quality. Results are presented in detail, 
and they enable the determination of the cause of delays in typical 
English mills. JLG (E-4a) 
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In the heart of the business district at 
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the beautiful Vogue Room. 
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On South High Street across from the State 
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5-HEAT TREATMENT AND HEATING 


Aging, Annealing, Carburizing, Hardening, Malleableizing, Nitriding, Normalizing, Surface-Hard- 


ening and Tempering. Furnaces, Soaking Pits, Refractories, Atmospheres, Fuels and Auxiliaries. 





O. E. HARDER, SECTION EDITOR 


Metallic Resistors Withstand Extremely High Temperatures. 
W. Trinks. Steel, Vol. 102, June 27, 1938, pp. 44-45. Investi- 
gation of the operation of a furnace provided with ‘‘Stratit’’ ele- 
ments, developed by Schwarzkopf of Austria. Each resistor con- 
sists of a metal wire or rod, mainly Mo, surrounded by a thin layer 
of metallic oxide, or a mixture of metallic oxides, consisting 
mainly,..of.,.BeO. ,,.Latter layer is surrounded by a thin shell of 
sillimanite, which varies in composition from inside to outside. 
Furnace was operated at 2900° F. and higher for more than 2 
weeks, with only one short interruption. During this period, the 
interior was filled with various gases, including H: saturated with 
H:O vapor, H.S, petroleum vapor, CO and COs. Results indi- 
cated that this element can be used successfully at very high temp. 
Its resistance does not change with time and it remains rigid even 
at the highest temp. A disadvantage is that considerable heat is 
lost in H:O cooling of ends. MS (5) 


Temperature and Heat Transfer Relations in Heating Cham- 
ber of Industrial Furnaces. Part III. Calculations for Continu- 
ous Furnaces (Die Temperatur- und Warmeiibergangsverhalt- 
nisse im Arbeitsraum des Industrieofens. III. Teil: Die warme- 
technische Berechnung des Durchlaufofens) K. RUMMEL. Arch. 
Eisenhiittenw., Vol. 11, May 1938, pp. 531-544. Practical appli- 
cations of the formulas and calculations developed in the previous 
sections are illustrated. For previous work, see also Metals and 


Alloys, Vol. 9, June 1938, p. MA 360R/4. SE (5) 


re " - : ~ 


FAC ai ha 
“OUT A LON 


is 











Use J-M Hellite, an air- 
setting, ready-mixed cement 
for bonding brick joints and 
washcoating refractory 
walls! Easily worked, it has 
high adherence . . . mini- 
mum shrinkage. Will not 
**bloat’’ on rapid heating. In 
short, it is the ideal cement 
for all service conditions up 
to 3000° F. 

For complete data on 
Hellite and all other J-M 
Refractory Cements, ask for 
our engineering brochure 
DS-700. Johns-Manville, 22 
E. 40th St., New York City. 
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Refractory Mortars, Coating and Ramming Materials for the 
Foundry. T. C. Hewirt (Laclede-Christy Clay Prod. Co.) Am. 
Refractories Inst. Tech. Bull. No. 68, Mar. 1938, 6 pp. Survey 
Success of refractory installations frequently depends upon choice 
of mortars, coating and ramming materials. Due consideration 
should be given to proper plasticity, refractoriness, resistance to 
slag and chemical action, bonding qualities, resistance to thermal 
shock, and freedom from shrinkage. Mixtures of fire clay and 
grog have less shrinkage and provide tighter joints than fire clay 
alone when used for laying up brick work. Air-setting mortars 
and cements are finding increased application, are conducive to a 
monolithic structure, and are particularly advantageous where temp 
are not high enough to develop a ceramic bond. Care should be 
taken to avoid settling of air setting mortars shipped in wet form 
Those shipped in dry form should be well mixed, preferably 
soaked overnight to develop proper plasticity, working properties 
and bonding power. Daubing mixes for repairing melting zone 
of cupolas are generally a 50:50 mixture of either sand or grog 
and fire clay. With a good plastic fire clay it is probably bette: 
to increase the proportion of non-plastic material. Some malleable 
plants having particularly severe conditions find the high-alumina 
type mortar pays for itself in malleable side walls, and particularly 
in brick bottom. RAW (5) 

Relief of Internal Stress in Castings. L. E. BENSON & H 
ALLISON. Foundry Trade J., Vol. 58, June 23, 1938, pp. 527 
528; June 30, 1938, pp. 543-544. Original research. To obtain 
some information regarding the degree of stress relief obtainabl: 
from different annealing treatments, experiments have been mad 
on cast Fe, C steel, Admiralty gunmetal, (88.0 Cu, 10.0 Sn, 2.0% 
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& This new cyanide mixture was developed for the 
production of deep, high carbon cases which are 
substantially the same as those obtained from pack hardening. 
The du Pont carburizing salt bath is not a substitute for the 
standard cyanide bath, nor is it intended to replace all pack 


hardening. It is recommended as an economical and efficient 
bath for automotive and other small parts which require high 
carbon cases to carry the load and to withstand abrasion or 
wear; also for preparing surfaces that are to be ground after 
hardening. 


Here are some of the practical ad- 
vantages of the salt and bath: 


@® Unusual stability of the bath which makes 
operation both economical and efficient. 


@ Production of practically pure carbon cases 
with less than 0.12% N in surface layer. 


@® Case depth can be controlled accurately. 

@® Speedier production of deep cases because of 
direct immersion in high conductivity bath. 

@ No corrosive ingredients to accelerate rusting 
of treated steel. 

® Satisfactory washing of oil-quenched work. 

@ No time lost for packing work. 


Send.for complete information 


E. I. DU PONT DE NEMOURS & COMPANY 


INCORPORATED 
THE R. & H. CHEMICALS DEPARTMENT 
WILMINGTON, DELAWARE 


District Offices: Baltimore, Boston, Charlotte, Chicago, Clevewwnd, Kansas City, 


Newark, New York, Philadelphia, Pittsburgh, San Francisco 


MA 


fH)4 























ODRYER 








LECTR 
a 


~ oe 











Moisture in atmospheres used for annealing stain- 
less steel and various bright metals causes dullness 
and discoloration. For removing moisture from 
annealing atmospheres investigate the LECTRO- 
DRYER. Dewpoints as low as minus 60 degrees C. 
are readily obtained. 


Write for Our Bulletin. 


PITTSBLIRGH LECTRODRYER 
CORPORATION 


32nd STREET AND ALLEGHENY RIVER PITTSBURGH, PA 
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Zn) and a high-tensile bronze (55.93 Cu, 1.49 Fe, 3.74 Mn and 
35.03% Zn). Test pieces, carefully machined and ground to size, 
were fitted together in pairs with a stirrup in the middle, the ends 
being separated by small distance pieces. The size of the stirrup 
and thickness of distance pieces were chosen to give the required 
maximum bending stresses at the middle of the span. Each as- 
sembly was then annealed and after cooling down, the residual 
stress was calculated from the amount of straightening which 
occurred when the test-pieces were released from the stirrup. This 
method is-sufficiently accurate for practical purposes. Substantial 
stress relief can be obtained by annealing at approximately the fol- 
lowing minimum temp.: Admiralty gunmetal, 500° C.; high-tensile 
bronze, 400° C.; cast Fe, 550° C.; and carbon steel, 600° C. 
Annealing gray cast Fe appreciably in excess of 550° C. will pro- 
duce measurable growth. Rapid cooling from the stress-relieving 
temp. may set up internal stresses and, therefore, furnace cooling is 
recommended. Steel castings are almost always annealed at about 
900° C. and are frequently given a second treatment at 600°- 
650° C. after rough machining. AIK (5) 


Sa. Ferrous 


O. E. HARDER, SECTION EDITOR 

A Study of the Influence of Manganese on the Hardening 
and Tempering of Cast Iron. J. E. Hurst. Foundry Trade J., 
Vol. 58, June 30, 1938, pp. 545-548. Original research. A num- 
ber of properties of a series of centrifugally-cast Cr alloy cast irons 
containing varying amounts of Mn from 0.91 to 3.10% were in- 
vestigated in the as-cast, annealed, hardened and tempered condi- 
tions. In the as-cast condition, increase in Mn has apparently 
very little influence on the combined C content, but with 2% and 
over, a marked reduction in S is brought about. The Brinell 
hardness is increased but the tensile strength, permanent set value, 
and the EN value (modulus of elasticity) are slightly lowered with 
increasing Mn content. Quenching from 875° C. in oil is accom- 
panied by a substantial increase in hardness and marked drop in 
tensile strength, permanent set and EN value. Increase in Mn 
appears to bring about less drop in tensile strength and EN valu« 
when quenched from this temp. and also a lower hardness. Witl 
lower Mn contents the higher temp. of quenching (875° C.) 
appears to be necessary to develop the maximum hardness. An. 
nealing is accompanied by a lowering of the Brinell hardness, 
and increase in Mn appears to minimize the extent of this reduc 
tion. An examination of the C contents shows that in the oil 
quenched (from 875° C) condition there is clearly a diminutior 
in the amount of graphite and an increase in the combined-( 
content. In the tempered condition this diminution in the graphit: 
and increase in the combined C persists, and even shows an ap 
parent tendency to increase in magnitude up to tempering temp 
of 350 and 450° C., beyond which at a tempering temp. of 600 
C. a tendency to revert more nearly to the original as-cast condi 
tion is shown. See also Metals and Alloys, Vol. 8, Feb. 1937, p 
MA 72R/3. AIK (5a) 


Effect of the Surface Condition of Steel on the Carbon Con- 
tent After Carburization (Ueber den Einfluss des Oberflachen- 
zustandes von Stahlen auf den Kohlungsgrad nach der Aufkoh- 
lung) C. ALBRECHT. Durferrit Mitt., Vol. 6, Oct. 1937, pp. 166- 
172. The degree of carburization with mild carburizing salt baths 
depends upon the surface condition of the steel to be carburized. 
Rough surfaces generally case-harden better than smooth. Méicro- 
graphs show the carburization of a .15% C steel, possessing poor 
carburizing properties, in 4 different surface conditions: (1) 
Turned, (2) scaled, (3) pickled, and (4) polished and drawn. 
The samples were carburized in a strong cyanide carburizing bath, 
as well as in a weak cyanide bath. In the strong bath, carburizing 
was alike with all samples. In carburizing with the weak bath, the 
effect of a scaled surface must be considered. GN (5a) 


Annealing of Boilers and Containers (Das Gliihen im Dampf- 
kessel- und Apparatebau) E. ScHuLZ & E JOLLENBECK. Arch. 
W armewirt., Vol. 19, June 1938, pp. 141-46. Review plus 
original research. A. S. M. E. boiler code allows pressure vessels 
to be stress relieved, but German code has always required normal- 
izing. Over 1500 tests indicated that there was practically no 
difference in mechanical properties between stress-relieved and 
normalized vessels. JZB (5a) 

Heat Treatment of Steels; Scientific Method and Automatic 
Furnaces (La Trempe des Aciers; Methode Rationelle et Four 
Automatiques) M. BourFArT. Rev. Universelle Mines, Vol. 14, 
July 1938, pp. 619-630. Review. The heat-treatment of a piece 
of steel should be carried out according to the individual charac- 
teristics of the piece. Ordinary practices are discussed and com- 
pared with scientific methods where temp. control, furnace atmos- 
phere and correct beating and cooling rates are applied. 

Ha (5a) 
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Automatic Production. J. B. NEALEY (Am. Gas Assoc.) Steel, 
Vol. 102, June 13, 1938, pp. 50-51. Describes production of 
crank-shafts by Chevrolet Motor Co. Billets are heated to 
2280° F. in 42 min. in gas-fired pusher-type furnaces. After forg- 
ing and trimming, cranks are heat treated in pusher-type furnaces, 
consisting of high-heat and draw chambers in tandem, with a 
quench tank between, all completely mechanized. Cranks gen- 
erally enter hardening furnace at 700°-1000° F. and are heated to 
1550° F. for 65 min. They remain in draw furnace for 83 min., 
reaching 1100° F. They are then transferred to a conveyor 
which carries them through an automatic electrolytic pickling 
bath, where they remain 15 min., through a rinse, past a grinder 
for spot grinding for hardness testing, and past an automatic 
Brinell testing-machine. Only 414 hrs. are required for entire 
sequence of operations. MS (5a) 


Batch Forging Furnaces. See], Vol. 102, June 6, 1938, pp. 
56, 58. New gas-fired batch-type furnaces permit satisfactory 
heating of a wide variety of alloy steels. Best results are obtained 
by use of low-velocity type burners. These are equipped with a 
control for maintaining a constant air-gas ratio at all rates of 
firing. For varying the atmosphere and air-gas ratio to suit dif- 
ferent grades of steel, a variable orifice is installed in gas line. 
This orifice is calibrated in the field by gas analysis. Furnace 
pressure must be kept equal to or slightly above surrounding 
atmospheric pressure to maintain constant atmosphere for a given 
setting. Results obtained are: Reduction of scale and_ decar- 
burization, elimination of overheating of steel, longer refractory 
life, and lower fuel costs. MS (5a) 


Production of Short Cycle Malleable Iron. W.D. MCMILLAN 
(McCormick Works, Intern. Harvester Co.) Am. Foundrymen’s 
issoc., Preprint No. 38-14, 1938, 12 pp. Covers the production 
f a fully-annealed malleable iron in a cycle of about 14 hrs. The 
harging and molding practice, composition, annealing and the 
nechanical properties of this metal are discussed from a practical 
int of view. There are 2 factors that operate to shorten the 
nnealing time: The higher Si content, which promotes graphitiza- 
ion, and the higher percentage of net metal in the annealing fur- 
ace made possible by the elimination of heavy pots. This type 
f iron shows a tensile strength of 55,000-60,000 Ib./in.*, an 
longation of 15-20%, and a yield point of approximately 44,000 
b./in*, and should be of general interest because of the lower 
nnealing costs and the higher tensile properties. CEJ (5a) 


The Heat of Formation and Specific Heat of Tantalum Nitride. 
HUN-ICHI SATOH. Sci. Papers Inst. Phys. Chem. Research, 
okyo, Vol. 34, May 1938, pp. 477-486. In English. Original 
esearch. The specific heat of tantalum nitride (TaN) was deter- 
1ined for the first time. An ice calorimeter was employed up to 
00.3° C., and the following equation for the true specific heat 
vas obtained: C = 0.04785 + 7.068 X 10°t — 5.808 X 10°’. 
$y using these values, the heat of formation of TaN at 25° C. was 
omputed from the dissociation pressure of TaN at high temp. 
yielding Ta +- N = TaN + 58,650 cal. The relationship be- 
tween the formation heats of nitrides of the elements belonging 
o the fifth series, fifth and sixth group of the periodic table of the 

elements and their atomic numbers is discussed. EF (5a) 


Mechanism of Promoting Reaction of Barium Carbonate dur- 
ing Carburizing of Iron. Z. SHIBATA & Y. TERASAKI Nippon 
Kinzoku Gakukai-Si, Vol. 2, Apr. 1938, pp. 187-192. Original 
research. In Japanese. The fact that the promoting reaction of 
BaCO; proceeds, even when BaCO; and the Fe piece to be 
cemented by CO gas are placed separately in a cementing chamber, 
is explained as follows: CO gas formed in the system will be at 
first adsorbed on surfaces of BaCO, crystals and then decomposed 
according to the reaction 4 CO = C,O, + CO: C,O, thus 
formed will be desorbed into a gaseous phase and perhaps partially 
polymerized and decomposed by the reaction C;O. = C, + COn, 
where C, will be in gaseous state, as A. Klemenc has observed. 
By the diffusion of this C, gas into the Fe piece, a solid solution 
is formed. NS (5a) 


Packard Uses Induction Process to Case Harden Camshatts. 
WILLIAM F. SHERMAN (Staff) Iron Age, Vol. 141, Mar. 31, 1938, 
pp. 34-35. Practical description of case hardening by the Tocco 
F. and quenching with spray of H:O. Heating is done by elec- 
trical induction. Where formerly a 1/16-in. hardened zone was 
obtained, the shaft now gets a 1/4-in. hardened zone on nose of 
process. It consists in heating each camshaft for 51/ sec. to 1500° 
each cam and 1/8-in. zone on back surface. Hardness is Rock- 
well C-60 or scleroscope 80. VSP (5a) 


Electric Heat as a Versatile Tool in Heating Operations of 
the Steel Industry (Die Elektrowarme als vielseitiges Werkzeug 
in der Warmewirtschaft der Stahlindustrie) R. Scuiz. Electro- 
warme, Vol. 8, June 1938, pp. 141-148. General review and 
discussion of the various types of furnaces used in modern prac- 
tice for melting, heat treating and other purposes in the steel 
industry, with many examples. Ha (M 5a) 
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‘WELDING AND CUTTING 


Including Brazing, Hardfacing, Riveting‘and Soldering. For Flame-Hardening, see Section 5. 





Thermal Study of Arc Welding—Experimental Verification of 
Theoretical Formulas. D. RosENTHAL & R. SCHMERBER. Weld- 
ing J., N. Y., Vol. 17, Apr. 1938, Suppl. pp. 2-8. (The article 
was prepared especially for Fundamental Research Division, Am. 
Welding Soc. and translated from French by G. E. Claussen.) 
Temp.-time studies were made at various points on the arc, edge- 
welded plate by inserting iron-constantan couples and recording 
change of temp. on oscillograph. The methods used are described 
in detail and illustrated by sketches, etc. Test results are tabu- 
lated, and isotherms obtained are plotted. Calculated values ac- 
cording to theoretical formulas agree to a fair degree with experi- 
ment. WB (6) 

Arc Cutting—Practical Hints. C. J. Horstac. Welding J,, 
N. Y., Vol. 17, Apr. 1938, pp. 22-23. Discussion states gas 
cutting cannot be used for non-ferrous metals or stainless steel 
risers on cast ngs. The cutting arc consists of an oxidizing atmos- 
phere provided by a metallic electrode coated with oxidizing 
chemicals; or a regular electrode may be used with current density 
so high that, instead of welding, it cuts; or the electrode coating 
may be dampened by water immersion, which liberates O. while 
cutting. This method is considered as providing a good surface 
for subsequent welding. Other electrodes such as graphite, C, 
cored or sandwiched C electrodes with an O, liberating filler are 
successfully used. WB (6) 

Metallurgical Principles of Oxygen Cutting (Principes Métal- 
lurgiques de l’Oxy-Coupage) W. BONHOMME. Rev. Universelle 
Mines, Vol. 14, June 1938, pp. 444-456. Compilation. The 
process, which consists of 2 stages: A metallurgical phase (the 
localized oxidation) and a thermal phase (also localized due to 
the combined effect of the heating flame and the oxidation of the 
metal is explained. The reaction products, their physical prop- 
erties and m.p. are given in a table for Al, Co, Cr, Cu, Fe, Mn, 
Mo, Ni, Si, Ti, W and V and their effects when present in steels, 
discussed at length. Fields of application, equipment, failures and 
means for preventing them are described. Ha (6) 

Incandescent Electric Carbon Brazing Described. Iron Age, 
Vol. 141, Jume 9, 1938, pp. 33, 74-75. Practical description. 
Method consists of assembling the joints, clamping between elec- 
trodes of brazing tongs and passing electric current through the 
work. Advantages claimed are: Less time and cost than soft 
soldering; lighter sections of metal can be joined; joints need not 
be pre-tinned; and parts may be joined close to insulation or sup- 
porting members. Basic reason for the consistently good joints 
made by incandescent C brazing is that joints are heated under 
pressure. VSP (C-6) 

The Metallography of Welds. Orro H. Henry. Welding J., 
N. Y., Vol. 17, Apr. 1938, pp. 8-14. 
of weld joint microstructure and its approach to orthodox metal- 
lography of large masses and response to heat treatment. Many 
weld joint micros are shown to illustrate the text. WB (6) 


6a. Ferrous 


Welding Vanadium Steels. A Review of the Literature to 
July 1, 1937. W. SPRARAGEN & G. E. CLAussEN. Welding 
J., N. Y., Vol. 17, June 1938, Suppl. pp. 26-30. The literature 
on welding of C-V, Mn-V, Mo-V and Ni-V steels is summarized 
for arc and gas welding. In general, V imparts higher strength 
and moderate air hardenability to welding steels, depending upon 
C and alloy content. WB (6a) 

The Welding of Heat Resistant Steels (Het Lasschen Van 
Hittebestendige Stalen) P. SCHOENMAKER. Smit Laschtijdschrift, 
Vol. 1, Nov.-Dec. 1937, pp. 256-262. Review of physical and 
welding properties of Cr-Ni, Cr-Ni-Al and Cr-Al-Co alloys. The 
properties and microstructure of the weld metal are discussed, as 
well as creep strength of the alloys at various temp. A number 
of weld applications are illustrated. WB (6a) 
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Weldability and Properties of Materials for Casing Strings. 
J. C. HopGE & C. R. SADLER (Babcock & Wilcox Tube Co.) Weld- 
ing J., N. Y., Vol. 17, May 1938, pp. 26-37. Collection of data 
on the general problem of weldability, with some original research 
on a series of casing steels. The specifications for casing pipe 
(A. P. I. Standards 5A) are tabulated, showing physical and 
chemical properties. Seamless and electrically-welded Grade C 
pipes with min. tensile of 75,000 Ibs./in.* are most used. Grade 
D with higher physicals is restricted to bottom lengths of deepest 
wells. Collapsing strength of pipe must be high in order to 
resist force of water surrounding casing at high heads and indeter- 
minate crushing action of rock. One manufacturer increases 
strength by cold working casing pipe by compression, thereby de- 
creasing diameter by 614% for one instance of 6% in. diam. pipe. 
The low alloy, high strength steels are discussed and some con- 
sidered to be suitable for casing. The welding of strings of casing 
and lowering into well must be of the order of 3 min. cycles in 
order to compare with speed of making a joint by mechanica! 
coupling. Arc welding is considered the best answer to the prob 
lem of speed, and a practical rapid preheating device (if avail 
able) would make possible wider selection of casing steels wit! 
higher strengths. A general discussion of weldability of steels 
given to indicate the limitations with respect to strength due to ( 
or alloy content, or both. Typical micros of the hardened ar 
adjacent to .the weld bead are given for steels of increasir 
hardenability. In grade D pipe (0.48% C, 1.55% Mn) the ma 
tensitic, weld-quenched zone of parent metal is shown to ha\ 
cracked parallel to the weld. In general, the weldability is co: 
sidered to decrease with hardenability due to the tendency f 
crack formation. Coarse grained steels are also linked to great: 
hardenability in welding them. The possible methods of mec 
ing the high physicals of Grade D pipe without the low wel 
ability rating of the latter are suggested as (a) use of plain C ste: ! 
of normal chemistry with relatively low C and Mn, subjecting pi; 
to cold work compression followed by aging; (b) use of low all: 
steels, including intermediate Mn, high C grade, with hardening 
heat treatment, with or without subsequent draw; (c) use of low 
alloy steels with sufficient alloy to produce required physicals in 
as-rolled or normalized condition. Experimental welding and 
pressure tests on Grade C pipe are cited in comparison with results 
on Grades A, B, D. The type of weld, with backing ring to 
give full fusion in cross section, bursting tests, crushing tests, bend 
tests of welded samples and pipe, impact tests on welded pipe are 
discussed and illustrated. Data on bursting tests show clearly the 
hazard in welding steels of higher strength. 


Grade A B Cc D 
Bursting pressure, Ib./in.? ..........+++- 8,600 8,500 9,100 7,900 
Circumferential stress at bursting pressure 98,500 97,300 104,300 90,500 

WB (6a) 


The Relief of Residual Strains and Stresses in Edge-welded 
Mild Steel Plates. H.E. LANCE MARTIN. Trans. Inst. Welding, 
London, Vol. 1, Jan. 1938, pp. 44-51. Original research. Weld- 
ing details of the plates are discussed, and the results of strain 
measurement on the plates before and after annealing given in 
tables and curves. It is not experimentally possible to determine 
the amount of stress relief in a self strained body by means of 
strain measurements made before and after annealing; residual 
strains and stresses in edge-welded mild steel plates are perma- 
nently reduced in large measure by the application and withdrawal! 
of relatively smalJl external tensile loads; the residual strains and 
stresses in edge-welded mi'd steel plates, after lying dormant a 
number of years without being subjected to external loading, be- 
come more stable in regard to their magnitudes and distribution 

WB (6a) 

Welded Rail Joints of the Norwegian State Railways 
(Geschweisste Schienenstossverbindungen der Norwegischen 
Staatsbahnen) M. Moe. Arcos Z., Vol. 14, Dec. 1937, pp. 1741- 
1743. After numerous experiments, the Norwegian State Rail- 
ways introduced a new welded rail joint. The whole cross section 
of the joint is butt-welded. Welding procedure is outlined and 
compared to the former type of joint. GN (6a) 


METALS 


AND ALLOYS 









































SEE the TYPE of WORK Et 





, | “Shield-Arc’s” New and Exclusive 
Self-Indicating Dual Continuous 
Control brings you these benefits: 


QUICK SETTING—Enables anyone— 
veteran welder, novice welder, helper or 
apprentice—to set the “Shield-Arc” for 

any desired class of work and any weld- 
ing current in one or two seconds’ time. 


POSITIVE RESULTS —“Bull’s eye” per- 

formance at all times. No need for 
“get acquainted” period. Gives right 
TYPE and SIZE of arc for every job. 
Maximum welding quality and speed. 
Exceptionally wide range. The full 
benefits of Dual Continuous Control. 


AT NO EXTRA COST— This new feature 


is standard for all motor-driven, en- 
gine-driven and belted generator type 
Lincoln “Shield-Arc SAE” Welders. 


Consult the nearest Lincoln office for 
complete details or mail the coupon. 






















COST-CUTTING FEATURES of this NEW LINCOLN WELDER 


DUAL CONTINUOUS CONTROL—Gives any TYPE 
or SIZE of arc for faster welding, better results 
and wider range. Provides literally thousands of pos- 
sible combinations of voltage and current. 


SELF-INDICATING SELECTORS —Simplify setting of 


control for positive results every time. 


SELF-PROTECTED MOTOR — Permits use of larger 


See this new “Shield-Arc”’ in action at the National Metal Show. 


LINCOLN 


LARGEST MANUFACTURERS OF ARC ag — pai 
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electrodes for 15% to 20% faster welding. Welder 
will not burn out. 


INDEPENDENT EXCITATION —Steadies the arc at all 


times. Minimizes spatter. 


LAMINATED MAGNETIC CIRCUIT—A costly construc- 


tion that contributes to arc stability and welding 
range. . . . . and 25 other features. 


ee meme er ’ 
! THE LINCOLN ELECTRIC CO. | 
Dept. LL-531, Cleveland, Ohio 

0 Haye a Lincoln man call to explain the new Sel f. 
Indicating “ Shield- Arc.” © Send free bulletin. 
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6b. Non-Ferrous 


Brazing Bus Bars. R. A. GOELLER (Hatzel & Buehler, Inc.) 
Steel, Vol. 102, Feb. 21, 1938, pp. 50-51, 76. In a recently built 
electrogalvanizing plant, over 20 tons of Cu bus-bars were re- 
quired in a system capable of delivering 36,000 amps. at 4-5 volts. 
Several methods of making joints were considered, in addition to 
common practice of joining with clamps or bolted joints. Braz- 
ing with Sil-Fos appeared to be most satisfactory. Laboratory 
tests showed that 2 pieces of 6 X Y-in. Cu with 1)4-in. lap 
joined by brazing with this alloy had a 0.2 millivolt lower 
fall of potential than a sample of similar length without a 
splice. Tensile strength was 68,500 Ibs./in.”> There was con- 
siderable saving in Cu over conventional clamped joints where a 
lap at least equal to the width (6 in. here) is used. In making 
joint, adjoining faces of lap were cleaned with emery cloth, lap 
distance scribed on each of the pieces which were assembled with a 
sheet of 0.010-in. thick of brazing alloy between them (alloy strip 
being about 1/32 in. shorter than joint dimensions), and the joint 
was heated by an oxyacetylene torch. Joints were found to be free 
from acid corrosion, saved space, and facilitated rubber coating 
where this was necessary. Total cost of brazed joints, including 
Cu lapped was $1.80 compared with $4.03 for bolted joints 
with punched holes. MS (C-6b) 


“Frostiness” in Plumbers’ Solder. F. A. Rivetr. Tech. Pub. 
Intern. Tin Research Development Council, Series A, No. 73, 
Mar. 1938, 11 pp. Original research. Frostiness may be pro- 
duced on good solder by casting into an overheated mold, which 
favors growth of large crystals, as well as by the presence of 
certain impurities. After using solder with and without a frosty 
appearance, it is concluded that this is not necessarily a sign of a 
poor solder. In preliminary tests, 8 plumbers’ joints made under 
varying conditions of joint preparation and frostiness of solder 
were all found to leak ‘“‘and the only conclusion reached related 
to the efficiency of the plumber.” Later, comprehensive tests 
were made by checking conclusions of 2 practical plumbers when 
using both fine grained and coarse (frosty) solder prepared by 
both hot and blow lamp methods. Psychological reactions were 
eliminated in some cases by wire brushing both types of solder so 
they looked alike. Soundness of joint was not dependent on sur- 
face appearance or on working properties of the solder as judged 
by the plumber. BWG (C-6b) 
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Arc Welding of Aluminum and Monel Metal. Details of 
Technique and Procedure. Metal Ind., London, Vol. 52, June 
10, 1938, pp. 605-608. A description of the technique of modern 
arc welding practice applied to the fabrication of Al and Monel. 
Commercial. Al and various alloys in sheet form can be welded 
with either the metallic or C arc. For metallic arc welding, a 
heavily coated electrode of 5% Si-Al alloy is used. The electrode 
coating should be such that it will dissolve any Al oxide.that is 
formed during the welding process and also form a fusible slag 
to cover the molten metal and protect it from oxidation while 
cooling. To supply sufficient heat and eliminate a tendency 
toward porosity along the line of fusion, it may be necessary to 
preheat slightly. For best results the electrode is connected to the 
positive pole, and the work is made negative. Direct current is 
necessary. The arc should be short, with the electrode coating 
almost touching the molten pool of metal, and the electrode should 
be held approximately perpendicular to the work at all times. 
The weld should be uniformly heated and advanced at such a rate 
as to hold a uniform bead. In tack welding, the current can be 
increased approximately 50%. Lap welds should be made in a 
small rotary motion, playing the arc first on the upper then the 
lower member of the joint. The electrode is held at an angle 
of 45° to the horizontal member of the plate. The development 
or heavy flux-coated electrodes of the shielded arc type has im- 
proved the arc welding characteristics of Monel. The miniature 
electric furnace effect resulting from the use of these thicker 
fluxes has resulted in welds of great ductility, strength and sound- 
ness, and good penetration with no under cutting. This type of 
electrode permits somewhat higher speeds and consequently less 
buckling. The diameter of the electrode should be approximately 
the thickness of the sheet welded up to about 3/16 in.; for heavier 
plate either 5/32 in. or 3/16 in. electrodes can be used. Gen- 
erally, if the electrode is held in a position ahead of the arc at 
an angle of 45° and vertical, very satisfactory results will be 
obtained. If the weld does not flow smoothly, an increase of 
current is required, but if the metal boils and the surface of the 
metal has a burnt appearance, then the current should be lowered 
Ordinarily, 0.037 in. is considered the lower limit at which Mone! 
metal can be conveniently welded by the metallic arc process. 
Maintenance of a uniformly short arc is very important with Mone! 
metal; a slight slow weave across the seam is desirable. Wit! 
heavy sections, slight preheating is beneficial. C arc welding is 
being used rather widely on Monel gauges around .062-.050 in 
because of the particular ease in obtaining uniform penetration of 
the weld. RWB (6b) 


Methods of Joining Copper Alloy Products. Part V. I. T 
Hook. Metal Ind., N. Y., Vol. 36, Apr. 1938, pp. 174-176 
Practical. Lock seaming and riveting of sheet are briefly dis 
cussed, while soft soldering, brazing and Ag brazing, and fusio: 
welding are considered in greater detail. A large part of th 
strength of a locked seam joint results from the cold bending 
hammering or pressing of the seam. This hardening effect : 
lost if the flattened seam is annealed by the heat of the solderin 
operation. Useful design data for riveted construction in Cu 0: 
its alloys are given, based on ultimate strength and type of stress 
expected. The properties of 18 Cu alloys now made in shee‘ 
form are tabulated; a useful feature of this table is a weldabilit, 
rating for each material with resistance, arc or acetylene welding 
Cu alloy welding rods, their composition, melting points and 
suggested welding methods are given in a table. Part VI. Jbid.. 
June 1938, pp. 275-278. Effects of O, P, Zn, Sn, Ag, Ni, Fe, 
Mn, Al and Be on the properties and welding of Cu sheet are 
discussed. O between 0.02 and 0.07% has no adverse effect on 
the physical or electrical properties of Cu, but does result in 
brittleness if the Cu is welded above 1550° F. with any type of 
torch containing free H-in the flame. Deoxidized Cu should be 
used where welding is a factor. Si improves weldability becausc 
of its “self-fluxing’ action. Ni-bearing alloys must be carefully 
cleaned and the formation of the unfluxable nickel oxide prevented 
during welding. Al in Cu alloys gives rise to a tough refractory 
oxide film on the molten metal that interferes greatly with weld- 
ing or brazing. Beryllium oxide is an even worse performer 
than the oxides of Ni and Al; very hot carbon arc welding is 
about the only method rapid enough to be feasible. Preparation 
of the edges and surfaces of sheets for welding are described. 

CBJ + FPP (C-6b) 


Application of Electronic Control in Resistance Welding, Par- 
ticularly for Aluminum and its Alloys (Application des Rupteurs 
4 Lampes aux Soudeuses par Résistance et en Particulier dans 
le Cas de l’Aluminium et de ses Alliages) A. KLOPFERT & X 
On. Rev. Universelle Mines, Vol. 14, June 1938, pp. 471-475. 
Review. The advantages of electronic control of welding 
machines for spot-welding are, mainly: reduction of defective 
points to a minimum; practically no surface oxidation, as the melt- 
ing temp. does not reach the outer surfaces; and no warping or 
other deformation. The wear of electrodes is very small, and 
the speed of welding can be accelerated. Examples are A aes 
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The Tinning of Cast Iron. E. J. DANiets. Bull. Brit. Cast 2 Materials of Construction for Electrodeposition Plant. A. | 
Iron Research Assoc., Vol. 5, May 1938, pp. 170-171. Descrip- WYNNE-WILLIAMS. Metal Ind., London, Vol. 52, May 27, 1938, 
tive review. The nature of the metal to be coated is the cause of pp. 557-560. General discussion. The selection of materials to 
a number of difficulties in the tinning of cast Fe. In addition to be used in construction of plants for electrodeposition is consid- 
the combined C (FesC) present in all Fe-C alloys free C or _.._-— ered from the standpoint of structural suitability, corrosion resist- 
graphite is dispersed throughout the metal. The lack of combi- ance, and cost. Owing to the manufacturing difficulties, the range 
nation between Sn and C causes defective adherence wherever of size and shape of some of the specialized corrosion resistance 
graphite flakes occur in the cast Fe article. An additional source alloys is severely restricted. In dealing with corrosive liquors, 
of trouble is the “casting skin,” which, owing to burning-on of joining must always be as perfect as possible, not only in the case 
the molding sand during casting, is often highly siliceous. Re- 3 of tanks and pipes, but in less obvious places, such as cable glands, | 
moval of graphite flakes, slag, inclusions and sand grains from the where the ingress of corrosive atmospheres or splashed liquor may 
surface of the castings is best carried out mechanically, by milling do great damage before it is found out. The presence of stray 
or tumbling. This is sometimes followed by a light pickle and currents may produce unexpected corrosion problems. Metallic 
dip in an acidified solution of copper chloride or sulphate, which parts carrying the electrolyte even remotely in contact with the 
gives a thin coating of Cu. A small percentage of Cu is often deposition cell should be interrupted by the insertion of non-con- 
introduced into the tinning bath itself. Dry-sand castings are ducting sections at strategic points, as the potential sufficient to 
preferable to those cast in gteen-sand because of their better sur- accelerate corrosive attack may be very small. For construction, 
face. It is advisable to avoid the use of coal dust, and linseed the great merit of steel work lies in its adaptability and ease of 
il or flour should be used instead of resin as a core binder. . erection, and the only serious objection to steel is its susceptibility 
C-rich castings should be heated with iron or manganese oxides in to corrosion. Steel should be insulated both from the standpoint 
order to decarburize the surface prior to tinning. Malleable cast- of corrosion and conductivity. Concrete has the disadvantages of 
ings and thin-walled fine gray castings are not given this treatment. difficulty of repairing cracking, poor resistance to acid attack and 
One process that is used successfully depends on plating the cast- -— porosity. Concrete is generally claimed to be cheaper than steel 
ing with pure Fe before tinning. The castings are first milled work, but this the author questions. For vat construction, the use 
vith sand and water for 12 hrs., electroplated with Fe and stored of rubber-lined metal is rapidly increasing. Pb still scores high 
1 acidified water until the tinners can deal with them. AIK (7) for this purpose because of adaptability and ease of construction 

Magnetic Tests for Planting Thickness. C. E. RICHARDs. J. 5 and repair at the site. The scrap value of Pb is a point in its 
lectrodepositor’'s Tech. Soc., 1938, Preprint, 7 pp. Original re- favor. Erratic results in the behavior of antimonial Pb have been 
earch. An electromagnetic testing device is described for the reported when used in contact with corrosive liquors, even when 
on-destructive measurement of the thickness of non-magnetic the structure of the alloys has been found subsequently to be 

vatings on steel. It was designed especially for measuring gal- uniform. In cast structures this behavior may be traced to re- 

inized coatings more than 2 mils. thick, and in its present form ——  sidual shrinkage stresses, and can be avoided by more careful 
not adapted for measuring coatings thinner than 1 mil. The design of the pattern. In all cases of Pb in contact with electro- 
istrument consists of a small electromagnet, the core of which lyte, care should be taken to ensure that the potential is always 
; a Straight Fe rod. One end of the rod is brought into contact maintained in one direction. The list of special alloys for use 
vith the coating, and the force of attraction is measured by the 6 with corrosive liquors is a long one. Ni-clad steel is being used 
ull on a spring balance when the magnet is detached from the to some extent for vats. Other alloys may be divided into groups 
urface. The per cent decrease in the pull, as compared with the of bronzes, Al-bronzes, cupronickel, ferrosilicons, and Ni-Cr-Fe 
ull on bare steel, is a function of the thickness of the coating. alloys. Their uses are dependent on the conditions of service. 
ach instrument must be calibrated. However, a single flexible RWB (7a) 
ubber scale can be used for different instruments if 2 reference -—— 
oints are determined: (1) the reading of the instrument when the Electrolytic Growth of Metal Crystals. II. Growth of Silver 
nagnet is pulled from steel; (2) the reading when the electro- Crystals from Molten Sal:s (Ueber das e!ektrolytische Wachstum 
vagnet is balanced in the absence of magnetic material. The der Metallkristalle, II]. Wachstum von Siberkristallen aus 
neasurements are affected by the size of the objects. Sheet metal ’ geschmolzenen Salzen) T. Erpey-Griz & R. F. Karpos. Z. 
smaller than a 1.5 im. square requires a special calibration. physik. Chem., Abt. A, Vol. 178, Mar. 1937, pp. 255-265. 
AB (7) Original research. See also Metals and Alloys, Vol. 6, Oct. 1935, 
p. MA 405L/3. The electrolytic growth of Ag single crystals in 
molten Ag salts was studied. In a pure silver nitrate melt and in 
7a. Electrolytic Methods “~~ molten soletends of silver and pabiectien nitrates; silver nitrate and 
silver chloride; silver nitrate and silver bromide; and silver nitiate 

Nickel Plating of Zinc-base Die Castings and Fabricated Zinc and silver iodide well-shaped crystals with sharp edges and corners 
in an Electroplating Barrel. AtpertT HirscH (Snyder Inc.). originate. The crystal forms are combinations of the planes {311}, 
Monthly Rev. Am. Electroplaters Soc., Vol. 25, May 1938, pp. 353- 8 {100}, and {111}, the normal rate of growth of the surfaces de- 
358. Practical. Direct Ni-plating on a roughened Zn surface creasing in the order mentioned. Current density vs. potential 
does not yield a high luster when ball burnished. If the Zn sur- curves were determined. The results are not in agreement with 
face is first ball burnished and then Ni-plated, or given a Cu-Ni Stranski’s theory of free crystal growth (see I. N. STRANSKI & R. 
composite coating, the deposit blisters and peels from the Zn dur- _ = KarsHew. Z. Krist., Vol. 78, 1931, p. 382). The deviations 
ing the final burnishing operation. A successful process for bar- may be attributed to a selective adsorption of the different con- 
rel plating is the following:— Die parting marks are removed stituents of the melt (simple or complex molecules or ions) at the 
from the castings with a grease wheel and the castings are then different crystal planes. III. Growth of Copper Crystals from 
dipped successively in 50% nitric acid, water rinse, 50% am- Aqueous Solutions (Ueber das elektrolytische Wachstum von 
monium hydroxide (26° Baumé), water rinse. Next, the castings 9 Metallkristallen. III. Wachstum von Kupferkristallen aus wisser- 
are subjected to “dry grinding,”” which consists in rotating them in igen Lésungen) FT. Expey-Grtz & E. FrANKL. [bid., pp. 266- 
a barrel with sawdust and pumice for 5 hrs. to remove burrs and 273. The electrolytic growth of single spherical crystals of Cu in 
oxide film and to roughen the surface. The parts are electro- aqueous solutions of various Cu salts was studied. In solut’ons 
cleaned and then Cu-plated in a Rochelle salt and copper cyanide J of cupric salts mo regular growth was observed. In complex 
bath with a deposit 0.0003 in. th'ck. The parts are ball burnished solutions of cuprous salts regular crystals are formed, the prevalent 
20 min., again cleaned and finally Ni-plated in a bath containing type being the tetrakishexahedron or the icositetrahedron combined 
34-68 g./l. ammonium hydroxide (pH of bath is 7.6-8.0 colori- with the octahedron and the rhombododecahedron. These results 
metric). The Ni is plated to a thickness of 0.0005 in. and given also deviate from the prediction of Stranski’s theory of free crystal 
a high luster by ball burnishing. AB (7a) 7 — growth. ORS (7a) 
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The Electrodeposition of Metals from Non-aqueous Solutions. — 


THEDFoRD P. Dirksze & H. T. Briscoz. Metal Ind., N. Y., Vol. 
36, June 1938, pp. 284-285. Original research. Different sol- 
vents and salts were used to find solutions that would give metallic 
deposits on electrolyzing. The main interest was in obtaining a 
deposit of any kind, and no attempt was made to improve on the 
deposits obtained. Be was electrodeposited from acetamide, and 
traces also from phosphorus oxychloride. Zn and traces of Sn 
were electrically discharged from nitrobenzene. Sn has been elec- 
trodeposited from pyridine. Both Sn and Zn can be deposited 
from benzonitrile. Traces of Sn can also be deposited from 
benzoyl chloride. Mn was deposited from acetone. Sn was de- 
posited from glacial acetic acid. Pb, Mg, Sn, Zn, and traces of 
Al were electrically discharged from ethanolamine. No deposits 
were obtained from solutions of Mn salts in aniline, benzoyl 
chloride, glacial acetic acid and ethanolamine; Cr salts in aceta- 
mide, aniline, acetone, pyridine, benzoyl! chloride, glacial acetic acid 
and ethanolamine; Pb salts in aniline, benzoyl chloride and glacial 
acetic acid; Mg salts in acetamide, nitrobenzene, aniline, acetone, 
benzoyl chloride and glacial acetic acid; Al salts in acetamide, 
aniline, pyridine, benzoyl chloride and glacial acetic acid; stannous 
salts in aniline and benzoyl chloride; stannic salts in nitrobenzene, 
aniline and glacial acetic acid; Zn salts in aniline, benzoyl chloride 
and glacial acetic acid. Ethanolamine seems to be the most prom- 
ising solvent. CBJ (7a) 


The Behavior of Lead Anodes in a Sulfate Electrolyte with 
Particular Reference to the Influence of Cobalt Salts. MAURICE 
Rey, Pierre CoHEUR & HENRI HERBIET. Trams. Electrochem. 
Soc., Vol. 73, 1938, Preprint No. 29, 10 pp. Original research. 
The corrosion of Pb anodes in a ZnSO, electrolyte is important 
in the electro-refining of Zn, as it leads to contamination of the 
Zn deposit. Pb anodes quickly supersaturate the electrolyte with 
PbSO,, and the Zn cathode becomes contaminated with about 
0.045% of Pb. The Pb in solution amounts to about 7 mg./1., 
and PbO, is also held in suspension. PbO:-covered anodes are 
attacked less readily than fresh anodes. The attack of the former 
anodes is caused by action on the Pb through the pores of the 
PbO:. Pb-Ag anodes containing 1% Ag are attacked much less 
than Pb anodes. The addition of 7.5 mg. or more of Co per 
liter of Zn solution considerably reduced the rate of solution of 
Pb anodes and the deposition of Pb at the cathode. Pb anodes 
immersed in a solution of 50 mg. of Co per liter before being 
placed in the Zn solution were not attacked (electro-chemically ) 
for 10 or more hours. The reasons advanced to explain the pro- 
tective action of Co are:— (1) It aids in the formation of an 
impermeable film on the Pb anode, and (2) the discharge of 
SO, ions is facilitated by Co acting as an O carrier. AB (7a) 


How Zinc Alloy Die Castings Are Plated Commercially. E. 
A. ANDERSON (N. J. Zinc Co.) Monthly Rev. Am. Electroplaters 
Soc., Vol. 25, June 1938, pp. 437-444. A survey of plating prac- 
tice in 23 plants representing 70% of the industry engaged in 
plating Zn-base die castings. Most plants were plating to cus- 
tomers’ specifications or had their own specifications. Polishing 
was done with glued buffs or felt wheels, and buffing was done 
with tripoli on cloth wheels. Wheel speeds were about 8500 
linear ft./sec. The cleaning operations in 75% of the plants in- 
cluded a solvent cleaning. Practically all plants used electroclean- 
ing, in some the die castings were cathodically cleaned and in 
others anodically cleaned. One-half of the plants used an acid dip 
of 2-10% H:SO, whereas the others enotaaa HCl or a 1-2% 
HF dip. The work was removed from the dip when gassing be- 
gan. About 80% of the plants were plating composite coatings of 
Cu and bright Ni, but about 50% of them also did some direct 
Ni-plating from the usual sodium sulphate type bath. Most of the 
Cu-plating was done from Rocheile-cyanide-Cu baths which were 
operated at a pH from 11-13; temp. from 110-180° F.; and cur- 
rent densities from 20-50 amp./ft... The Cu conc. of the bath 
varied from 1.5 to 3 oz./gal.; and free cyanide from \% to 1 
oz./gal.; and the Rochelle salt from 4 oz./gal. to saturation. De- 
fective deposits were stripped in many plants. In the author's 
opinion, scrapping would be preferable, as there is a larger per- 
centage of rejects among replated parts, and the coatings are in- 
ferior to those applied on fresh surfaces. AB (7a) 


Adsorption and Overvoltage (Adsorption und Uberspannun 
St. v. NARAy-SzaBo. Z. physik. Chen. Abt. A, Vol. 178, rd 
1937, pp. 355-360. Theoretical. The formation of adsorbed H; 
during electrolysis at a potential which is considerably less nega- 
tive than is required for the formation of gaseous H:—a fact estab- 
lished by BuTLER (Proc. Royal Society, London, Ser. A, Vol. 157, 
1936, pp 423-433)—may account qualitatively for many obscure 
phenomena of H: overvoltage. Some of these are: The necessity 
of a prolonged preliminary cathodic polarization in order to obtain 
reproducible results; the protracted increase of the overvoltage on 
bright Pt; the relationship between the cathodically adsorbed 
amount of H: and the overvoltage; and the extremely low values 
of the constant b in Tafel’s formula in the case of the Pt group. 
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A Direct Method of Determining the Polarization Voltage 
Using a Rotating Electrode. A. A. Boutacn. Trans. Electro- 
chem. Soc., Vol. 74, 1938, Preprint No. 8, 10 pp. Original 
research. The author studied the polarization of a rotating Cr- 
plated Cu cathode in a solution containing CuSO, . 5H:O, 120 
g./l., and HsSO,, 50 g./l. The speed of rotation was 600-800 
r.p.m., and the current density varied from 5 to 40 amp./dm.° 
Polarization was measured by using as reference electrode a Cu 
wire immersed in some of the Cu plating solution. The tip of 
the capillary of the reference half-cell was cut obliquely and was 
pressed against the rotating cathode. When the polarization 
was low, the deposit consisted of large crystals whose orientation 
could easily be observed. At higher polarizations (0.08V.) the 
crystals of the deposit were fine and had no apparent orientation. 
At still higher polarizations (0.12-0.14 V) the deposited crystals 
again showed an orientation but in a different crystallographic 
direction from the first deposits. The maximum polarization ap- 
pears to be 0.15 V. The data obtained agree with the following 


formula: E = —— In (1 + ADx*), where A and x are con- 


stants, Dx is the cathode current density in amp./m.’ and the other 
symbols have the usual significance. AB (7a) 


The Anodic Corrosion of Commercial Manganese During 
Electrolysis. A. E. Epwarps & W. E. Brapt (Univ. Maine) 
Trans Electrochem. Soc., Vol. 73, 1938, Preprint No. 34, 15 pp. 
Original research. The anodic corrosion of commercial Mn 
(95%) was studied in plating baths containing MnSO,, (NH«)2SOx,, 
and in some cases NHiCNS. Measurements of the anode potential 
with time were also made. Three different anode behaviors were 
observed, the type of behavior depending on the current density 
range. At current densities above 100 amp./dm.’, the current 
fluctuated and the Mn dissolved with a current efficiency of about 
140%. A red material, which was considered to be colloidal Mn, 
appeared on the anode. At an intermediate current density range, 
between 35 and 100 amp./dm.’, the anode dissolved with about 
114% efficiency, some MnO, being formed. It is suggested that 
permanganate is formed first and then reduced to MnO:. At cur- 
rent densities below 35 amp./dm.’?, the anode dissolved as man- 
ganous ions. The current efficiency was about 109%. In all 
experiments, the pH of the bath rose to about 7.3%, at which point 
manganous hydroxide precipitated. AB (7a) 


Rubber in the Plating Room. MANSON GLOvER. Month) 
Rev. Am. Electroplaters’ Soc., Vol. 25, June 1938, pp. 419-424 
Practical. No single rubber compound will serve every purpos« 
in the plating room, but a suitable composition must be selecte: 
for each purpose. Tank linings must be resistant to chemica 
attack and not introduce impurities into the bath. Soft latex rub 
bers can be used for some linings, but will not withstand elevate: 
temp. Heated tanks require hard rubber and in order to allow 
for the expansion and contraction of the tank, the hard rubber : 
cushioned between layers of soft rubber. For heated tanks, a sof 
rubber lining covered with acid proof brick can be used. Rub 
ber is used to insulate parts of plating racks. The racks shoul: 
not have sharp edges, as these cut through the rubber coating 
Hard rubber is most commonly used, but it is easily shattered anc 
tends to drag out plating solution on its rough surface. A semi 
hard latex rubber, which is more resistant to mechanical shock 
and has a smooth surface, sheds the plating solutions readily, but 
it is more expensive than hard rubber. AB (7a) 


Development and Use of Anaconda Electro-sheet Copper. 
A. L. O’Brien. Metal Ind., N. Y., Vol. 36, May 1938, pp. 218- 
220. Descriptive. Thin sheet Cu (up to 7 oz./ft.*) as wide as 
60 in. is being made electrolytically on a commercial scale at the 
Raritan Copper Works,’ Perth Amboy. In the process, metal is 
deposited on a cylindrical cathode, which revolves slowly and at 
such a rate that metal of the desired thickness is deposited during 
one pass through the electrolyte. The deposited metal is stripped 
off the cathode at a point above the solution level, and after 
washing and drying, is wound up immediately. The cathode is a 
Pb-covered Cu drum; the cylindrical surface of the drum immersed 
in the electrolyte faces Pb anodes spaced 4 in. from it. The 
electrolyte, a solution of copper sulphate and sulphuric acid, flows 
in and out of the tank continuously. The surface of the sheet 
next to the drum has a satin finish; the surface of the other side 
is that of the usual Cu deposit. CBJ + FPP (7a) 

Electrolytic Coating of Aluminum with Other Metals (Das 
galvanische Uberziehen von Aluminium mit anderen Metallen) 
F. MARKHOFF. Oberflachentech., Vol. 15, May 17, 1938, pp. 99- 
101; June 7, 1938, pp. 109-110; June 21, 1938, pp. 110-121. 
Practical review. The difficulties of forming a firmly adhering 
electrolytic coating on Al, which will also withstand corrosion, are 
explained, and the means for destroying the natural oxide layer and 
production of an Al-H protective layer described.. A complete list 
of American, English, German, French, Austrian and Swiss patents 
since 1892 is compiled, with description of the salient features of 
each. Ha (7a) 


METALS AND ALLOYS 





Electroplating of Wire and Coiled Strip (Le Zingage Electro- 
lytique des Fils et des Feuillards en Bandes) I. SpoRTELLI. Rev. 
Mét., Vol. 35, May 1938, pp. 213-220. Survey. The advantages 
claimed for zinc plating over hot galvanizing for wire and cold- 
rolled strip are: (1) Zn coating is absolutely pure, therefore more 
corrosion resistant; (2) superior adherence is obtained, so that the 
product is better suited for deep drawing (especially after tem- 
pering at 200°-300° C. to drive out Hz); (3) porosity 1s elimi- 
nated; (4) thickness is accurately controlled; (5) economy 1s 
greater since 25% of Zn is lost as hard Zn in hot galvanizing; 
and (6) greater rate of production (0.3-0.4 mm. diam. wire: 40-50 
m./min. for hot galvanizing as compared with 70-80 m./min. for 
electrolytic galvanizing) is possible. An application is briefly 
described in which a very high current density (300 amp./dm.” 
for 0.25 mm. wire) is used to obtain a bright finish as compared 


with the usual matt finish. JZB (7a) 
Plating Practice on Zinc Die-castings. B. F. ROBINSON. Am. 
Machinist, Vol. 82, June 1, 1938, pp. 468-470. Descriptive. The 


die-castings are not degreased, but are cleaned electrolytically in an 
alkali solution of 11-13 pH at 200° F., rinsed and then dipped in 
a 1% solution of hydrofluoric acid. A Cu deposit of 0.0003 in. 
thickness is first applied before the pieces are bright Ni-plated by 
the Harshaw method, 0.0007 in. being deposited with 25-45 
amp./ft The parts are then cleaned in sodium cyanide, and then 
Cr-plated at 120-124° F. in a solution of 55 oz./gal. of chromic 
acid and 55 oz./gal. sulphate radial at a current density of 250-400 
amp./ft.2 Procedure, semi-automatic equipment and inspection 
methods are described. Ha (7a) 


Chromium Plating, with Special Attention to Black Deposits 
(Ueber Verchromung, unter besonderer Beriicksichtigung der 
Schwarzverchromung) KuRT ARNDT & HEINZ ENpRAss. Z, 
Metallkunde, Vol. 30, Jan. 1938, pp. 21-24. Experimental. The 
best conditions for producing a black Cr deposit were found to 
be: An electrolyte containing between 250 and 400 g./l. of chromic 
cid and 5 cc./l. of glacial acetic acid; temp. below 25° C.; and 
current density between 80 and 100 amp./dm.* The cathodic 
ction of this electrolyte was about midway between that of an 
electrolyte containing only chromic acid and one to which sul- 
phate has been added. The black deposit contains about 75% 
metal and 25% metal oxide. GD (7a) 


The Mechanism of Hydrogen Overvoltage (Beitrage zum 
Mechanismus der Wasserstoifiiberspannung) St. v. NARAY-SZAB6. 
Z. physik. Chem., Abt. A, Vol. 181, Feb. 1938, pp. 367-374. 
Original research. The H: overvoltage on cathodes of Pt, Ag, Cu, 
or Hg in 2N HCl or 2N H.SQ, was measured. After the cathode 
surface has become saturated with Hz, reproducible Hz: overvoltage 
values are obtained which obey Tafel’s formula. On the Pt cath- 
ode the dependence of the H2 overvoltage value on the degree of 
saturation with Hz: of the cathode surface is particularly pro- 
nounced. All H: overvoltage phenomena can be explained by the 
assumption of 2 different mechanisms: a discharge mechanism 
operative on the cathode surface saturated with H2, and an adsorp- 
tion mechanism operative on the “‘active’’ cathode surface not 
saturated with Hs. The well-nigh irreproducible intermediary 


cases of H2 overvoltage correspond to a partial saturation with H, 
of the cathode surface. ORS (7a) 


Corrosion Protection of Electrolytic Deposits (Der Kor- 
rosionsschutz elektrolytischer Niederschlage) M. SCHLOTTER & 
H. SCHELLENMEIER. Oberflachentech., Vol. 15, July 5, 1938, 
pp. 129-131. Original research. Experiments were made to show 
the relation between the nature of the underlying surface and 
the porosity of the metallic deposits on it. The Geialines (or 
roughness) of the surface was determined by a reflectometer and 
a photocell, and the porosity of the deposit by immersion in a 
solution of 2% ammonia plus 1% ammonium persulphate for 10 
min.; the amount of metal going into solution at the porous areas 
was taken as a measure of the porosity. Porosity increases with 
increasing roughness of the surface; a thicker deposit does not 
materially reduce porosity (for the same roughness of surface). 
Good corrosion protection requires good previous preparation 
of the surface, and bright deposits. For tinning of Cu wires, 
10 g. Sn/in.’ is sufficient, while tinplate requires 20 g./in.’ 

Ha (7a) 

Ethylene Diamine as an Ionizing Solvent. GartH L. Put- 
NAM (Columbia Univ.) & KENNETH A. Kose (Univ. Washing- 
ton) Trans. Electrochem. Soc., Vol. 74, 1938, Preprint No. 5, 15 
pp. Original research. [Only that part of the paper dealing with 
electrodeposition is abstracted.} A black deposit of nearly pure 
Mg was obtained by electrolyzing a 20% solution of magnesium 
perchlorate in ethylene diamine, at a current density of 0.05 
amp./cm.* Electrolysis of a 25% sol. of LiBr in ethylene diamine 
at 100° C. gave a brown deposit, which reacted explosively with 
water or alcohol to yield H. Na and K were deposited with 
high current efficiencies by electrolyzing ethylene diamine solutions 
of the iodides at 100° C. The current density was 10 amp./dm.’ 
Amalgam anodes of the respective methals were used. AB (7a) 
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is cutting costs in 95 per cent 
of the country’s pickling 
rooms. 
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more than pays for itself. By 
its use, economies of 30 to 60 
cents per ton of metal pic- 
kled are frequently gained. 
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eliminates pitting of the 
metal. Minimizes acid brit- 
tleness. Reduces rusting of 
pickled stock. 
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makes pickling operation 
easily controlled and gives 
consistent results. 
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The Structure of Electro-deposited Nickel. G. I. FincH & 
A. L. Witttams. Trans. Faraday Soc., Vol. 33, 1937, pp. 564- 
569. Original research. The influence of micro-crystalline Cu 
and cuprous oxide substrates on crystal size and orientation of 
electro-deposited Ni was studied by micrographic and electron dif- 
fraction methods. It was found by electron diffraction that crystal size 
and orientation of the electro-deposited metal gradually depart from 
those exhibited by the substrate until, at deposit depths not exceeding 
30,000 A.U. and generally much less under the conditions of the 
experiments, the surface of the Ni coating has a crystal size and 
orientation that are characteristic of the deposition conditions but 
quite different from those of the substrate. Owing to the fact 
that the deposit reproduces faithfully and throughout its depth 
the net work of crystal boundaries of the substrate, the photo- 
micrographs which do not reveal the new submicroscopic crystal 
boundaries falsely suggest a persistence of the substrate influ- 
ence on a continuity of crystal size and orientation throughout the 
deposit. It is considered that conclusions based on microscopic 
methods as to the retention of the crystal size and orientation of 
the base metal by Ni and possibly also by other electro-deposits 
should be regarded with suspicion unless confirmed by electron 
diffraction. PRK (7a) 


Summary of Talk on Bright Nickel Plating. Dwicut Over- 
CASH (Brown-Lipe-Chapin Co.) Monthly Rev. Am. Electroplater’s 
Soc., Vol. 25, July 1938, pp. 522-528. Practical. The cleaning 
and plating operations involved in the use of 3 proprietary bright 
Ni baths are outlined; the baths are: (1) The Harshaw Nibrite; 
(2) McGean; and (3) Harshaw Triple X. In general, one or 
two immersion or spray cleaning treatments precede the cus- 
tomary electro-cleaning. The plating baths are operated at cur- 
rent densities of 25-40 amp./ft.’, the pH ranges from 2-4, the 
temp. is about 135° F. and continuous fiitration is used. Bath 
No. 1 is used only for plating polished brass with Ni coatings 
0.0002-0.0003 in. thick. Articles are Cr-plated without reracking. 
In bath No. 2, coatings deposited in low current density areas and 
recesses are not sufficiently bright and must be colored. Additions 
to the bath for adjustment are made by continuous dripping, as 
sudden large additions may cause a streaky plate. The deposit 
from bath No. 3 becomes brighter as the coating becomes thicker. 
However, the coating must * activated by anodic and cathodic 
treatment in a cyanide bath before it is Cr-plated, otherwise a,gray 
Cr-plate results. AB (7a) 
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Continuous Pickling of Strip Steel at Republic Steel Corpo- 
ration’s New 98-in. Strip Mill. J. J. BowpEN (Republic Steel 
Corp.) Metal Cleaning Finishing, Vol. 10, June 1938, pp. 404-412. 
Descriptive. At this 98 in. strip mill, the largest continuous strip 
mill in the world, strip steel is pickled by a continuous process, 
which is capable of operating at 150 ft. per min. The front end 
of a coil is stitched to the back end of the preceding coil so that 
there is no interruption of the pickling process. There are 2 simi- 
lar pickling units, consisting of 6 tanks in tandem. There are 4 
acid tanks of welded steel which are lined with live rubber 
over which is an additional lining of acid resisting brick. The 
tanks are 60 ft. long and are covered so that fumes do not escape 
into the room. The pickling solution is 10-12% solution of H:SO, 
heated to 190° F. The steel is guided through the tanks by rub- 
ber covered rolls, which are immersed to the depth of the 
tank. One pickling tank may be emptied and refilled without 
stopping the process. From the pickling tank, the steel enters a 
cold water tank 30 ft. long, into which fresh water flows con- 
tinuously. Then it enters a 50 ft. tank of hot water maintained 
at 185° F. and is finally dried by hot air, rewound and oiled. A 
pinch roll at the exit end is the motivating power which pulls 
the strip through the tanks. The unit pickles steel up to 94 in. 
in width and from 0.187 to 0.043 in. thick. The speed depends 
on the gage of the steel. The temp. of the pickle is maintained 
automatically within 2-3° F., and the acid strength is controlled 
by frequent titrations. AB (7b) 


Alkaline Cleaners and Wetting Agents. FRANK K. SAVAGE. 
Monthly Rev. Am. Electroplaters’ Soc., Vol. 25, June 1938, pp. 
445-450. Practical. The pH of cleaners should be regulated 
to suit the particular metal cleaned. Zn and Al are attacked if 
the pH of the solution is above 10; Sn, above a pH of 11; brass 
above 12.5; and high Si-Fe at a pH above 13. Soaps, which are 
often added to cleaners or are formed by the action of alkali on 
the greases removed from metals, may cause difficulty in cleaning 
by forming insoluble Ca or Mg soaps on the work when it is rinsed 
in hard water. When the work is acid-dipped, a greasy film of 
fatty acid forms on its surface. This difficulty is avoided by the 
use of sulphonated fatty alcohols which do not form insoluble Ca 
and Mg soaps. The efficiency of cleaners is roughly determined 
by a drop method. Two cc. of the cleaner are run from a burette 
in a minute, and the drops counted. If wetting agents are absent, 
the number of drops is 55-60, and with wetting agents, 85-90. 
Wetting agents are also advantageous in ball burnishing, because 
they eliminate the dull film which forms on the work when ordi- 
nary soap is used in hard water. However, they do not have as 
good a lubricating action as ordinary soap. AB (7b) 


The Prospects in Using Aluminum as Corrosion Protection 
for Iron (Die Aussichten des Aluminiums fiir den Korrosion- 
sschutz des Eisens) Tech. Blatter, Vol. 28, Mar. 27, 1938, pp. 194- 
195. Various methods of corrosion protection of Fe by Al are 
discussed such as (1) plating, (2) spraying (Schoop method) (3) 
fire aluminizing, (4) electrodeposition, (5) ‘“‘galvanizing,”’ and (6 
hot dipping. The difficulties encountered in applying these dif- 
ferent methods are considered in detail, with particular stress on 
the necessity of carefully cleaning the surface to be treated by either 
boron salt baths or Hz. The surface protection of Fe by Al is still 
in the development stage and the future will bring results not yet 
visualized. Furthermore, Al is not superior or even equal to Sn 
as corrosion protection; Al utensils are a failure in dairies. [This 
statement that Al parts in dairies are a failure is highly question- 
able —G.N.} GN (7b) 


The Application of Polishing and Buffing Wheels. Part I 
—Flat Surfaces. Ropert T. Kent. Metal Cleaning, Finishing, 
Vol. 10, June 1938, pp. 432-440. Practical. It is difficult to 
polish flat surfaces, without forming waves and low areas and 
without rounding off the corners and edges. In polishing an inter- 
rupted flat surface e.g., a surface with circular holes, the wheel 
often drags the holes into an elliptical shape. For such purposes 
a compressed type of wheel, such as the compressed leather wheel, 
is useful. Several concrete illustrations of polishing problems and 
their solution are discussed. AB (7b) 


Metal Spraying and Its Aid to the Oil Industry. R. E. 
KRENKLER (Metallizing Co. of America, Inc.) Welding J., N. Y., 
Vol. 17, May 1938, pp. 20-21. Brief description. Spraying of 
stainless steel on surface of hot oil pump plungers increases life, 
due to increased wear and corrosion resistance. When worn, 
they may easily be built up again with sprayed metal. Advan- 
tages of spraying over welding for the purpose are considered 
to be that there is no danger of warping or localizing heat stresses, 
and greater uniformity in size over the built up area, thus requiring 
less excess metal to be machined off. WB (7b) 
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Protecting Metal Surfaces with Modern Lacquers and Enamels. 
G. KLINKENSTEIN (Maas & Waldstein Co.) Metals and Allo) f, 
Vol. 9, Apr. 1938, pp. 90-93., Summary of properties of available 
finishes. Lacquer, the chief non-metallic protection for non-ferrous 
metals, is not a simple solution of nitrocellulose in solvent but 
contains gums, resins, drying oils and other materials to give a 
film of suitable physical and chemical properties. This com. 
plex character makes the satisfactory lacquer vary with the metal 
to which it is to be applied. Cu, its alloys. Ag and Ni are easily 
coated with reliable lacquers. Al, Zn, Mg and Cd offer some 
problems, and care must be used in selection of the lacquer. No 
clear lacquer satisfactory for out-of-doors service has as yet been 
developed for these metals. Synthetic resin finishes, clear and pig- 
mented, are available and possess remarkable durability for certain 
services. Some lacquers, such as the phenol-formaldehyde group, 
are very resistant to acids and alkalies; others, alkyds, are resistant 
to weather and ultra violet light. Heat res‘sting finishes, clear and 
in colors, are available for service up to 350° C., black to 450° C., 
Al paints (metallic color) to 1000° C. Protection of oxidized 
Cu, Ag and Ni requires special lacquers fairly impervious to S. 
In finishing plated ware, “stain spotting’ from small amounts of 
plating bath salts in the pores of the plate is troublesome. Baking 
to dehydrate the salts followed by application of special lacquer 
or a “water dip’ lacquer which adheres to wet metallic surfaces 
are satisfactory solutions of the problem. Pigmented I-cquers 
present no special problem in this connection. Ferrous metals are 
usually prepared with a rust proofing treatment, followed by 
application of one or more coats of baked primer. The number 
of primer and outer coats depends upon the severity of service and 
finish desired. WLC (7b) 


The Protection of Metals by Aluminum. Light Metals, Vol. 
1, June 1938, p. 188. Review. The protection of Fe and stec! 
by hot dipping in molten Al has not been very successful, owing 
to the d'fficulty of forming an adherent Al layer, and because o! 
the brittle Fe-Al compound formed at the niterface. Similarl; 
hot rolling Al and steel together to form bimetal sheet, althoug 
succes*ful to a certain degree, has not found wide application b«- 
cause the bimetal sheet can not be greatly deformed without brea! 
ing the brittle bond. In calorizing, a surface layer of Fe-Al co: 
pound is formed on steel articles by heating in a mixture of A 
powder, alumina, and a little ammonium chloride. A _ modit 
cation of this method consists of hot dipping followed by hea 
ing to cause diffusion; similarly, Al may be sprayed on the ba 
metal and then diffused. The use of alclad Al alloys is famili. 
Recently there has been a trend toward the use of alloy layers f+ 
protect‘on instead of pure Al for better physical properties. O 
type of cladding, called Bondurplat, contains 0.6% Mg, 0.6% M0», 
0.3% Si, and balance Al. Another, Duroplat, consists of an A!- 
rich Al-Mg-Mn alloy. Corrosion tests on the latter m+terial hav: 
shown that while duralum‘num lost 38% of its initial elongatic: 
and 7% of its tensile strength after 1l-yr. exposure to sea wat 
Duraplat suffered only negligible losses. AUS (7b) 


The Relation of Microstructure to the Enamelability of Cast 
Iron. G. H. SPENCER-STRONG (Porcelain Enamel & Mfg. Co.) 
Am. Foundrymen’s Assoc., Preprint No. 38-5, 1938, 24 pp. Th 
relation of the micro-structure of cast Fe to the enamelability, « 
related to 4 major enameling defects (blistering, hairlining, poo: 
adherence, and warping) is discussed. Macro-chill may caus 
blistering, warping and poor adherence. Micro-chill will caus: 
blisters and, occasionally, poor adherence. Iron oxide may or maj 
not cause blistering. Fe with very coarse graphite flakes is more 
susceptible to blistering than Fe containing moderate or rather 
small sized graphite. Pearlite is believed to be a more important 
factor in blistering than has been believed in the past. Chill 
appears to be the major microstructural factor influencing poor ad- 
herence, of the so-called “‘pop-off”’ type. CEJ (7b) 


The Coating of Metals with Tin from the Vapour Phase 
(Stannising) B. W. Gonser & E. E. SLowrer (Battelle Mem. 
Inst.) Tech. Pub. Intern. Tin Research Development Council, Series 
A, No. 76, Apr. 1938, 17 pp. Original research. Cu, Cu base 
alloys, steel, Zn, etc., can be coated with a Sn alloy by heating in 
an atmosphere containing Hz and a volatilized Sn halide, pref- 
erably SnCl.. The coating varies in composition according 
to the basis metal, temp. and time of deposition. Rate of 
deposition increases particularly with temp. and can be influenced 
by an electrical discharge. Uniform coatings are obtainable over 
irregular surfaces and very hard or unusual Sn alloy coatings are 
possible. BWG (7b) 


Aluminum as a Protective Coating on Steel (Aluminium als 
Oberflachenschutz fiir Stahl) H. Horr. Ssah/ u. Eisen, Vol. 58, 
May 26, 1938, pp. 565-568. Review. Deals mainly with the 
type of Al coating in which Al sheet is hot rolled onto steel, 
giving an Al-clad product. The Fink hot-dipping process is men- 
tioned. In the Al-clad material, the formation of the brittle FeAl, 
compound between steel and Al sheet can be avoided by adding 
some Si to the Al and by using steel high in N and O. SE (7b) 
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The Production of Protective Layers on Aluminum and 
Aluminum Alloys by Chemical Means. (Die Herstellung von 
Schutzschichten auf Aluminium und Aluminiumlegierungen auf 
chemischem Wege) E. Raus, H. RoTers & M. ENGEL. Mitt. 
Forsch. Inst. Probieramt Edelmetalle, Vol. 12, Apt./May 1938, pp. + 
1-9; June 1938, pp. 17-29. Original research. Very satisfactory 
protective layers can be formed on AI and Al alloys by immersion 
in sodium silicate and sodium metasilicate solutions; the protective 
layer contains 18.9-30% SiOs, 43.5-31.7% AlO; and 27.6-28.3% -_ 
water (remainder), according to the composition of the solution. 
Pure metasilicate solutions react with Al fairly strongly and give 
a rough, dull, white appearance. A thickness of 0.01-0.02 mm. 
can be attained, which is not noticeably increased by immersion . 
for more than 10 min, Addition of potassium zinc cyanide re- ~ 
duces the thickness to a few thousandths of a mm., and simul- 
taneous presence of Zn and H:O; to less than 1/1000 mm. The 
alkalinity of the solution affects the formation of the protective 
lavers considerably; addition of H:O: to the solution produces a —_ 
more protective coating, especially against alkalis. A subsequent 
treatment of the layers with sodium silicate (sp. gr. 1.35) and 
paraffin increased the protective effect, except in alkaline or acid 
solutions. Duralumin can be protected by silicate treatment, similar 
to the MBV process, but on Mg-rich Al alloys only a slight pro- 
tective action is obtained. A review of the processes to produce 
chemically protective layers precedes the article, and a table gives 
the action of 31 different solutions with regard to corrosive effect 
and appearance. Another table shows different compositions of —— 
silicate and metasilicate solutions and phosphate solutions; in all 
cases, attack by soda solutions is considerably reduced. Ha (7b) 


Metallic Coatings. Steel, Vol. 102, June 20, 1938, pp. 60, 


62, 65. From “Calibron Notebook No. 4.’ Descriptive. 4 
Describes Martin process, still in experimental stage, for producing 
bright, metallic coatings, uniform even in holes and usually form- 


ing a surface alloy layer. Utilizes chemical reaction between the , 
uface metal and a volatile salt containing the coating metal. h 
Necessary conditions are that the 2 metals must be capable of —— must €e ste wit 
forming alloys, and, for deep rooting, surface products must be 
le to diffuse into metal being coated; negative radical in com- 
uund used must form volatile salts with each metal throughout O wer VO VeSS 
temp. range permitting relatively high diffusion rates; and 5 
eaction at practical temp. must proceed in direction favoring 
position of coating metal. Halogens usually form volatile salts . Litade ? nid 
ith more common metals. Carbonyls are of interest in the case Ever ligher pressures, temperatures anc 


Ni and Fe. For example, Al is deposited on Fe in an inert speeds influence the choice and use of metals 
reducing atmosphere containing AlCl; at 750°-1100° C. Al is =~ 








placed by Fe, and the used gases containing FeCl; are passed in power generation, transmission and appli- 
ver scrap Al at a comparatively low temp. in a separate chamber cation. This constitutes a mandate for metal- 
regenerate AICI,. Water vapor must be excluded from reaction 1 » k * d i P a. 
umbers to prevent decomposition of AICls. The furnace may 6 urgists to keep up with developments in the 


nsist of 2 connected reaction chambers, one for coating and the power field. An opportunity to view, examine 
ther for regenerating, constructed of Fe and Al.O, brick. Radiant . 


ibe gas heating, with Fe alloy tubes, may be used. Cu has been and discuss the latest and best equipment, 


oated with Al by using AICl:, to produce an Al bronze coating. instruments, materials and supplies exhibited 
u also has been deposited on Fe by this process. Method may b h 270 re f 
e combined with other operations such as normalizing and an- y more than </U progressive manutacturers 


iealing, soaking of ingots, and heating of slabs and billets. is presented by this year’s National Power 
Coatings are very tenacious, being unaffected by hot or cold > 


mechanical work. Includes photomicrographs. MS (7b) 7 Show—the 13th National Exposition of 

Use of Phosphoric Acid in Steel Pickling. H. B. FooTNer. Power and Mechanical Engineering at Grand 
Iron & Coal Trades Rev., Vol. 137, July 1, 1938, pp. 13-14. >. lew WY iti 
Descriptive. A method of pickling for the removal of scale, con- Central Palace, New York, the Exposition 
sisting in immersion in a hot 10-15% solution of phosphoric Capitol of the World. 


acid, followed by dipping in a bath containing 2% free phosphoric 
acid with about 0.5% dissolved Fe, was developed. The dilute 
bath, which is prepared from the spent pickling bath by adding 
water to obtain correct concentration, washes off the strong acid 
and leaves a thin film of iron phosphate on the pickled steel; best dl 
results are obtained at 80°-85° C. to enable the plate to dry < 
rapidly. The steel has a dull-gray finish, and the film prevents 
rusting, except when the steel is kept wet with water. This 
treatment provides an excellent surface for painting. The same—— 
results were obtained in a cheaper way by adding H.SO, to the 
descaling bath in an amount not exceeding the Fe in solution. 
Adding HSO, in different amounts and applying different washes 

did not give any better results. Procedure of pickling and indus- 
trial applications to ships, tanks, gas holders, etc., are described. 


13™ NATIONAL EXPOSITION 
Ha (7b) 


Opaque, Enamel-like Protection Layers on Aluminum (Opake : : > _ P O W E R sie: 
emailahnliche Schutzschichten auf Aluminium) Tech. Blitter, 


Vol. 28, March 20, 1938, p. 188. Brief description of a new “ M E C H A N l c A L 


patented method in which Al or its alloys are electrolytically 


set either a.c. or d.c. (anodically} in an aqueous solution of ant / E N G { N E E R | N G 
: ; 


salts. A strong, tightly adhering, highly corrosion-resistant 







An attendance of over 
10,000 is expected. Be 
sure to come. Bring your 
associates, Don’t miss it. 


opaque layer is formed. The temp. of the bath during treatment 49 GRAND CENTRAL PALACE 
depends on acidity, concentration of the bath and operating voltage, NEW YORK 

and may vary between 10° and 95° C. The surface layer is DEC. 5-10. 1938 
claimed to possess much higher corrosion resistance than a pure | 

oxide surface film. GN (7b) Management International Exposition ( 
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B-TESTING AND CONTROL 


Methods and Equipment. Physical and Mechanical Property 
Testing. X-Ray and Magnetic Inspection. Spectrographic Analysis. 








Wt wee SUR. Ee. OS. 
G. RK. HARRISON, 


REID AND 
SECTION: 2BitTtOnRS 


Fundamental Determinations with Reference to the Stress 
Strain Curve of Low Carbon Steels (Einige grundsitzliche Fest- 
stellungen beziiglich des Spannungs-Dehnungs-Schaubildes von 
weichem Stahl) G. WELTER & S. GockowskI. Metallwirtschaft, 
Vol. 17, May 27, 1938, pp. 571-578. Original research. A pres 
entation of various phases of Welter’s work on the influence of 
the testing machine on the yield point phenomena of mild steel. 
By means of a double acting nut used as a tensile specimen, the 
authors claim to imitate the increase in length of a tensile specimen 
under load. In this manner, stress-strain curves that showed a 
drop from an upper to a lower yield point for a rigid testing 
machine, and only a lower yield point for elastic machines, were 
obtained. Using this device, the reaction of the cross heads on the 
load indicating device was determined with 6 different tensile 
machines. Stress-strain curves of the machines that showed little 
reaction exhibited no upper yield point, the load increasing at all 
times with increasing elongation. Comparing the yield strengths 
of the same steel as obtained on rigid and on elastic machines, it 
was established that the lower yield point obtained on a rigid 
machine corresponds to the yield point obtained on an elastic 
machine. Eccentric loading up to 1 mm. had no effect on the 
upper and lower yield points observed with a rigid testing machine. 
Stress-strain curves, made using a hydraulic pneumatic device to 
vary the degree of springiness of the testing machine, showed the 
absence of an upper yield point with an elastic machine. For 
previous work, see also Metals and Alloys, Vol. 9, July 1938, p. 
MA 439L/1. GA (T-8) 





KEEPING PACE WITH PRODUCTION 


This modern instrument solves 


your hardness testing problem 


Capacity — 2600 tests per 


hour. 


Accuracy—Within standard 


test bar limits. 


ew 


Tolerance—In excess of .125 


variation. 


Loading—Major and Minor, 
DEAD WEIGHT, fully 
automatic and CON- 
STANT; 60 Kg; 100 Kg; 
150 Kg. 


Bulletin on request. 





Model “PR” 


See us at Booth C-534 National Metal Exposition 


PYRO-ELECTRO INSTRUMENT CO. 


7323-5 W. Chicago Blvd., Detroit, Mich. 
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Thermal Conductivity Determinations. A New Apparatus 
and Procedure. W. F. CHuss. Metal Ind., London, Vol. 52, 
May 27, 1938, pp. 545-548; June 3, 1938, pp. 579-580. Describes 
a number of refinements that have been incorporated in the guard 
ring method for determination of thermal conductivity of metals 
Nearly all methods of determining thermal conductivity with a 
curacy are based on the guard ring method. In this apparatus, the 
method of measuring heat inflow yields more exact results than 
that of measuring heat outflow. The apparatus yields thermal con 
ductivity measurements of an accuracy not less than 0.25%. The 
wiring system for control of this apparatus is described. Over a 
definite gage length of the specimen, thermocouples are mounted 
10 cm. apart. The total length of each specimen is 550.6 cm 
The overall length of the guard ring is 70 cm. Results of runs on 
Cu using this apparatus show: The addition of Ni to Cu causes a 
lowering of the thermal conductivity. The influence of Ni in 
lowering the thermal conductivity becomes less marked as_ th: 
alloying proceeds. Ni provides a positive temp. coefficient of con 
ductivity, which increases with the Ni content. O as cupror 
oxide lowers the conductivity. The combined effects of Ni an 
O are not additive. 5 references RWB (T-8 

The Ferrometer, a New Instrument for Examining Soft Iro: 
(Ferrometern, ett nytt instrument f6r undersédkning av mijuk 
jarn) Erik H. LUNDGREN. Tek. Tid., Vol. 68, May 7, 1938 (Se« 
Elektroteknik), pp. 65-69. Describes a new instrument for det 
mining the magnetic properties of soft Fe. It operates with a 
current, instead of the customary d.c. Very rapid determinatio 
are possible, and only a small sample (100-200 g.) is requir 
If necessary, a sample weighing only 10 g. may be used. 
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HI-TEMPTUBE FURNACE | 
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The Hi-Temptube Furnace is suitable for industrial or 
laboratory applications where a durable and efficient furnace 
is required. Temperature range is from 500 to 3,000 degrees 
Fahrenheit. The heating element is a Globar tube com- 
pletely surrounding the part to be heated. 
Write to 
HARRY W. DIETERT CO. 
9330 ROSELAWN AVE. 
DETROIT, MICH. 
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How to be SURE of Quality 





N many applications, neither the foundry nor its 

customers can afford to take chances with quality. 

A single fault in the internal structure of the 
metal may render an expensive casting unfit for the 
particular use for which it was designed. 

A dependable and economical method of finding 
such flaws before they can do any damage is exam- 
ination by x-ray. And of primary importance is the 
fact that the finding of a flaw in a large casting is 
not necessarily a signal for the discard, because the 
x-ray film that shows the fault is also an accurate 
guide to repair by welding—a practice followed prof- 
itably by many users of industrial x-ray apparatus. 
Here, then, is a sound reason for employing this 
modern method of non-destructive testing—by guid- 
ing good repair, it can actually save castings, and 
in some cases save the time and money expended in 
machining that would ultimately disclose the flaw. 

Furthermore, if x-ray examination shows similar 
faults in the same relative positions in several cast- 
ings, you have good evidence that an improvement 
in foundry technique is needed. And many experi- 
enced users of x-ray equipment have pointed to the 
value of x-ray in guiding improvements in foundry 
methods— improvements that have resulted in as 
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much as doubling the yield from a single melt, and 
cutting almost to nothing the cost of replacing de- 
fective castings produced hy techniques not quite 
up to standard. On pilot castings or on production 
pieces, x-ray provides information that can be ob- 
tained in no other way—information that may enable 
you to save time and money because it will tell you 
where and how to achieve better methods. 

There you have the story of why many progressive 
foundries are turning to x-ray for complete exami- 
nation of certain important castings, and why they 
are using x-ray routinely in the development of 
better foundry techniques to assure better quality 
to their customers. 

Why not take advantage now of the services of 
experienced x-ray engineers to help you apply x-ray 
profitably in your plant; and you will probably be 
surprised to find what a modest investment would 
be required to enable you to enjoy its benefits. Your 
request for help and information implies no obli- 
gation. Just address Dept. [ 410. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO, ILL., U. S. A. 
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HARDNESS TESTER 


-“ROCKWELL’ 





One of our field men drives past your plant several 
times a year, perhaps every month. Each man has a 
demonstration machine. May he test some of your parts 
or material right at your plant? 


WILSON 


MECHANICAL INSTRUMENT CO.. INC. 


743 East 
New York, 


143rd St. 
nN. & 











Only Wilson Makes “ROCKWELL” Testers i" 





Measuring Wall Thickness by X-rays and Radiation Intensity 
Measuring Tube (Betriebsmassige Wanddickenmessung mit 
R6Sntgendurchstrahlung und Zahlrohr) A. Trost. Stah/ u. Eisen, 
Vol. 58, June 23, 1938, pp. 668-670. Descriptive. The radiation 
intensity measuring tube consists of a wire inside of a metal cylin- 
der filled with argon gas at about 1.4 lb./in.” pressure. A poten- 
tial difference of 1000 v. is imposed between the wire (anode) 
and the cylinder (cathode). The X-ray beam reaching the cylin- 
der causes electrons to be emitted, which are multiplied by further 
collisions in the gas chamber and directed to the wire anode; 
the current thus set up serves as a measure of the intensity of 
the X-ray beam which has passed through the object being ex- 
amined. This apparatus has enabled measuring wall thickness of 
pressure cylinders, tubing, and pipe to within 1% of the wall 
thickness. The exposure time is about 1/10 second. Defects in 
steel, such as large inclusions, pipe, and corrosion effects, can also 
be detected in this way. SE (T-8) 


Elastic Limit in the Tensile Test, with Particular Attention to 
the Effect of the Manner of Loading and the Springing of the 
Machine (Die Streckgrenze beim Zugversuch unter besonderer 
Beriicksichtigung des Einflusses der Belastungsweise und der 
Maschinenfederung) A. KriscH. Z. Ver. deut. Ing., Vol. 82, 
June 11, 1938, pp. 728-730. The occurrence of an upper and 
lower elastic limit in soft materials was frequently ascribed to 
influences exerted by the testing machine. Recent very exact in- 
vestigations have, however, shown that this occurrence is actually 
a characteristic of the material, e.g. soft steel. The ‘‘erroneous’’ 
conclusions resulted from testing soft materials in insufficiently 
rigid machines. Ha (T-8) 


The Stress-strain Diagram for Mild Steel. G. WELTER & S. 
GockowskI. Metallurgia, Vol. 18, May 1938, pp. 13-17; June 
1938, pp. 61-64; July 1938, pp. 99-101. Original research. For 
mild steel a newly designed and tried hydraulic-pneumatic appa- 
ratus gave undisturbed stress-strain diagrams without upper yield 
point. After the yield point was reached the stress increased 
uniformly. A series of tests are described which show the influ- 
ence exerted by the design of the testing machines. The drop in 
stress at the yield point is due to reaction of the indicating grip 
holder on the indicated load. Views on the nature of the upper 
and lower yield point should be reconsidered. Tests indicated that 
appearance of the upper yield point was not influenced by 
centricity of loading. JLG (T-8) 
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Hardness of Some Alloys and Coefficients for Conversion from 
Hardness to Ultimate Strength. N. S. SEVERGIN & A. S. 
ANUFRIEV. Tsvetnye Metal., No. 2, Feb. 1938, pp. 54-69. In 
Russian. Experiments were made on brasses, bronzes, Monel metal 
and Ni, both in the cold worked and annealed conditions. The 
influence of the diameter of ball, load, thickness of material, and 
degree of cold working was studied. No general conversion 
formula was established. However, conversion coefficients were 
established for each of the above materials for various degrees of 
cold working and for the annealed condition. BND (T-8) 


Sa. Fatigue Testing 


HM. FF. “-MOGEE; SECTION EDI TOR 
The abstracts appearing under this heading are prepared in co- 
operation with the A.S.T.M. Research Committee on Fatigue of 
Metals. The purpose of this cooperation is to make readil) 
available complete references to the literature of this subject. The 
Committee does not necessarily subscribe to the statements of eithe 
the author or the abstractor. 


The Effect of Overs:ressing and Understressing in Fatigue. 
J. B. Kommers (Univ. of Wis.) Preprint Am. Soc. Testing Mate- 
rials, 1938. Original research. Fatigue tests of 3 C steels and 
of cast Fe are reported in which damage lines are determined. 
The amount of lowering or raising of the endurance limit of the 
virgin metal is also determined. Below a certain number of cycles, 
overstress (stress above the endurance limit of the virgin metal ) 
did not lower the virgin endurance limit, and might even increas¢ 
it. Even after damage had been done, as shown by a reduced 
virgin endurance limit, subsequent cycles of understress might 
repair the damage. Strengthening by understress was fully as great 
for specimens with square notches as for the ordinary type o! 
fatigue specimen. Progressively increasing understress was espx 
cially effective in increasing endurance limit. The effect of ove: 
stressing and understressing on the static properties of materia! 
is discussed. HFM (8:2 


An Invest'gation of the Effects of Elevated Temperatures 0: 
the Fatigue Properties of Two Alloy Stee!'s. J.S. KINNEY (Gen 
Elec, Co.) Preprint Am. Soc. Testing Materials, 1938. Expe: 
mental. A reversed-flexure machine of the rotating-spring ty; 
with stationary specimen was fitted with an electric furnace ar 
temp. control system. Load is applied to the free end of t! 
cantilever specimen by a spring which rotates and “wobbles” tl 
free end of the specimen. Tests were run on a Ni-Cr-Mo ste 
and on a 12% Cr steel. From the graphs of the test results, tl 
following values of endurance limit are obtained in lb./in.’: 


Temp., °F. Ni-Cr-Mo Steel 12% Cr Steel 

70. .c écwsendeeies 6eestuune 62,000 58,000 
BOG wobbe beeeswoachh ene ke 62,200 57,000 
See ‘seadsdeed abe cious 62,500 55,000 
Beery ree yer 62,800 51,000 
aA Seer eres 63,000 49,000 
See tvb ab dckoeseeetd olde 61,000 45,000 
BUCO. b6:b6664 gmt es web aind bae 34,000 28,000 
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Material Testing by Means of the Bend Tensile Test (Werk- 
stoffpriifung mittels des Biege-Zug-Versuches) E. Mounr 
Metallwirtschaft, Vol. 17, May 20, 1938, pp. 535-537. Researcl 
Briefly describes tests run on various ferrous and non-ferrous 
alloys, wherein a specimen is subjected to back and forth bending 
while under a tensile stress. Plotting static tensile stress against 
elongation at fracture, curves are obtained which exhibit a cusp 
at a stress corresponding approximately to the 0.2% yield strength 
for the materials tested. The 0.2% yield strength determined 
by the usual stress strain curve runs slightly higher than the yield 
strength determined by the bend tensile test. The bend tensile 
test is also advanced as being advantageous as a control instru 
ment in sheet production as to uniformity and temper of sheet 


GA (8a) 


Cavitation Fatigue Tests on Pure Iron (Wasserschlag-Dauer- 
versuche an reynem Eisen) M. Vater. Z. Ver deut. Ing., Vol. 
82, May 28, 1938, pp. 672-674. Original research. In order to 
elucidate the manner in which destruction of materials occurs 
under stresses of water impact, experiments were made, the results 
ot which justify the view that the destruction is due to a gradual 
embrittlement of the material by the common action of mechani- 
cal vibrating forces and corrosion. ‘Tests that were continued to 
15.4 million impacts are described in detail; photographs show 
the destruction in progression. Whereas ordinary fatigue stress- 
ing results in a simple 2-part fracture, in the case of water hammer 
an attrition of the surface by numerous small fatigue fractures 
on the surface takes place, leading finally to destruction. 6 ref- 
erences. {These results are in harmony with results reported by 
McAdam and other experimenters with corrosion-fatigue. ye, 

Ha (8a 
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JT. 8. MARSH, SECTION EDITOR 


The Melting Process (Ueber den Schmelzvorgang) M. VoL- 
MER & O. SCHMIDT. Z. physik. Chem., Abt. B, Vol. 35, May 
1937, pp. 467-480. Theoretical. According to present-day views 
on the build-up and break-down of crystals, the melting process 
can not be viewed as a simultaneous collapse of the whole lattice 
immediately above the melting point, but the phase change must 
progress gradually from suitable points. This view has been con- 
firmed by experiments on Ga crystals. By locally heating an intact 
surface of the crystal, a local superheating by about 0.1° C. above 
the melting point for the duration of 1 hr. appears to have been 
achieved. ORS (9) 


X-ray Spectrographic Surface Analysis for Metallographic 
Purposes (Ré6ntgenspektrografisk ytanalys fér metallografiska 
andamal) L. v. HAMos. Jernkontorets Ann., Vol. 122, No. 4, 
1938, pp. 170-174. Descriptive. Primary rays are directed upon 
the surface to be examined and the secondary radiations are 
focused, by the concave surface of a crystal cylinder, upon a 
photographic plate. The secondary radiations are characteristic of 
the chemical composition. Extraneous radiations are screened from 
the plate. A specially constructed scale enables the operator to 
measure the focal distance and thereby identify the element. The 
quantity is indicated by the amount of darkening. on the plate. 
A high degree of resolution was obtained by arranging the optical 
system so that the focused rays strike the plate at right angles. 
With the cylindrical radius of curvature of 17 mm., a magnifica- 
tion of 30 is obtained. The method has been used to study the 
distribution of Cr in Al alloys, and in chrome steels, and is 
especially valuable for small particles which produce photographic 
markings even when as small as 0.000001 milligram. HCD (9) 


The Exact Measurement of the Specific Heats of Metals at 
High Temperatures XXIX. Specific Heats, Electrical Resistance 
and Thermo-electric Behaviour and Thermal Expansion of 
Neodymium in Connection with its Allotropic Changes F. M. 
JAEGER, J. A. BoTTEMA & E. ROSENBOHM. Proc. Koninkl Akad 
Wetenschappen Amsterdam, Vol. 41, Feb. 1938, pp. 120-138. In 
English. Original research. From the total of all data obtained 
on the various physical properties, it becomes evident, that 
neodymium—like cerium, lanthanum and didymium—is at least 


tetramorphous. Its transition points are located at —164°, +-508 
and 714° C. The phase transitions occurring between 500° and 
720° C. are accompanied by more or less strongly pronounced 


retardation phenomena, which are connected with the rather slug- 
gish reestablishments of dynamic equilibria between different forms 
of the metal in the successive phases. Neodymium heated to 
above 740° C. expands on cooling as low as 640° C. and there 
results a permanent elongation which proves to possess a cumula- 
tive character with repetition of the experiment. XXX. The 
Specific Heats of Pure Iron between 25° and 1500° C. A. J. 
ZuITHOFF. Ibid., Mar. 1938, pp. 264-274. In English. Original 
research. The specific heat of electrolytic Fe in relation to temp. 
was studied in a vacuum after heating the metal several times to 
900° C., thus obtaining reproducibility within 0.1-0.2%. Irregu- 
larities were observed at 272-285°, 380-390°, 395-404°, 500-525° 
and 602-610° C. Irregularities in a-Fe between 100° and 760‘ 
C. are caused by and intimately connected with the presence and 
final expulsion of dissolved gases (mostly H). Formulas for the 
true specific heats and atomic heats of Fe (25°-600° C.) are de- 
rived, and the true specific heats of yY and 8 Fe are graphically 
presented as calculated from the Q-values by taking into account 
the values of the transformation heats at A; and Ay, namely 3.2 
and 2.2 cal./g., respectively. In the same way, the heat of fusion 
of the metal at 1530° C. was supposed to be 65.5 cal./g., and 
thus the true values of atomic heat are derived. The latter is 
practically independent of the temp. for 5-Fe and liquid Fe. The 
Curie point was found at 750° C. Thec,-t curve of a-Fe shows 
a permanent discontinuity between 130° and 190° C., which is 
not caused by the presence of gases. The X-ray picture of wire 
of electrolytic Fe heated to 150° C. and quenched does not differ 
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from that obtained at 20° C. or at 150° C. No structural changes 
apparently occur. For previous work, see also Metals and Alloys, 
Vol 9, Apr. 1938, p. MA 252R/2. EF (9) 


Crystallization Nuclei and their Significance in the Solidifica- 
tion of Metals (Om kristallisationskarnor och deras betydelse vid 
metallers stelnande) G. PHRAGMEN. Jernkontorets Ann., Vol. 
122, No. 3, 1938, pp. 108-125. Comprehensive review and dis- 
cussion in which the author concludes that no satisfactory theory 
has yet been developed. HCD (9) 


Heat of Formation of Alloys. Metallurgist (Suppl. Engineer) 
June 1938, pp. 140-144. Correlated abstract. Constitutional 
diagrams and heats of formation of alloys of the following systems 
are graphically presented: Si with Fe, Co and Ni; Sb with Fe, 
Co and Ni; Al with Fe, Co, Ni and Cu; and the heats of forma- 
tion of the ternary alloys of Fe, Ni and Al. 8 references. 

VVK (9) 
9a. Ferrous 
ea SECTION 

Contribution to the Study of the System Fe-O-C (Beitrige 
zur Kenntnis des Sytems Fe-O-C) C. SCHWARZ & T. KoorTz. 
Arch. Eisenhittenw., Vol. 11, May 1938, pp. 527-530. A critical 
review of the thermodynamic data on the reaction FeO + CO - 
Fe -+- CO:. Corrected values for the thermodynamic potential y 
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for different temp. are given for Fe, FeO, CO, and COn, w being 
SE (9a) 


a function of the entropy and specific heat. 
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Further Note on Diffusion of Various Elements into Molten 

fe Carbon Steels. Darkicui SAiro & Katrsuji UEMURA.. . Tetsu-to- 

Hagane, Vol. 23, Oct. 25, 1937, pp. 986-997. In Japanese. 

Original research. Previously, the authors qualitatively determined 

AT L W PEED 1 the diffusion of various elements into molten C and Ni steels, 
- - ss 8 and confirmed a variation in diffusion according to the relative 

melting points, specific gravity, temperature of molten steel, dur- 
ation of holding at constant temperature, magnitude of affinity 

of the elements to Fe, etc. These relationships were checked 

—— quantitatively by chemically analyzing machined-off sections of 


diffused samples. The results lead to approximately the same 
conclusion as in previous research. NS (9a) 


The Solubility of Hyrodgen in Iron-manganese Alloys (Die 
2 Léslichkeit von Wasserstoff in Eisen-Mangan-Legierungen) W. 
BAUKLOH & R. MULLER. Arch. Eisenhiittenw., Vol. 11, Apr. 
1938, pp. 509-514. Original research. The solubility of Hz: in 
Fe-Mn alloys up to 35% Mn was determined. The effect of C 
was left for further study. Turnings (120 g.) of the alloys were 
placed in a quartz tube, a certain amount of H: admitted, and 
the Hz solubility at temp. between 400 and 1000° C. determined, 
by comparing the amount of H:2 in the sample tube with that in a 
similar blank tube to which the same amount of H: had been 
3 admitted. The turnings were annealed in vacuum before the 
determination. ‘The state of subdivision of the sample was found ) 
to influence the result, no doubt because of the amount of surface 
exposed. Adding 0.2% Mn to electrolytic Fe materially lowered 
the Hz. solubility. On further increasing the Mn, the Hz: solubility 
increased reaching a maximum at 6 to 7% Mn—beyond that the | 
solubility dropped off sharply and then rose again slowly as the 
Mn was raised to 35%. The sharp drop in H: solubility was 
attributed to the formation of the €-phase. SE (9a) 











4 
9b. Non-Ferrous 
. : ° . Cc. 6 BeS 22a. SC TLON EDITOR 
@ Recent findings by metallurgists in research 
. . -f: . . ae Does Nascent Hydrogen Diffuse through Aluminum (Dif- 
bring to view specific advantages in polish- fundiert Wasserstoff in Statu nascendi durch Aluminium)? H ; 
. . . LICHTENBERG. Metallwirtschaft, Vol. 17, June 3, 1938, pp. 595 
Ing metallographic specimens at low speeds. ; 596. Original research. Using an apparatus of high sensitivity 
. it was determined that H in the nascent states does not diffuse 
The A-B Low Speed Polisher shown above 5 Bae a: GA (M-9b) 
meets the requirements of those who want The Mechanism of Age Hardening in Copper-Aluminium 
Alloys. Metallurgist (Suppl. Engineer) Apr. 1938, pp. 120-123 
these advantages in this phase of specimen — Correlated abstract. 18 references. VVK (M-9b) 
f : A ager The Gold-aluminum System. ARTHUR S. COFFINBERRY & 
preparation. It is a highly efficient and RALPH HULTGREN (Harvard Univ.) Metals Tech., Vol. 5, Jan 


: : : : 1938, T.P. 885, 10 pp. Original research. The Au-Al diagram 
sturdily built equipment and embodies de- ¢__ was determined at low temperatures. While it differs consider. 
; 1 ably from the diagram deduced by Hansen mainly from the experi- 
sirable use-conveniences. mental work of Heycock and Neville, it is not in conflict witl 
those results. A discussion of the diagram is given in view of 
The 1938 edition of “THE METAL ANALYST” —__ the theory of metallic structures. An unusually strong attraction 
between Au and Al atoms is indicated. 14 references. 
containing many NEW items of interest to JLG (M-9) 
, ; : Titanium = (Ueber die Sulfide des Titans. Beitrage 
you is now in preparation. At your request zur systematischen Verwandschafislehre. 75) W. BiLtz, P 
EHRLICH & K. MEIsEL. Z. anorg. allgem. Chem., Vol. 234, No 
we shall reserve a copy for you. 2, Oct. 22, 1937, pp. 97-116. Research. X-ray diffraction and 
vapor tension analysis confirmed the presence of compounds fe 
ported by others (TiS2,TiaS;, and TiS) and gave evidence for at 


a | 


Welcome to Booth C-234 —— least 2 more: TiS; and TiS. HFK (M-9b) 
Ternary and Se gg “pi Eutectic Alloys (Ueber ternire und 
s . quaternare eutektische Legierungen) E. JANECKE. Z. Metall- 
National Metal Show Detroit kunde, Vol. 29, Nov. 1937, pp. 367-73. Review with new data 
Known binary eutectic systems are tabulated, and the possible 

8 Y, y we P 
October 17th to 2ist, 1938 ternary eutectics derived from these. Similarly, the possible 


quaternary systems which may be developed from the metals Bi, | 
Cd, Pb, Sn, Zn, and TI are discussed. Those containing Zn all | 


have one simple quaternary eutectic, while those with Tl are more | 
CUTTERS AND GRINDERS SPECIMEN MOUNT PRESSES -—— complex and have pseudo-eutectics as well as quarternary eutectics | 
The melting point of Wood's metal can be lowered slightly by the 
STRAIGHT LINE GRINDERS TRANSOPTIC MOUNTINGS addition of Tl, which is soluble in all of the pre-existing phases | 
The mode of solidification of 5-component systems is discussed, 
PAPER DISC GRINDERS SPECIMEN STORAGE CABINETS 9 and the assertion made that the eutectics of such systems never 


a Seta ay Aging — aaa warn 
Alloys (Ueber die Warmaushartung von Aluminium-Kupfer- 
MICROSCOPES OF EVERY DESCRIPTION Magnesium-Legierungen) P. BRENNER & H. KosTRon. Z. 
Metallkunde, Vol. 29, Nov. 1937, pp. 374-379. Experimental. 
Alloys containing about 4% Cu, 0.7 Mn, 1.0% Mg, 0.5% Si and 
less than 0.5% Fe were used. Room temp. aging had little 
effect upon subsequent aging rates at 150 to 175° C., or upon 
19 the final values of the physical properties. At these temp. 
the rates doubled every 10° C. Cold deformation accelerated the 
aging process but often lowered the maximum hardness. An addi- 
tional room temp. aging before or after cold deformation did not | 
alter the effect of the cold work. GD (9b) 


av ) 2 ‘ l : D (9b 
HIGH SPEED POLISHERS POLISHING STANDS have more then 4 structural components GD (9b) | 
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10- PROPERTIES AND APPLICATIONS 


Including Relation of Properties to Engineering 


or Product Design. See also Sections 8a and 11. 























M. GENSAMFR, SECTION EDITOR 


Heat Transfer of Various Metals and other Materials. J. C. 
Bett. Tech. Bull. Ferro Enamel Corp., No. 1, June 1938, 28 
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Coercive Force of Rods Deformed by Torsion. E. V. POTTER. 
U. S. Bur. Mines Rept. of Investigations No. 3400, May 1938, pp 
41-50. The number of turns in 7 in., work input, coercive force, 
torque, and maximum induction at 200 oersteds of field for 4 mate 
rials: (1) Wemeco Fe, electrolytic, fused in vacuo; (2) Armco 
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pp. Original research. Heat transfer measurements were made Fe, special non-age-hardening ; (3) electrolytic Ni: and (4) Ni-Fe 
on metal sheets 9 in. x 8 in. x 18 in. that had been treated to ‘ alloy, are tabulated and various relations plotted. The expected 
obtain various finishes. The test specimen in each case was placed linear relation between coercive force and number of turns is only 
between 2 Cu screens, thermocouple junctions being so arranged approximate for Fe and does not hold at all for three and four 
that the temp. of either screen could be measured rapidly by (curves are concave downward) plotting coercive force against 
throwing a switch; heat was radiated to one side of the specimen. torque or work input does not give a closer approach to linearity. | 
Under the conditions of the tests, metals with a porcelain enamel iaiienin The outstanding feature of the measurements is the large change | 
finish were more efficient in transferring heat than the same metals, in coercive force for even small permanent twists in Ni rods; the 
hare. Enameled iron is more efficient than Al-painted, galvanized first l/, turn increased coercive force 6.5 oersteds ; Ll, turns, 16 
or Cr-plated iron, and than polished stainless steel, Monel metal, oersteds. Results obtained by others on Fe are compared. The 
Cu and Al. When heat is supplied by a medium gas flame that 4 approximate equality of increase in coercive force for a given 
does not impinge on the bottom of the pan, porcelain-enameled increment of torsional work-hardening for comparatively pure Fe 
holloware is 14-19% more efficient than Al; an Al pan with a suggests a fundamental relation, not now understood. 
ugh bottom is slightly more efficient than when polished. When AHE (P-10) 
heat is supplied by a high gas flame that does impinge on the pan a a a ee | ie eT ee 
ottom, an Al pan is just as efficient as a porcelain enamel pan in steal ; ee ) ee 7 Ss yal 
wed ‘ ‘ scopic Eddy Currents. CLARENCE ZENER (College of the City 
ansferring heat. When heat is supplied by an electric hot plate, +~e- j ; ' 7 
| n oa 7 ty of N. Y.) Phys. Rev., Vol. 53, Jume 15, 1938, pp. 1010-1013. 
: yrcelain enameled ware is 55% more efficient than Al; an Al Mat! f- te “wt Z . tet 
a oe pol athematical. In vibrating ferromagnetic metals, macroscopic 
in with a rough bottom is 25% more efficient than when pol- ie 2 LL: ; . 
wo. in 66 uiketwane of yt ' irr eddy currents tend to shield the interior of the metal from changes 
hed. The above % efficiency figures were derived by taking the ; | ome "hate a : | 
5 in magnetic induction. The dissipation of energy by these eddy 
ifference between the overall averages of the time and fuel re- . . . , , eas “ta ’ 
. hv ' , currents contributes to the internal friction of the metal. This 
juired to boil a given amount of water in Al and»in porcelain wt ca ed ale "pa 
, sae »- internal friction has previously been investigated theoretically only 
namel, and calling this difference the % efficiency of enamel- , a es ce iii: | deen  ¢ Sy Aa 
vate 43 tae ae FPP (10) for longitudinal vibrations, and only the asymptotic formulas for 
are OS : ie fee high and low frequencies have been found. This internal friction 
Bearing Materials. P.M. HELDT. Automotive Ind., Vol. 78, — _ ..* ; 5 dow wal , 
. . is calculated for all frequencies for both longitudinal and trans- 
far. 19, 1938, pp. 412-422. Comprehensive review. The de- "’ ne , 
dl Tres ; ite eae verse vibrations. The theory of internal friction due to macro- 
elopment of automotive bearings and bearing materials is dis- Wine ss ay ae , . ; 
scopic eddy currents is shown to be formally identical with the 
ussed, together with the advantages and disadvantages of the tet! Paha psa ; 
ot : : theory of internal friction due to macroscopic thermal currents. 
itest bearing materials. Most popular Sn-base babbitt seems to ; yey os 
. ae - 8 The methods developed by the author for the study of thermo- 
SAE bearing alloy Spec. No. 11, containing 5-6.50% Cu, Teg ee oe . 
eae a od ae a . erie rs elastic internal friction are thus directly applicable to the study of 
50% Sb, 0.35% max. Pb, balance Sn, which retains its strength eee yt aye TAT 
; the macroscopic electric eddy currents. WAT (10) 
t high temp. to a greater extent than other Sn-base babbitts. Pb- ; ; 
ase babbits are used because of low cost, and amenability to die The Nature of Metals as Shown by their Properties under 
isting. They are used to a considerable extent for camshaft bear- —— Pressure. Pp. W. BRIDGMAN (Harvard Univ.) ) Metals Tech., Vol. 
ngs, but their use for main and connecting-rod bearings is limited 5, Apr. 1938, T.P. 922, 22 pp. Review. New apparatus has 
to engines of low speed and low specific output; the limitation permitted the determination of influence of pressures up to 
inadequate load capacity. ‘“Satco’’ bearing metal (similar to the ’ (Cs) has less than half the volume at 640,000 Ibs./in.? that it 
German Bahnmetall) contains 97.5% Pb hardened by Ca, Sn, etc., has at normal pressure. Influence of pressures up to 430,000 
and is used in Diesel engines and in English automobiles. Cu-Pb lbs./in.” on electric resistance were determined. Both volume and 
bearings and the Ford process for lining both sides of a steel resistance changes at high pressures show that some metals are 
backing strip with Cu-Pb alloy, for connecting rod bearings, are transformed to one or more allotropic modifications as pressure 
discussed in great detail. Much of the discussion on Cd-base alloys —— increases. Attention is called to the fact that recent theory has 
is given over to Smart's indium-plated bearing metal. ‘Oilless’’ been able to predict some of the phenomena observed | at high 
(or better, ‘‘self-lubricating’’ bearings) are used to some extent pressures. JLG (P-10) 
in automobiles. The article is replete with physical property data Metals Used in Automobiles. BRADLEY STOUGHTON (Lehigh 
ind photomicrographs. CMH -+- FPP (10) 8 Univ.) Heat Treating Forging, Vol. 24, Apr. 1938, pp. 192-194. 
Dilatancy. E. F. W. Verwey & J. H. De Borr. Rec. Trav. Up-to-date review. Chief metals used in automobiles are cast-Fe; 
Chim., Vol. 57, Apr. 1938, pp. 383-389 In English. Original plain-C, low-alloy, and high-alloy or special steels; Al and _ its 
research. If Fe powder, e.g. 100 g. of carbonyl Fe, containing alloys; Zn die castings; Cr for plating; and bearing metals, espe- 
spherical particles of 3 # average diameter is mixed with a non- cially bronze and babbitt. Fusion and resistance welding have 
polar liquid, #.e. 18 cm.’ carbon tetrachloride, a stiff paste is ~~ ~ assumed enormous importance in fabrication of cars. Discusses 
obtained, which can be molded easily. Adding a trace of oleic various applications of the metals, indicating composition in many 
acid, e.g. 50 mgs. (an amount sufficient to cover the Fe particles cases. MS (C-10) 
with a monomolecular layer) converts the plastic mass into a , . : 
fluid of low viscosity: a concentrated suspension of Fe particles in 9 (Donne = aoe 0 Nr clnenihs Te Pg aang 
CCl. The phenomenon of dilatancy is extensively studied with 8 Feb 6 1938 — ye 63 Pa neg pobre a pl 
Fe and Ni powder, SiO,, FexO:, BaCO; and glass, using different po Re lea ah bh Cu ply a? ayy Bag Seceag ps wits : a 
liquids. The influence of the nature of the non-polar liquid is + ite ahs rc t kel age A 9 P “ll etd wy i aN 
very small. Dilatancy seems to occur with metal powders and ae outfits with “Al alloys; replacement of Ni = 1s with Cc Mo 
with inorganic polar substances, but not with those of less polar ~~ “@! OUMIS WI ee benny pa Pte , ante ile — 
steels; of Sn-containing bearing metals with Sn-free bearing metals; 
nature at the surface (talc or oxides). The polar carboxyl group snd thee ieatehies oF tnt-deakellie dendertiie GN (10) 
of the oleic acid is bound either by image attraction forces (metals ) ae he a . 
or by the Coulomb attraction of surface ions of distinctly ionic On the Distribution of Internal Shearing Stress in the Cross- 
lattices. In the plastic paste the particles stick together. On 10 section of Cold Twisted Metallic Bars and the Change of Stress 
adding oleic acid, the particles are surrounded by an oriented layer Caused by Annealing. T. UEDA. Sci. Repts. Tohoku Imp. Univ., 
of oleic acid molecules, with their polar groups towards the sur- Vol. 26, Apr. 1938, pp. 434-543. In English. Original research. 
face and their non-polar ends towards the liquid. A closer pack- See Metals and Alloys, Vol. 7, Aug. 1936, p. MA 402 L/1. 
ing under the influence of the forces of gravity results. EF (10) AUS (P-10) 
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The Adhesion of Bearing Metals. Bonding of Tin Base 
Alloys to Mild Steel. E. Woop. Metal Ind., London, Vol. 52, 
June 3, 1938, pp. 569-573. Original research. An investigation 
of the adhesion of white metal (40% Cu, 8% Sb, balance Sn) 
used in big ‘end bearings for high duty aero engines is described. 
23 bushings were graded by the “chisel’’ test. ‘Good’ bush- 
ings showed a smooth matte interface where the white metal 
could be peeled; “moderate” bushings peeled in places, and 
showed a coarse crystalline interface; ‘poor’ bushings showed 
the latter and could be peeled with ease. Microscopic examina- 
tion at 500 magnifications revealed no Sn-Fe compound at the 
bond, but the bad bushings showed €-Cu-Sn compound lying 
approximately parallel to the bond. Prior surface treatment 
seemed to have no effect on adhesion, but too slow a cooling 
rate decreased the bond strength. 12 references. RWB (10) 

Bi-metallic Strip—Applications in Automotive, Electrical and 
Heating Equipment. C. H. S. TupHoLME. Can. Metals Met. 
Inds., Vol. 1, July 1938, pp. 201-203. Bi-metallic strip is usually 
made by brazing slabs of the 2 constituents together and subse- 
quently rolling to strip form, or by applying a temporary joint 
between the slabs and subsequently rolling at a temp. and under 
conditions that cause the metals to become firmly welded together 
over their full area of contact. The bi-metal is widely used in 
connection with the measurement and control of temp. A num- 
ber of applications are mentioned for the indication and control 
of temp. and in the protection of equipment and property from 
the effects of excessive temp. and fire. WHB (10) 

Materials of Construction for Kraft Pulp Mills. EprToRIAL 
STAFF Report. Chem. Met. Eng., Vol. 45, Mar. 1938, pp. 126- 
129. Descriptive. Summary of results of questionnaire reported 
to the Tech. Assoc. of the Pulp and Paper Industry by James A. 
Lee (Editor Chem. & Met. Eng., Feb. 24, 1938), and also of the 
survey by John H. Founce, Jr. (Am. Rolling Mill Co.). Experi- 
ence with metal used for the different pieces of apparatus is given. 
Conditions vary from mill to mill, and material satisfactory in 
one mill may not be suitable for the same purpose in another mill. 

PRK (10) 
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Contemporary Permanent-magnet Steel. I. FESZCZENKO- 
Czoprwski, T. MALKiEwicz & StocH. Hutnik; Vol. 10, Feb. 
1938, pp. 101-117. In Polish. Review. Addition of 9.6-17.5% 
Al to 25% Ni steel has an important effect on the coercive force, 
but has little effect on the residual magnetic induction. Highest 
permanent magnet properties were obtained in cast steels con- 
taining 25% Ni and from 13.5 to 14.5% Al. These steels had 
H. = 280 to 300 oersteds and B, = 5200 to 6500 gauss. The 
thickness of the magnet considerably affects magnetic properties, 
with particular influence on the coercive force. This effect of 
thickness can be remedied by annealing at 1100° C. and cooling 
from this temp. in air. This treatment increases also the coercive 
force by 50 oersteds. Annealing at 600° C. even for many hours, 
does not lower the magnetic properties. Steel with Al content of 
9.6-10.9%, after first being quenched in water from 1100° C. 
and then tempered at 700° C. for 2 hrs., results in a large increase 
of residual magnetic force, up to 9,000 and 10,000 gauss. Such a 
treatment leaves the coercive force at a comparatively high value 
of 200 to 250 oersteds. Steel with Al content from 13.5 to 14.5% 
has a higher coercive force after being cooled in air from 1100° C. 

JMG (K-10a) 

Recent Experiences in the Body Strength of Cast Iron Struc- 
tures (Neuere Erkenntnisse iiber die Gestaltfestigkeit gusseiser- 
ner Bauteile) E. MickeL. Mitt. Forsch. Anstalt. Gutchoffnung- 
shiitte, Oberhausen AG., Vol. ,6 Apr. 1938, pp. 73-77. “Body 
strength” (or “shape strength’) is defined as that force or momen- 
tum which is sustained by a structural part as a whole in ordinary 
service conditions permanently without breaking. If referred to a 
section of the part, this factor can be compared with tensile 
strength or fatigue strength as determined in a test specimen, and 
the closer the shape-strength approaches these values, the better 
the volume of the part or structure is utilized. Examples illus- 
trate how the shape, e.g. a crankshaft, a notched bar or fillets of 
different diameters, influences the utilization factor. Cast Fe 
although its notch sensitivity is very low, is very sensitive to in- 
correct shaping, and it is shown how this factor can be used to 
advantage, for example in a crankshaft. 7 references. 

Ha (K-10a) 

Steel and Iron in Shipbuilding and Marine Engineering. J. 
W. DonaLpson. Iron Steel Ind., Vol. 11, Oct. 1937, pp. 3-6; 
Dec. 1937, pp. 85-90. Review. Considers plate material, alloy 
steels, rivets, steel castings, forgings and irons used in hull con- 
struction, and materials used in boilers, superheaters, valves, re- 
ciprocating engines and turbines, and shafting gears and pumps. 

CEJ (10a) 
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The Effect of Chromium and Carbon Contents on the Coeff- 
cients of Thermal Expansion of Chromium Steels. J. A. JONEs 
& W.C. HEsELwoop (United Steel Cos.) J. Iron Steel Inst., May 
1938, Advance Copy No. 6:10 pp. Original research. A sensi- 
tive dilatometer for accurate determination of coefficients of thermal 
expansion up to 1000° C. is described. Expansion values are 
given for steels with approximately 0.10% C and up to 32% Cr, 
and for steels with approximately 0.35% C and up to 19% Cr. 
With increasing Cr, the low-C series showed a continuous decrease 
in the expansion coefficient. In medium-C steels, however, the 
effect of Cr additions up to approximately 4144 times the C con- 
tent is to increase the values of the coefficient, especially at low 
temp. Further additions of Cr have the effect of lowering the 
values, the general form of the curves becoming similar to those 
obtained for the lower-C steels. This phenomenon appears to be 
associated with the ratio of the Cr to the Fe in the carbides present 
in the steels. JLG (K-10a) 


Laboratory Investigation of Low Temperature Impact Prop- 
erties of Some S.A.E. Steels. A. J. HERzIG & R. M. PARKE 
(Climax Molybdenum Co.) Metals and Alloys, Vol. 9, Apr. 1938, 
pp. 90-93. Original research. Charpy impact values are given 
of S.A.E. steels 4130, 4140, 4615, 4640, 4815, 4340, 2330, 3135, 
3240, 6145 and 1045, and of C-Mo (C 0.15%, Mo 0.47%) at 
temp. +20° C. to —190° C. The steels were tested as normal- 
ized, as quenched and drawn for both 200 and 300 Brinell. De- 
tails of the cooling and transfer technique are given. Quenched 
and drawn specimens were superior to normalized; alloy steels 
were distinctly superior to 1045. Fine grain size improves low 
temp. impact value. S.A.E. 4615 and 4815 were the only steels 
to show Charpy values in excess of 10 ft.-lbs. at —-70° C. in the 
normalized condition. WLC (K-10a) 


Special Steels and their Application to Engineering and Ship- 
building. T. SwinpeN. N. E. Coast. Inst. Engrs. & Shipbldrs. 
Advance Copy, Feb. 1938. Paper summarizing information on 
modern special steels with the aim of providing a simplified means 
of educating engine builders and shipbuilders as to recent meial- 
lurgical progress. The literature on C steel, wrought Fe, anc 
low alloy steels is reviewed, indicating studies made on effect o 
grain size, machinability, corrosion, weldability, and embrittlemen: 
due to various causes. The work done in the field of fatigu 
and notch sensitivity is detailed to show the lack of relationshi, 
between Izod notch impact and notch fatigue tests. Other subjeci 
covered are higher alloy steels, surface hardening by carburizin; 
flame and induction heating, nitriding. High temp. and stainle: 
steels are discussed at length. Appendix contains several page 
of tabulated and plotted data on mechanical properties. 

WB (K-10a 


After-effect Losses in Nickel-iron Alloys (Ueber die Nach 
wirkungsverluste von Nickel-Eisen-Legierungen) ERNsT SEY! 
FERT. Z. tech. Physik, Vol. 18, July 1937, pp. 200-203. Origina 
research. The after-effect losses in Fe-Ni alloys with 0 to 100° 
Ni were determined by the alternating-current method. The maxi 
mum after-effect loss occurs at about 30% Ni, confirming the find- 
ings of H. GoipscHmipt (Z. tech. Physik, Vol. 13, 1932, pp 
534-539). Results of a study of the effect of a preliminary 
heat treatment and the temp. on the after-effect losses and, b) 
ballistic measurements, of the time-character of the origin of th: 
induction, make it likely that ‘heterogeneous body effects,” as sug 
gested by Goldschmidt, are to be held responsible for the maximum 
after-effect loss occurring at 30% Ni. ORS (K-10a) 

The Alloys of Lead with Calcium and Lithium (Ueber 
Legierungen de Bleis mit Kalzium und Lithium) KLAus Vv. 
HANFFSTENGEL & HEINRICH HANEMANN. Z. Metallkunde, Vol. 
30, Feb. 1938, pp. 50-51. Experimental. Alloys of Pb with 
0.1% Ca were found to have a hardness comparable to that of 
6% Sb alloys used in storage batteries. The hardness of the Ca 
alloy did not decrease after deformation. Alloys with 0.04% and 
0.07% Ca were suitable for extrusion.» Alloys with Li showed no 
greater hardness than those with Ca. The ternary Pb-Ca-Li alloys 
were harder but impractical, due to an extreme tendency toward 
intergranular corrosion. GD (10a) 


New Alloys with a High Coercive Force (Neue Legierungen 
mit hoher Koerzitivkraft) WERNER JELLINGHAUS. Z. tech. 
Physik, Vol. 17, Feb. 1936, pp. 33-36. Original research. The 
author's presumption that the occurrence of a high coercive force 
in magnetic alloys is contingent on the presence of a super-struc- 
ture in their crystal lattice, is supported by the results of his 
magnetic and X-ray investigations of variously heat treated alloys, 
namely: Fe-Pd with 50 atomic % Pd, Fe-Pt-Rh with 50 atomic % 
(Pt-Rh) (72.7 wt. % Pt, 4.2 wt. % Rh), and Co-Pt with 50 
atomic % Pt. ORS (10a) 


vs. Forgings. D. CLARKE. Foundry Trade J., Vol. 
58, June 9, 1938, pp. 458-460. Fundamental differences between 
castings and forgings are discussed and more intelligent heat- 
treatment advocated. AIK (10a) 
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Strength Properties of Rolled Mild Steel Sections. G. 
WELTER & M. S. Wotaciewicz. Metallurgia, Vol. 17, Apr. 
1938, pp. 213-217. Original researchs; Tensile and impact values 
of specimens taken from different locations in flanges and webs 
of I beams were determined. Impact values varied greatly, while 
tensile values varied slightly. S prints of beams from top and 
bottom of ingot are shown. ‘Typical, non-metallic inclusions are 
also shown. JLG (10a) 
Steel Houses—Development, Design, Construction and Eco- 
nomics. BENNETT S. CHAPPLE, Jr. (U. S. Steel Corp.) Can. 
Metals Met. Inds., Vol. 1, July 1938, pp. 195-197. The fabri- 
cation, insulation, and protective coatings employed are discussed. 
More than 2,000 steel homes have been built in the U. S. A. 
since 1933. WHB (10a) 
Alloy Steels in the Mining Industry. G.K. HERzoc. Trans. 
Can. Inst. Mining Met., Vol. 41 (in Can. Mining Met. Bull. No. 
314, June 1938), pp. 246-260. A discussion of types of alloy 
steels for various uses (with a table of range of analyses), hard 
facing, flame hardening, low-allow high-strength structural steels, 
corrosion and abrasion resistant steels, and heat resistant steels. 
AHE (10a) 
Structural Steels for Special Applications (Baustahle fiir beson- 
dere Verwendung) W. BUTTNER. Axtomobiltech. Z., Vol. 41, 
June 25, 1938, pp. 307-315. A complete list of German steels 
with properties, heat treatment and uses for springs, valves and 
roller and ball bearings, and names of manufacturers and trade 
marks. Ha (10a) 
Is Increased Thickness of Steel the Answer? D. GUTLEBEN 
(Penn. Sugar Co.) Chem. Met. Eng., Vol. 45, Mar. 1938, pp. 
136-138. Very practical. Experience of over 13 years with main- 
tenance of several fermenters in alcohol distillery is described. 
Details of some of the costs and specification details of welding 
procedure in making up new design are given. Structural stability 
required a thickness in the bottom of 3/8” metal; to this was 
ided 3/16” for corrosion. PRK (10a) 


A Small Electro-magnet for High Magnetizing Forces (Ein 
kleiner Elektromagnet fiir hohe Feldstarken) HEINRICH LANGE. 
Physik. Z., Vol. 38, May 15, 1937, pp. 384-386. Original re- 
scarch. Employs Fe-Co alloy containing 36% Co for pole shoes 

id core and Si steel (.04 C, .12 Mn, 1.98 Si) for the yoke. 
Data on performance are given. EF (10a) 


0b. Non-Ferrous 


A. J. PHILLIPS, SECTION EDITOR 


Experiments on Impression Phenomena in Metals (Versuche 
er Eindrucksvorgange bei Metallen) HERMANN UNCKEL. Z. 
eth. Physik, Vol. 19, Jan. 1938, pp. 7-12. Original research. 
Che plastic deformation of Pb, Al, and Cu caused by spheric, 
vlindric, and prismatic dies pressed into the metal with a pro- 
essively greater force was studied by means of cross-ruled speci- 
iens. Deformation is not perceptibly affected by the nature 
.e. yield strength and cold-working characteristics) of the metal, 
hut varies considerably in type as depending on the shape of the 
lie. In the case of a sphere, the deformations are restricted to 
he vicinity of the surface of the specimen; in the case of a 
ylinder or prism, there remains below the die a pad of practically 
ndeformed material surrounded by a zone of maximum deforma- 
tion whence the strains gradually decrease to zero, and this more 
slowly in the direction of the load than at right angles with it. 
(he yield strength, as depending on the degree of deformation of 
», Al, and Cu, is given in a diagram. ORS (10b) 
The Influence of Grain Size and Orientation on the mechani- 
cal Properties of Some Materials (Versuche iiber den Einfluss 
der Kristallitengrésse und Orientierung auf die mechanischen 
Eiger schaften bei einigen Werkstoffen) H. UNcCKEL. Z. Metal- 
lkunde, Vol. 29, Dec. 1937, pp. 413-417. Experimental. The 
hardness, tensile strength, yield point, and elongation decrease with 
increasing grain size for a large number of materials, including 
Cu, Al, Zn, Pb, bronzes and brasses. However, for such processes 
as wire drawing, the energy required is greater for large-grained 
material. With cast material, there was no appreciable difference 
in properties parallel and normal to the columnar dendrites of 
cubic metals; but with Zn, deformation was easier normal to the 
dendrite axis. GD (10b) 
Measurement of the Atomic Heats of Tin in the Supercon- 
ductive and in the Non-superconductive State. E. H. KEESOM 
& P.H. vAN LAER. Proc. Koninkl. Akad. W etenschappen Amster- 
dam, Vol. 41, Feb. 1938, p. 96. In English. Original research. 
Experiments on Sn (99.992%) yielded differences of the atomic 
heats which had been theoretically derived from calculations based 
on the assumption that the transition is reversible. (See also Metals 
and Alloys, Vol. 8, 1937, p. MA 767 RS. EF (10b) 
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The Platinum Electrode IV. Adsorption of Hydrogen and 
Oxygen on Platinum at Elevated Temperatures (Ueber die 
Platinelektrode IV. Adsorption von Wasserstoff und Sauerstoff 
an Platin bei héheren Temperaturen) B. ErsCHLER, G. DEBORIN 
& A. FRUMKIN. Acta Physicochim., Vol. 8, No. 5, 1938, pp. 565- 


575. In German. Original research. After Pt is annealed in Haz, 
the quantity of the readily removable gas is only 2/5 as great as 
in Pt heated in air and then cathodically polarized. A certain 
quantity of tenaciously fixed H, occurs. The formerly observed 
considerable change of adsorption power of Pt on heating in H: 
was caused by. poisoning of the electrode. Arsenic drastically 
lowers the H-adsorption, and oxidation of the electrode starts at 
a lower anodic polarization. During a 10-sec. anneal of Pt at 
900° C., one O atom per atom of Pt is fixed on its surface. On 
continued annealing, several atom layers are formed and the bind- 
ing forces between O and Pt become stronger. Pt exposed to air 
after cathodic reduction, oxidizes in an alkaline medium at a faster 
rate than in neutral or acid. The adsorbed O-quantity corresponds 
to a mono-atomic film. EF (10b) 

Influence of Specimen Location on the Strength Properties 
of Light Metal Sheet (Einfluss der Probenlage auf einige Fes- 
tigkeitseigenschaften von Leichtmetallblechen) K. BUNGARDT. 
Metallwirtschaft, Vol. 17, May 6, 1938, pp. 481-482. Research. 
Tensile and impact specimens were cut from Al-Cu-Mg, Al-Mg, 
Mg-Al, and Mg-Mn alloy sheet so that some specimens lay in the 
rolling direction, while others were perpendicular thereto. Very 
little effect of direction on tensile strength was found in the Al 
alloy sheet. In the Mg-Mn sheet, the tensile properties perpen- 
dicular to the rolling direction were better than those in the rolling 
direction. The greatest impact resistance for Al alloy sheet is en- 
countered when the specimen is cut parallel to the rolling direction 
with the notch parallel to the rolling plane, while the least impact 
resistance is shown by specimens cut perpendicular to the rolling 
direction with the notch perpendicular to the rolling plane. Maxi- 
mum variation of 60% in impact values depending upon specimen 
location was found in Al alloys, while for Mg alloys the maximum 
variation was 52%. GA (10b) 

The Heat of Formation and Specific Heat of Calcium Nitride. 
SHUN-ICHI SATOH. Sci. Papers Inst. Phys. Chem. Res., Tokyo, 
Vol. 34, June 1938, pp. 584-595. In English. For the first time, 
the specific heat of calcium nitride was determined For the temp. 
range of 0-500° C., the following formula was established: 
C = 0.1817 + 1.273 X 10“t + 1.388 X 10°t*. By using these 
values, the heat of formation of calcium nitride was computed 
from the dissociation pressure measured at high temp.: 3 Ca + 
N: = CasN: + 108,200 cal. Plotting the heat of formation of 
nitrides of the elements belonging to the second group of the 
periodic table against their atomic number, a smooth type of curve- 
is obtained which differs from the curves obtained for the elements 
belonging to the third, fourth and fifth group of the periodic 
system, while an analogous curve was obtained for the nitrides of 
(a) Ca, Cd, Hg, (b) F, Cl, I and (c) O, Se, Te. EF (10b) 

Investigation of New Precipitation-hardenable Alloys. M. I. 
ZAKHROVA. Tsvetnye Metal., No. 2, Feb. 1938, pp. 69-78. In 
Russian. Original research. Ternary alloys of Cu with Sn and 
Fe, Sn and Co, and Be and Mn were investigated for their precipi- 
tation hardening characteristics. Alloys of Cu with 7.2% Sn and 
2.5% Fe, and alloys with 5.5% Sn and 3.8% Co can be made to 
attain a Brinell hardness of 255 to 265 by cold working, fol- 
lowed by aging at 300°-350° C. Cu alloys containing 1% Be 
and 5.7% Mn or 0.5% Be and 10.4% Mn can attain a tensile 
strength of 165,000 Ibs./in.* and Brinell hardness of 330 by 
combined quench and strain aging. Recommended treatment to 
obtain these properties is: Quenching from 800° C., cold rolling 
to 75% reduction followed by aging 134 hrs. at 350° C., or 6 hrs. 
at 300° C. The degree of hardening of alloys quenched from the 
same temp. increases with the degree of deformation by cold 
rolling. BND (10b) 

The Wetting of Metals by Metals with Particular Reference 
to Tinning and Soldering. E. J. Danigis & D. J. Mac- 
NAUGHTAN. Tech. Pub. Intern. Tin. Research Development 
Council, Series B, No. 6, 1938, 11 pp. Review. Litile accurate 
information is available on the wetting of metal surfaces and on 
the surface forces involved. It is a phenomenon related to ad- 
sorption and occurs most readily, in the case of a liquid metal 
acting on a solid metal, when some constituents in the 2 metals 
involved readily form intermetallic compounds. There is a critical 


temp. above which each metal spreads rapidly on a fluxed metal 
surface. In some cases a time lag is necessary before wetting 
occurs. BWG (10b) 


New Hardenable Copper-nickel Alloys (Neue vergiitbare 
Kupfer-Nickel-Legierungen) Giessereipraxis, Vol. 59, Mar. 27, 
1938, pp. 129-130. Descriptive. The alloys considered possess 
the following composition: 10-40% Ni, 0.1-6% Al, 3-20% Fe, 
0.5-10% Mn, 0.1-1% Si, 0.1-1% Mg, balance Cu, according to 
application. The effects of the various constituents, age hardening 
and physical properties are discussed. These alloys are particu- 
larly suited for applications where, besides high mechanical 
strength, heat and corrosion resistance are required. GN (10b) 
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Refined Aluminum. Its Production, Properties, and Appli- 
cation, I, Light Metals, Vol. 1, July 1938, pp. 207-210. Re- 
view. Prior to 1922, the purest commercial Al was 99.5% pure. 
The Hoopes process increased the available degree of purity to an 
average of about 99.96%. Recent refinements such as the use 
of a lower melting electrolyte and an improved cell which is un- 
attacked by the electrolyte, as well as other improved operating 
details has enabled production of Al of 99.997% purity. Metal 
containing 99.9995% Al has reportedly been made in Germany. 
A striking feature of castings made from very pure metal is the 
coarse grain and strong tendency toward columnar crystallization. 
The surface is more brilliant and spangled than in metal less 
pure. Commercial Al containing Fe and Si has a lower electrical 
conductivity than a ‘synthetic’ alloy of pure Al with the same 
Fe and Si content. This has been explained by the presence of 
small amounts of Ti and V. Curves are given showing the effect 
of small amounts of metallic impurities on the resistivity of Al. 
These resistivity values depend in large measure upon how much 
of the impurities are in solid solution. Some mechanical properties 
are quoted from various sources for as-cast, cold rolled, and rolled 
and annealed Al. For example, as-cast 99.99% Al has a tensile 
strength of 6,400 lbs. per sq. in. with a 45% elongation. After 
rolling and annealing, the strength is 7,000 lbs. per sq. in. with a 
55-60% elongation. AUS (10b) 


Electrical and Thermal Investigations on Manganin II (Elek- 
trische und thermische Untersuchungen an Manganin II) 
ALFRED SCHULZE. Physik Z., Vol. 39, Apr. 1, 1938, pp. 300-304. 
Original research. (For Part I see also Metals and Alloys, Vol 
9, Feb. 1938, p. MA 115 L/8). Manganin shows a marked drop 
of tensile strength in wires annealed at 250° C. where a peak 
value of electrical resistance and temp. coefficient had previous!) 
been found. A relaxation of mechanical stresses takes place up to 
250° C. and homogenizing, resulting in a more ideal solid solv 
tion, occurs above this temp. With increasing plastic deformation, 
the e.m.f. against Cu becomes lower. Relaxation due to temper 
ing up to 250° C. increases the e.m.f. in proportion to the amount 
of cold work. Homogenizing above 250° C. causes a decrease o! 
e.m.f. Annealing above 350° C. practically eliminates differenc: 
of temp. coefficient of variously drawn manganin. Changes 
e.m.f. and electric resistance on annealing are similar. Ti! 
temp./e.m.f. curve of annealed manganin against Cu has a maxi 
mum at 300° C., like Co and W. The temp./resistance curve 
has a peak value at 30° C. The resistance drops much more 
from +30 to —200° C. than between +30 and +300° C. T! 
temp. coefficient/temp. curve passes a minimum at 200° C., and 
thus does not follow closely the resistance curve. Resistance tes's 
after a laps of 6-7 months showed that the author's previous!) 
recommended heat treatment at higher temp. than customary al-0 
resulted in a greater electrical stability of manganin. EF (10! 


Magnesium as a Constituent of Primary Cells. J. W. Sm 
Light Metals, Vol. 1, June 1938, pp. 172-174. Descriptive. A 
new type of primary cell of unusual stability and power 
described, called the Gordon cell. It consists of a Mg cathode aid 
C anode immersed in an electrolyte of salt water. Ample pro- 
vision for easy access of air to the electrolyte is important for 
efficient operation. The open circuit emf. is 1.6 volts; when 
loaded, it drops to 0.7 volt, but after an hour or two of operation, 
the potential difference increases to 1 volt. Periodic drops in 
potential occur as the water becomes exhausted. Optimum service 
is obtained when the cell is in continual operation. The cell is 
inert when drained of water. After a long period of idleness, the 
cell is readily re-activated by addition of water. AUS (C-10b) 


A Note on Beryllium-Aluminum Alloys for Aircraft Pistons. 
J. B. JoHNSON (Material Branch, U. S. Air Corps) Metals and 
Alloys, Vol. 9, Apr. 1938, p. 94. Original research. The Be-Al 
alloys have been suggested for aircraft engine pistons. The 
mechanical properties of sand cast bars of 67.5% Be, 30.5% Al, 
0.34% Si, 0.12% Cu, 0.69% Fe, 0.90% Mn, 0.06% Cr alloy were 
tested at room temp. and at 500° F. The tensile strength at 500° 
F. and Brinell hardness after heating are approximately equal to 
similar properties for the forged 14% Si-Al alloy extensively used 
for aircraft pistons. The conductivity is approximately 1% that 
of the Si-Al alloy, so that the Be-Al alloy would operate at a higher 
temp. WLC (C-10b) 

Method and Device for Processing Compound Cast Bearing 
Boxes (Verfahren und Vorrichtung zum Herstellen von Ver- 
bundgusslagerschalen) Giessereipraxis, Vol. 59, Feb. 13, 1938, 
pp. 66-67. Description of a patented method for processing bear- 
ings with Cu-Pb lining, used in airplane motors. By the method 
described, DRP No. 651,234, the durability of such bearings that 
formerly stood up 200 hrs. was increased to 550 hrs. and more. 

GN (C-10b) 

Zirconium. J. D. Frost. Foote Prints, Vol. 10, Dec. 1937, 
pp. 1-24. Review. Summarizes findings of many investigators 
over the past 7 or 8 yrs. on Zr and its oxides. Briefly surveys 
systems of zirconium oxide with other oxides and a few alloys of 
Zr. 86 references. RAW (10b) 
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Aluminum Alloy Castings. 
J. F. PAIGE. 
tical. 
of (1) stresses involved, (2) foundry characteristics, and (3) 


Design in Relation to Materials. 
Light Metals, Vol. 1, June 1938, pp. 155-158. Prac- 
The engineering use of Al alloys necessitates consideration 


consideration of stiffness. In unstressed applications, relatively 
few problems are presented; sufficient thickness must be used for 
proper feeding, and the casting should cool at as uniform rate as 
possible. Sharp corners and abrupt changes in section should be 
avoided. In stressed parts, attention must be turned to the type of 
stress: (1) Steady loading, (2) sudden shock or vibration, and 
(3) cyclical stresses or stress reversals. In designing for fatigue 
strength, it must be borne in mind that the fatigue strength 
of cast materials varies considerably from lot to lot. Since 
the modulus of elasticity of Al alloys is about 14 that of steel, 
when substituting Al alloys for steel, a corresponding increase in 
section must be made if the same stiffness is required. Long 
struts can not in general be made more economical in weight than 
mild steel, but in shorter stressed members, considerable saving in 
weight is possible. Design allowing for uniform stresses as op- 
posed to concentrated stresses is highly important. As an example, 
an angle section with fillets inside and outside is shown to be far 
superior to the angle with sharp corners. Heat treatable alloys 
must be used with caution when cast in heavy. sections or in com- 
plicated shapes, as there is the possibility of distortion in quench- 
ing. Often a non-hardenable alloy is preferable, since no risk is 
taken in heat treatment. Scrap used in making quality castings 
should be subject to close scrutiny in order to eliminate inferior 
and drossy metal. AUS (C-10b) 


Selection of Material for Aluminum and Aluminum Alloy 
Rivets (Werkstoff-Auswahl bei Aluminium- und Aluminium- 
Legierungs-Nieten) G. SAUER. Aluminium, Vol. 20, May 1938, 
pp. 325-327. Practical. The material for light metal rivets must 
be the same as that of the light metal parts to be joined; the hard- 
ness of the rivets should be slightly less. Rivets of non-precipi- 
tation-hardening materials are employed soft or medium hard. 
Rivets of precipitation-hardening materials are driven in quenched 
(not precipitation-hardened) state. Alloys of the type Al-Cu-Mg 
precipitation-harden at room temp., and must be driven within the 
first 4 hrs. after quenching. The shearing strengths of several Al 
alloys are shown to be: 


Shearing Strength, 


T ype Material Riveted lbs./in? 

Al-Cu-Mg _ Bondur, hardened, 17/55V 34,000-38,000 

Bondur, hardened, 17/39V 38,000-43,000 

Bondur, hardened, 17/69V 41,000-46,000 
Al-Cu Lautal, not tempered, 14U 34,000-40,000 
Al-Mg-Si Pautal, not tempered, 19U 26,000-31,000 
Al-Mg5 BS-seawater, soft, 63/05W 26,000-31,000 
Al-Mg7 BS-seawater, soft, 63/07W 28,000-36,000 
Al-Mg-Mn KS-seawater, medium hard, 61H1/,, 20,000-26,000 
Al-Si Silumin, medium hard, 31H14 17,000-21,000 
Al-Mn Mangal, medium hard, 41H), 16,000-18,000 
Al 99 Pure Al, medium hard 99H14 9,000-11,000 


Directions for correct riveting are given. Ha (C-10b) 

Creep and Fracture Tests on Single Crystals of Lead. JOHN 
B. BAKER, BERNARD B. Betty & H. F. Moore (Univ. of Illinois) 
Metals Tech., Vol. 5, Apr. 1938, T.P. 906, 20 pp. Original re- 
search. Results of room-temp. creep tests, short-time tensile tests, 
and fatigue tests of single crystals of unusually pure commercial 
Pb are given. Several creep tests were continued to fracture. 
Creep-time diagrams are given for a number of crystals. For room- 
temperature creep tests, an empirical critical resolved shear stress 
of 250 Ib./in. was determined. In repeated-tension tests, this 
critical resolved shear stress marked approximately the boundary 
below which specimens withstood without fracture some 30,000,000 
cycles of stress and above which they withstood less than 4,000,000. 
The mechanism of deformation is discussed in light of X-ray 
diffraction patterns and visible slip planes. In every crystal that 
fractured there was evidence of recrystallization near the fracture. 


JLG (10b) 


New Views in the Choice of Weldable Steels for Airplane 
Construction (Nuovi orientamenti nella scelta degli acciai salda- 
bili per costruzioni aeronautiche) G. CALBIANI. Met. Ital., Vol. 
30, Apr. 1938, pp. 171-180. A summary. The most recent spe- 
cial steel being studied is a Mn-Mo steel (0.28% C maximum; 
1.30-1.60% Mn; 0.15% Mo minimum) which is stronger than 
Cr-Mo steel and much easier to weld. AWC (C-10b) 


Less Familiar Elements in Ceramic Pigments. C. J. HARBERT 
(Harshaw Chem. Co.) Ind. Eng. Chem., Ind. Ed., Vol. 30, July 
1938, pp. 770-772. Review. To produce whites in ceramics, Ti, 
Zr, Sn, Ce, and Mo are used; to produce colors, V, Se, Nd, Pr, and 
U are some of the less familiar elements used. Others that seem 
to have possibilities are Cb, Ta, Ga, and In. These new uses 
afford additional outlets for the metallurgy of the less familiar 


metals. MEH (C-10b) 
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The Manufacture of Cast Trunnion Bearing Metal and its 
Mechanical Properties. JosEPpH A. Duma (Norfolk Navy Yard) 
Metals and Alloys, Vol. 9, May 1938, pp. 111-114; June 1938, 
pp. 139-144. Original research correlating physical properties with 
foundry practice. Trunnion bearing metal is a Mn-bronze, 3.5- 
4.5% Mn, 0.02% max. for Sn and Pb, 2.0-3.0% Fe, 4.5-6.0% Al, 
19.0-22.0% Zn, and 0.50% total impurities. Physical property 
standards are tensile strength 100,000 lbs./in.’, yield point 55,000 
lbs./in.*, elongation 15%, reduction of area 15% and Brinell 
hardness 200. Study of foundry technique shows ingot metal must 
be produced by careful alloying of exact quantities of virgin metals 
of high purity, and that this ingot metal must be remelted at not 
higher than 2050° F. with additions of 1.5-2.0% Zn and 0.25- 
0.50% Al. Melting of ingot metal should be rapid, with care- 
fully regulated holding time to control the loss of Zn and other 
elements. Pouring at lowest possible temp. produces best proper- 
ties. Metallographic study of the alloy shows elongation to in- 
crease and tensile strength to decrease with increasing amount of 
a-phase. Small grain is conducive to good ductility. Fe-Zn crystals 
apparently have no effect. Fine @ needles are associated with 
high strength and high elongation. Specified physicals are met 
with a homogeneous f-phase with little or no @ material present. 

WLC (10b) 

Lead-calcium Alloys for Accumulators. Me/allurgist (Suppl. 
Engineer) Apr. 1938, pp. 126-128. Extended review of the cor- 
related abstract ‘“‘Lead-calcium Alloys for Storage Batteries,’ by 
Janet Z. Briggs (Metals and Alloys, Vol. 9, Feb. 1938, p. 49) 
and the paper by Erich Hoehne “On the Behavior of Lead-calcium- 
sodium Alloys in Accumulators’” (Z. Metallkunde, Vol. 30, Feb. 
1938, p. 52). VVK (C-10b) 


10c. Effect of Temperature 


mx Gece ERBOUSe:, SECTION. BDITOR 

Heat-resisting Steels. W. H. Hatrietp. J. Inst. Fuel, Vol. 
11, Apr. 1938, pp. 245-304; June 1938, pp. 440-450. After 
discussing typical applications of heat-resisting steels, comparative 
studies of resistance to oxidation or scaling and of strength as 
affected by increasing temp. are reported. The structure of steels 
as influenced by temp. is considered at length. Whereas the time- 
yield of mild steel falls to 400 Ib./in.* at 700° C., there are 
many steels available with a time yield of not less than 3360 Ibs. 
Such steels also possess great resistance to oxidation. Cr alone, 
while giving resistance to oxidation, does not increase the strength 
of steel. By also adding Ni, the dual result is attained. W also 
is valuable in adding strength. Fourteen steels were tested; pos- 
sible applications of each are suggested. Extensive data on 
mechanical properties of each at elevated temp. are tabulated 
(7 pp.). An extensive bibliography (38 pp.) with abstracts is 
included. AHE (10c) 


Influence of Silicon Additions on High Temperature Charac- 
teristics of 4-6% Chromium-molybdenum Steels. C. L. CLARK 
(Univ. Mich.) & MARTIN FLEISCHMANN (Timken Roller Bear- 
ing Co.) Natl. Petroleum News, Vol. 29, Nov. 3, 1937, pp. 
R-274, 276, 278, 280-281. Original research. The addition of 
1.5% Si to a 4-6% (Cr + Mo) steel increases tensile strength, 
yield stress and proportional limit at room temp. without appre- 
ciably decreasing the ductility. At temp. above 1000° F., tensile 
strength decreases somewhat, and at 1400° F. yield stress value 
decreases. Ductility at elevated temp. is increased. Resistance 
to hot gases up to 1500° F. is excellent. Addition of Si de- 
creases the creep rate to some extent up to 1200° F. but above this 
point seems to be beneficial. Tables of data are given. 

VVK (10c) 


Elastic Limit and Microdeformation under Dynamic Bending 
Stresses of Constructional Materia’s at Elevated Temperatures 
(Elastizitatsgrenze und Mikroverformungen bei dynamischen 
Biegebeanspruchungen von Baustoffen bei hohen Temperaturen) 
GEorG WELTER. Z. Metallkunde, Vol. 28, Sept. 1936, pp. 257- 
261. Original research. Describes a testing machine for deter- 
mining the dynamic bending strength, reports data obtained on a 
low Ni-Cr steel (2 Ni, 0.5 Cr, 0.3% C) a 0.07% C steel and an 
age-hardened duralumin (4 Cu, 0.5% Mg), and critically compares 
the experimental results with impact values according to the 
Charpy method. As to dynamic-elastic stresses at ordinary and 
particularly at high temp., a Cr-Ni steel is vastly superior to mild 
steel, which is p as good as duralumin. EF (10c) 


Mechanical Properties of Cold and of Hot Copper (Propriétés 
Mécaniques du cuivre, 4 Froid et 4 Chaud) Cuivre et Laiton, Vol. 
11, June 30, 1938, pp. 271-274. A compilation from literature of 
curves and mechanical data of properties of Cu as function of temp. 
Special attention is called to the harmful effect on mechanical 
properties of reducing gases (Hz, CO) at higher temp. if the metal 
has not been fully deoxidized. 10 references. Ha (10c) 
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11-CORROSION AND WEAR 


Chemical and Atmospheric Corrosion and Oxidation. Abrasion, 


Cavitation and Erosion. See also Sections 7 and 10, 











Studies on the Oxidation of Metals. Part V.—The Oxidation 
of Molten Lead. L. L. BirrcumsHAW & G. D. Preston. Phil. 


Vv. Ve. RENDALL, SECTION EDITOR 


Diesel Varia. G. J. Lucr. N. E. Coast Inst. Engrs. & 
Shipbldrs. Advance Copy, Jan. 1938. Paper is mostly on design 








Mag., Vol. 25, May 1938, pp. 769-782. Original research. The considerations for diesel engines, but in a section of the paper ‘ 
X-ray examination of the oxide film shows it to consist of 2 layers: 3 dealing with wear of cast Fe cylinder liners, it is noted that there t 
Red tetragonal PbO next to the metal, and yellow orthorombic is not only wear but erosion of the liner as indicated by much 
PbO at the O-oxide surface. Experiments at 500°-700° C. show reduced wear when liner is Cr plated; Results of wear tests on 
that the formation of oxide films follow a parabolic law, the con- the cast Fe liners led to the following conclusions: (1) The dif- ; 
stant in the equation being proportional to the pressure. 6 ference in hardness between fixed and moving parts is more im- f 
references. For Part IV, see also Metals and Alloys, Vol. 8, May ~ portant than the absolute hardness of the material; (2) the harder ‘ 
1937, p. MA 305L/1. Ha (11) material wears more than the softer material moving in contact 
Corrosion-resistant Steel for Tankers. A. B. GOWAN. World with it; (3) best results are obtained with both materials of same t 
Petroleum, Vol. 8, May 1937, pp. 40, 45-46. Corrosion in oil hardness; (4) best results obtained when both materials are of 
tankers is diminished by using, instead of the usual mild steels, 4 identical nature, which is at variance with experience outside of 
a Cr-Cn steel of 0.7-1.10% Cr, 0.25-0.50% Cu, 0.70-1.00% Mn, cast Fe; (5) soft cast Fe does not require as fine a finish as hard } 
less than 0.3% C, less than 0.20% Si, less than 0.05% S, and less Fe to resist wear; and (6) Ni and Mn additions to cast Fe affect | 
than 005% P. After 12 months immersion in tidal waters, mild wear very little. Cr and P additions increase wear resistance to 
steel lost 120 g. per sq. ft. surface, while the Cu-Cr steel lost only = considerable extent. Ti and V appear to have similar effect in ( 
60.0 g The workability of the steel is equal to that of mild steel. increasing wear resistance. WB (11) 
Ha (11) Experiments on the Corrosion of Light Metals by Corrosive 
Effect of Corrosion on the Mechanical Properties of Cast Waters (Versuche iiber die Korrosion von Leichtmetallen durch 
Iron (Einfluss von Korrosion auf die Fest gkeitseigenschaften aggressive Wasser) W. MIALKI. Aluminium, Vol. 20, May 1938, 
von Gusseisen) E. Prwowarsky. Z. Ver. deut. Ing., Vol. 82, 5 pp. 315-320. Original research. Steel sheets and light metals, 
Mar. 26, 1938, pp. 370-372. Research. Experiments were made the surfaces of which were protected by different methods, were 
to find the effect of corroding agents on low C and alloy cast Fe; tested in different corrosive solutions to determine their corrosion 
the results are shown in diagrams and tables. Deflection and resistance, particularly against hot tap water. Light metals either 
impact toughness are least affected by corrosion, while tensile and JW — treated by Eloxation alone or provided with further protective 
bending strength suffer about equally. In some cases, even an coatings, were far superior to galvanized sheets in CO:- or Cl 
improvement could be noticed after some time in the bending containing water; untreated light metal sheets, or those treated by 
strength. Although the time for corrosion tests so far has not the M.B.V. method, were not resistant to strong CO.- or Cl-con- 
exceeded 24 days, it seems fairly certain that the cast Fe structure P taining water. Tests with salt spray do not permit conclusions as 
is particularly well suited to resist corrosion. Ha (11) to the resistance of light metals against CO, and Cl-water, espe- 
Cathodic Protection of the Mokelumne Aqueduct. H. A. cially tap water, as the results throughout are more favorable than 
KNUDSEN (East Bay Municipal Utility District) J]. Am. Water if the tests are made in the waters themselves. Ha (11) 
Works Assoc., Vol. 30, Jan. 1938, pp. 38-55. The Mokelumne The Electrochemistry of the Rusting Process along a Scratch- 
Aqueduct is 93.85 miles in length, including tunnels, of which —— line on Iron, R. S. THORNHILL & U. R. Evans. J. Chem. Soc., 
81.16 miles is steel pipe. Part is buried, part on top of the May 1938, pp. 614-621. Original research. A laboratory investi- 
ground and there are 3 river crossings. Soils vary from dry rocky gation and apparatus are described which permit emf. measurement 
formation, through sands and adobes to wet peat. Buried portion around a scratch-line on Fe (0.115 C, 0.35 Mn, 0.045 Si, 0.020 S, 
of pipe was installed with a bituminous dip coat and spirally 7 0.072 P, and 0.050 Cr) covered with filter paper and soaked 
wrapped felt covering. After 3 yrs., the pipe was inspected by with sodium bicarbonate. The conclusions reached are: (1) Cor- 
measuring the electrical resistance of the coating, and it was decided rosion around a scratch-line on Fe is electrochemical; (2) Fe’ 
to protect the line cathodically. This was done 2 yrs. ago and no compounds form in the early stages and correspond quantitatively 
leaks attributable to electrolytes have developed. Installation is to emf.; (3) Fe* salts are oxidized electrochemically to Fe** salts; 
described and costs calculated. Assuming conservative figures of a “=~ (4) amount of emf. increases with corrosion rate. AAA (11) 
useful life of 35 yrs. without protection and 70 yrs. with pro- Selection and Use of Copper Alloys in Water Works and 
tection, the conclusion is that for an annual total cost of $85 per Sewerage Practice. N. W. MITCHELL (Chase Brass & Copper 
mile per year, a saving of about $1,300 per mile per year results. Co.) Water Works & Sewer., Vol. 85, May 1938, pp. 555-559. 
VVK (11) 8 Review. The corrosive effects of the different types of water met 
The Removal of Silica from Water for Boiler Feed Purposes. in water works practice are explained, and selection of best mate- 
The Ferric Sulphate and Hydrous Ferric Oxide Process. M. C. rials for pipes and fittings discussed. Red brass pipe (85% Cu, 
SCHWARTZ (Louisiana State Univ.) J. Am. Water Works Assoc., 15% Zn) is preferred to Cu for highly saline waters (sea water), 
Vol. 30, Apr. 1938, pp. 659-678. The removal of silica from yellow brass pipe for cold or hot lines with water of high chloride 
water for boiler feed purposes to prevent scale and resultant “ and sulphate contents. In sewage treatment, Si bronze is very 
damage to metallic structure in actual commercial practice has only satisfactory. Ha (11) 
recently begun. The reduction and removal of silica can be accom- Study of Galvanic Corrosion between Certain Alloys and Grade 
plished by the use of salts of ferric ion, particularly the sulphate “D” Drill Pipe in Artificial Sea Water and in Anahuac Drilling 
and alkaline compounds of the alkaline earth and alkali metals. 9 Mud. W. A. WESLEY & L. R. Copson (Intern. Nickel Co., Inc.) 
Detailed experimental results are given. 107 references. Proc. Am. Petr. Inst., Vol. 18, Sec. IV—Production Nov. 1937, 
VVK (11) pp. 38-40. Detailed data on galvanic tests are summarized as 
A Laboratory Soil Corrosion Test. VLADIMIR A. GRODSKY follows: Tests to date indicate that the alloy steels SAE 3140 
(U. S. Navy Yard) J]. Am. Water Works Assoc., Vol. 30, May (1.25% Ni, .60% Cr, 40% C) and SAE 4140 (.95% Cr, .20% 
1938, pp. 760-766. A short, direct accelerated laboratory cor- ~ = Mo, .40% C) are protected galvanically when in contact with 
rosion test is proposed. Sheet steel .004 in. thick is used, from C-steel drill pipe. The large area of pipe compared with the parts 
which 1.6 in. diam. disks are cut. The disks are placed in a made of these alloy steels should preclude any aggravated corrosion 
2-in. diam. laboratory bottle containing 4 cc. of a dry soil sample. of the pipe. The potential will be greatest and most effective 
An exact volume of water is added. A method for determining 1€ under extremely corrosive conditions, i.e., when an electrolyte ap- 
the volume of water required for a maximum corrosion effect is proaching artificial sea water is present. Under basic conditions, 
described. These corrosion tests were used to prove that cor- and in the presence of mud, the corrosion rates are low, and the 
rosive soils, to which alkali was added, lost most of their cor- potential, still favorable to the alloy steels, is of a low order. 
rosiveness. VVK (11) VVK (11) 
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12- GENERAL 


General Metallurgical Engineering, Powder Metallurgy, Economics, History, etc. 





Wire Manufacture. H. C. BoYNTON (John A. Roebling’s 
Sons Co.) Steel, Vol. 102, June 20, 1938, pp. 42, 44-45, 72. 
Review of newer practices in steel wire industry. Wire with 
smooth, seamless, and flawless surface is now being produced by 
controlling gases during melting and tapping; teeming at correct 
temp.; regulating soaking-pit atmospheres; descaling ingots; care- 
ful rolling; removal of surface defects from billets; careful reheat- 
ing of rods; controlling atmospheres and temp. of patenting fur- 
naces; and extreme care in drawing. One producer grinds all rods 
from end to end continuously. ‘Coarse austenitic grain size’ 
steel is preferred for high-grade rope for hoisting and haulage. 
Fine grain size is preferred for wire which is to be hardened and 
tempered, but not patented, for purposes such as oil tempered 
spring wire. Heavy Zn coatings by electrogalvanizing are finding 
favor for protective coatings. Stainless steel wire is growing in 
importance, with 18-8 type making greatest headway. This type 
has not come up to expectations in salt atmospheres in tropical 
locations. Addition of 2-4% Mo improves corrosion resistance. 
Carbide dies are coming into almost universal use. Important 

velopment is a flash baker which dries and bakes wire and 

ids in as little as 20 sec. to 2 min. after pickling and liming. 
\ir at 750° F. is forced at high pressure and velocity through a 
amber containing material. There is a curtain of cold air at the 

of this rectangular baking tank. Turbulence of air streams 

1 high temp. drive out moisture and Hz. Tendency in wire 

ills is toward straight-line arrangement of all apparatus. Another 

for bare electrode wire is the “resistance-fusion” process, in 
hich electric current is conducted by fused mineral compounds. 
ectrograph is mow used generally. Many wire manufacturers 

ve their own research departments. MS (12) 


Itinerant Bellfounder. J. R. NicHois. Engineer, Vol. 165, 
pr. 8, 1938, p. 401. Brief historical description of bell found- 
g in England and France. Gives cost of recasting bell of Wim- 
ne Minster Dorset in 1629. Founders often depended on the 
cality to furnish part of the metal. Parishioners often brought 
etal ornaments, reputed to be Au and Ag, to be put in the fur- 
ce before casting. In some instances, local legend attributed the 
ch tone of an old bell to this Au and Ag. {The Chinese used 
) secure similar telling effects in bells by the quaint method of 
1rowing in an unspoiled maiden during melting. In both cases 
he idea seemed to have been to employ something rare or of great 
alue as an additive —F.P.P.} VSP (12) 


Economics of Some of the Less Familiar Elements. H. Con- 
AD MEYER (Foote Mineral Co.) Ind. Eng. Chem., Ind. Ed., Vol. 
0, Apr. 1938, pp. 431-436. Economic. The article discusses 

the 4 most prominent of the less familiar elements: Be, Li, Ti, 
ind Zr. In the order of relative abundance in the earth's crust, 
fi is 5 times as plentiful as phosphorus; Zr ranks with Ni, and 
; at least twice as abundant as Cu; Li is of the same rank as Zn, 
ind Be, like Co and B, is present to the extent of 0.001% of the 
igneous rocks in the 10-mile crust. These elements should not 
be called “rare’’ unless Cu, Zn and Pb are placed in the same 
category. MEH (12) 


The Metal Carbonyls. Wa. E. Trout, Jr. J]. Chem. Educa- 
tion, Vol. 14, Oct. 1937, pp. 453-459; Dec. 1937, pp. 575-581; 
Vol. 15, Feb. 1938, pp. 77-83; Mar. 1938, pp. 113-121. Review. 
Covers the history, preparation, constitution, properties, derivatives, 
and industrial significance of the carbonyls. The iron and nickel 
carbonyls are of greatest practical importance, the former as an 
“anti-knock’”’ agent in motor fuels and as a raw material for the 
preparation of pure Fe and Fe alloys, and the latter as a stage in 
the production of highly pure nickel. GTM (12) 


Developments of the Iron and Steel Industry on the Niagara. 
W. A. James (Bethlehem Steel Co.) Mining & Met., Vol. 19, June 
1938, pp. 275-280. Economic review of the steel industry in the 
Niagara district, including an historical discussion of the various 
industries. Special reference is made to the Lackawanna plant of 
Bethlehem Steel Co. Includes a table giving ore receipts, and pig 
Fe, steel and finished products capacity for a number of years, be- 
ginning with 1875 to 1937. VSP (12) 


OCTOBER, 1938 


10 


E. F. CONE, SECTION EDITOR 


Production of Raffinal (Purest Aluminum) and Its Uses in 
the Chemical Industry (Erzeugung des Raffinals (hochreinen 
Aluminiums) und dessen Verwendung in der chemischen Indus- 
trie) A. v. ZEERLEDER & E. ZuURBRUGG. Aluminium, Vol. 20, 
June 1938, pp. 365-378. Review. The historical development of 
fusion electrolysis for producing Al of highest purity is outlined. 
At present the most-used method is the 3-layer process in which 
3 (horizontal) molten layers in an electrolyte of a mixture of 
60% barium chloride, 23% aluminum fluoride and 17% sodium 
fluoride are formed; pure Al is the upper layer, electrolyte the 
center, and the impure Al the bottom (anode) layer. The elec- 
trolyte melts at 750° C., and the electrolysis is carried out at 
800° C., so that the magnesite lining of the furnace is not attacked. 
The electrodes are of graphite. The AIAG-Neuhausen uses a 
chloride-free electrolyte of Na-, Ba- and Mg or Ca cryolite, which 
has a m.p. even lower by 40°-50° C., and the electrolysis can be 
carried out at 740°-760° C. The process is made continuous by 
replenishing the anode (impure Al) steadily by lateral channels. 
A material of 99.999% purity is so obtained with impurities of 
0.0002% Fe, 0.0008% Si and 0.0003% Cu. As this purest Al 
has low mechanical strength, experiments were made with binary 
alloys of it with up to 1% of Fe, Si, Cu, Zn, Mg and Mn; 30 
different alloys were tested for corrosion in different alkalies and 
acids. Of all the additives, Fe increases solubility of Al in NaOH 
most, then Cu, and Zn hardly at all. Si and Mg have no effect 
and Mg considerably reduces the solubility in NaOH. In HCl, all 
additions except Mg increase the solubility; in H:SO., Zn and Mg 
have no effect while the others increase solubility. Diluted HNO, 
attacks the Cu-containing alloys most strongly, Fe, Si and Mn- 
bearing alloys are somewhat attacked, and Zn reduces the attack. 
Tensile strength is increased by Fe, Si, Cu, Mg and Mn, while Zn 
does not increase it. All results are more or less affected by the 
state of the alloys, i.e. cast, annealed, rolled, etc. Tables and 
curves show the complete tests. Ha (12) 

The Sintering of Hard-metal Alloys (Die Sinterung von 
Hartmetall-Legierungen) O. MEYER & W. EILENDER. Arc/ 
Eisenpiittenw., Vol. 11, May 1938, pp. 545-562. Review and 
original research. After a review of the development and pres- 
ent status of sintered hard metals the WC-Co alloys are considered 
in detail. The grinding, reduction, compressing, sintering, effect 
of grain size, and the properties of the sintered product are 
covered. In general, grinding to finer powder makes the sintered 
alloys considerably harder, but grinding too fine may cause grain 
growth during sintering. The degree of compression and sinter- 
ing temp. depend somewhat on the fineness of the powder; coarser 
powder requires higher compression and sintering temp. Com- 
pressing at elevated temp. in steel dies improves the hardness and 
structure. The optimum properties can be obtained by com- 
pressing and sintering in a graphite mold. Other hard metal car 
bides beside WC give good results, such as W:C, TaC, CrWC, 
and TiC and VC mixtures. CrC and MoC are not very good; 
SiC and BC are not usable. Sintered hard nitrides give rather 
poor products because the powder is not bound so well as the 
carbides by the usual metal binders, and because the nitrides 
decompose at lower temp. However, some satisfactory sinterings 
were obtained. 46 references. SE (12) 

Long-term Growth of World Aluminum Output. Roserr J. 
ANDERSON. Metallurgia, Vol. 18, July 1938, pp. 87-90. Review. 
Production-time curves for Al and other metals are given. Factors 
influencing Al consumption are discussed. Consumption of Al 
will probably increase even though consumption of other metals 
decreases. JLG (12) 

The Use of Oxygen in Metallurgical Processes. ROBERT 
DurrER. Metal Treatment, Vol. 3, Winter 1937, pp. 171-172, 
176. Translation from Stahb/i u. Eisen. See Metals and Alloys, 
Vol. 9, July 1938, p. MA 411L/9. JCC (12) 

The Philippines—A New Source of Manganese. RALPH 
KEELER. Eng. Mining J., Vol. 139, May 1938, pp. 29-32. 
Philippine ore often runs as high as 45-50% Mn, but beneficiation 
is almost universally necessary to insure uniform-grade clean and 
dry ore. Exports will not exceed 100,000 tons in 1938. 

WHB (12) 
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FREE SERVICE DEPARTMENT 


Replies to box numbers should be addressed care of 
METALS AND ALLOys, 330 West 42nd Street, New York. 


POSITION WANTED—Graduate metallurgical engineer, 
age 35, experienced in production welding and welding 
development of steel, stainless steels, and other alloys; 
coating of welding electrodes; capable of supervising pro- 
duction of welded pressure vessels and process equipment; 
completely familiar with x-ray and gamma-ray radiography 
of welds and castings. At present employed, desires po- 
sition in supervision of pressure vessel and process equip: 
ment production; in sales engineering or promotion where 
metallurgical training and experience in fabrication, weld- 
ing, etc. of steel and stainless alloys will be valuable; or 
other opening where indicated qualifications would be ap- 
plicable. Opportunity is prime consideration. Box MA-88. 


POSITION WANTED: Metallurgist with two years’ ex- 
perience in powder metallurgy. Age 25. Box MA-92. 


POSITION WANTED: Rolling mill superintendent, 
American, 34, excellent practical experience in brass, 
bronze and copper. Good technical education. 16 years’ 
experience. Free November Ist. Box MA-93. 


POSITION WANTED: Chemist with five years of chem- 
ical and metallurgical experience in ferrous and non-ferrous 
alloys. 29, single. Academic and industrial references. 
Location immaterial. Will consider research, production, 
business or teaching position. Box MA-95. 


POSITION WANTED: Graduate chemical engineer, 1938, 
interested in mining and metallurgical field. Some ex- 
perience in flotation reagents development. 22. Loca- 
tion no object. Box MA-96. 


PITTSBURGH REPRESENTATIVE—sales engineer with 
eight years’ experience selling scientific equipment desires 


MA 626 


connection with manufacturer who is interested in having 
personal representation in Pittsburgh district. Commi:- 
sion plan preferred. Box MA-98. 


POSITION WANTED: X-Ray operator thoroughly «x- 
perienced desires suitable connection. Box MA-99, 


POSITION WANTED: Engineer with Ph.D. degre 
from the Mining and Metallurgical Department of a rc -- 
ognized university desires connection making reports on 
plants or raw materials. Experience—plant operation, 
search consulting work. Box MA-100. 


POSITION WANTED: 20 years’ diversified experience 
in various office and factory activities with outstanding 
manufacturers. Broad knowledge of metals, their applica- 
tion and fabrication. Practical service in executive capac- 
ity, sheet metal, fixtures, appliances, foundry, machining, 
finishing and asembling, purchasing, production, sched- 
uling and standardization, storekeeping and accounting. 
Desires responsible connection, salary basis. No objection 


to traveling. Mature, married, intelligent, refined. Box 
MA-101. 


HELP WANTED: Experienced metallurgical chemist on 
chemical analysis of white metals, such as babbitts, bear- 
ings and white metal drosses. Give references and salary 
desired. Box MA-102. 


POSITION WANTED: Graduate plating chemist, wide 


experience, excellent references, seeks position. Box MA- 
103, 


HELP WANTED: Sales representatives wanted in prin- 
cipal industrial centers by a manufacturer of metallurgical 
testing and inspection accessories. Applicants should state 
experience, how long in business, territory coyered and 
what allied lines now handled. Box MA-104. 
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Current News 


A ‘‘Capsule’’ of Cupaloy 
to Last 5000 Years 


A very interesting and unique use of metals has recently been 
broadcast by the Westinghouse Electric & Mfg. Co., East Pitts, 
burgh. It is a “Time Capsule,” constructed of Cupaloy, which 
vill be buried 50 ft. in the ground at the New York World’s 
Fair under this company’s building. It will contain records and 
xamples of a cross-section of our modern achievements in science 

d art as represented by news reels and books reproduced in 

icrofilm, as well as selected products from laboratories, factories, 
nd cities including the formula for the alloy. 





_ It is expected that the capsule will withstand destructive forces 
tor 5000 yrs. at which time it may be brought to the light of day 
to reveal the civilizations of 1939. The capsule is 7 ft. 2 in. 
in length and 8 in. in diameter. It is made of the alloy Cupaloy, 
containing Cu, Cr and Ag, which is claimed will withstand the 
conditions involved. Within the corrosion-proof, water-tight shell 
will be a pyrex glass envelope embedded in water-proof mastic. 
The air will be removed and replaced with an inert gas; the 
contents, placed in the glass envelope, are expected to be preserved 
until 6939. 
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J. & L.’s New Laboratory 


Through use of a miniature steel plant, the first of its kind in 
the steel industry, a unique approach to research is being made 
in the new research and development laboratory of the Jones & 
Laughlin Steel Corp., Pittsburgh, which was opened last month. 
Here steel making facilities such as an open-hearth furnace, heat- 
treating furnaces and rolling mills of pilot plant size are used 
in conjunction with extensively equipped chemical, physical and 
metallographic laboratories in a direct approach to solving the 
problems of steel quality. 

This pilot plant of small manufacturing units will be used to 
investigate, with complete technical control, the various methods 
of steel making on a basis that enables the ready application of 
new and improved practices in the big furnaces and mills of the 
production departments. 

In the past, it has been the general practice to conduct research 
by a laboratory procedure which resulted in advancements being 
made in research faster than they could be tested and applied in 
the mills. 

The J & L research and development department overcomes this 
handicap by combining the research laboratory with an assembly 
of development equipment to form this unusual laboratory in 
which steel making practices can be studied on a small scale 
resembling mill conditions so that when new or improved prac- 
tices are turned over to the mills, they are certified to be com- 
mercially practicable. In addition, the staff is working to develop 
new designs for furnaces which give promise of bettering the 
quality of steel. 

The research and development division is under the direction 
of H. W. Graham, general metallurgist, which insures that the 
attention of the research staff, under H. K. Work, manager, is 
directed toward current problems and facilitates the coordination 
of their work with the metallurgical departments in the mills. 
This general direction also concentrates the research and develop- 
ment activities, yet separates them from the routine metallurgical 
control work carried on in the works at Pittsburgh and Aliquippa. 

The research and development laboratory, the result of ten years 
of progressive planning, will contribute greatly to an increased 
rate of progress toward improving steel quality. This novel ap- 
proach to steel research will form an important new link in the 
control by Jones & Laughlin of its complete sequence of opera 
tions from ore to finished product toward continually improved 
carbon steel quality. 


Winners in the Lincoln Foundation 


Awards in the Lincoln Foundation’s $200,000 program were 
made last month by the James F. Lincoln Arc Welding Founda- 
tion, Cleveland. The authors of papers receiving the principal 
awards were: 


Mr. and Mrs. A. E. Gibson, president and stockholder: 
spectively, the Wellman Engineering Co., Cleveland, wh 
Grand Award of $13,941.33. 

Robert E. Kinkead, consulting engineer, welding, Carnegie Steel 
Corp., Cleveland, award $8,852.94, for paper describing method 
of making clad steels. 

4. J. Carey, foreman, American Air Lines, Inc., Chicago, 
joint award $7,326.46 with Marvin Whitlock, engineer, American 
Air Lines, Inc., Chicago. 

Marvin Whitlock, engineer, American Air Lines, Inc., Chicago, 
joint award $7,326.46 with L. J. Carey, foreman, American Ai 
Lines, Inc., Chicago. 


re 
i 


») received 


The central committee of the jury of award of the James F 
Lincoln Arc Welding Foundation finds that the savings to indus 
try by arc welding claimed by the authors of papers aggregates 
$1,600,000,000. This figure is arrived at after discounting some 
very enthusiastic claims. It is an amazing figure and undoubtedly 
would have been much greater had all of the authors estimated 
gross savings from the application of arc welding to their product 


Spectrograph Laboratory 
at Ford Plant 


The Ford Motor Co., Dearborn, Mich., is equipping a com- 
plete laboratory with spectrographic apparatus, which, it is under- 
stood, will be used not only in experimental work but also for 
commercial control analyses. 
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Additions to Battelle’s Staff 


According to an announcement by Clyde E. Williams, Director 
of Battelle Memorial Institute, Columbus, Ohio, two recently grad- 
uated engineers have been appointed to Battelle research fellowships 
in the graduate school of The Ohio State University. Jack Anthony 
Nachowitz, a mechanical engineering graduate of the University 
of Illinois, has received a fellowship in metallurgy, while Sidney 
J. Brooks, a graduate of the Ceramic Engineering Department of 
The Ohio State University, has been appointed to a fellowship in 
ceramics. 

Roland B. Snow has become a research engineer at Battelle, 
and has been assigned to work on ceramics problems. He is a 
graduate of Ohio State University, where he majored in chemistry 
and mineralogy, and from which he received the degree of Ph.D. 
in 1936. For the past two years he has been petrographer on the 
research staff of Carnegie-Illinois Steel Corp., South Chicago. 

Ellsworth McSweeney has become a research associate at 
Battelle, and is beginning a study of organic tin compounds, one 
of several fundamental research projects financed by the Institute 
in the interest of research education. Dr. McSweeney was grad- 
uated from Oberlin College in 1934 and received a Ph.D. degree 
from the University of Rochester this year. 

Julian Glasser has jointed the staff of Battelle and is engaged 
in chemical and electrochemical research in the field of metallurgy. 
Dr. Glasser studied at the University of Illinois and at California 
Institute of Technology, and received his doctor's degree at The 
Pennsylvania State College in 1938. He has had industrial experi- 
ence as electrochemist with the Utah Radio Products Co. and as 
physical chemist with the General Electric Co. 


French Discusses Alloy Steels 


Production of finished Cr and Ni-Cr corrosion and heat-resisting 
alloy steels increased from 40,000 tons in 1935 to 76,000 tons 
in 1937, or 90% in two years, according to H. J. French, of 
the International Nickel Co., who gave an illustrated talk before 
the North West Chapter of the American Society for Metals re- 
cently. 

Discussing various outstanding developments of progress in the 
alloy steels, Mr. French said: “Serious attention is now being 
given to the broader use of stainless steels in aircraft construction, 
the stainless steel airplane wing having been proven by recent 
tests to be corrosion-proof, lighter, more rigid and more resistant 
to damage by vibration than wings made of previously used 
materials. As a result of recent experiences in flight, fire walls 
on large planes are also being made of stainless steel. Comment- 
ing on welding, he said: A comparatively few years ago the join- 
ing of metals by welding was viewed with interest but suspicion. 
In a short space of time this condition has changed and now weld- 
ing is an established process applicable to both carbon and alloy 
steeis.”’ 


Ferrous Powder Metallurgy 


The progress of Powder Metallurgy in the ferrous metal field 
has not kept pace with the exceptional progress made in the non- 
ferrous field. This is due principally to the fact that it has not 
been possible to introduce carbon in the necessary amounts or to 
control the percentage of combined carbon, says Charles Hardy in 
Metal Powder News. One of the difficulties is due to the fact 
that in producing alloy irons and steels the compressed powders 
must be sintered at a high temperature in a reducing atmosphere. 
During this procedure a large proportion of carbon is lost through 
decarburization, making it practically impossible to control the 
percentage of carbon in the finished product. This absence of 
carbon control results in a wide variation in physical char- 
acteristics, particularly hardness. 

Lately it has been possible to overcome this difficulty by intro- 
ducing the carbon as a carbide by a special process. Thus it is 
possible by correct mixing to obtain uniform hardness throughout 
the piece of 200, 300, 400 Brinell and higher. The effect of this 
development has been to open fields to powder metallurgy here- 
tofore closed to it. Gears, pins, cogs, tool holders and machine 
parts may now be produced having the characteristics desired. 
Powders incorporating the ingredients required, including iron, 
nickel, chromium, manganese, etc. are now available. 
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George Rogers Forms 
New Organization 


With the establishment of headquarters in Chicago, G. §S. 
Rogers & Co. resumes and extends the activities of G. S. Rogers 
& Associates, a Missouri corporation once large in the national 
picture as manufacturers and distributors of processing materials 
used in the metal-working industries. Added functions include 
technical supervision of manufacture at five plants in the Eastern 
and Central areas, where the company’s products are made to 
specifications drawn up by the research staff in Chicago. 

New liquid and solid carburizers, heat-treating and drawing 
salts, quenching oils, core oils, cutting oils, drawing compounds, 
and metal cleaners are now made and marketed nationally under 
the “G-S-R Specification” brand, according to an announcement by 
George S. Rogers, president of the new corporation. Closely 
identified with the industrial scene for the past 26 years as chemist, 
metallurgist, consulting engineer, and distributor, Mr. Rogers has 
created his new organization in line with what he sees as a 
national trend. 


Bridgeport Brass’ New Rolling Mill 


In the largest expansion and modernization program undertaken 
in the non-ferrous metals industry since 1929, Bridgeport Brass 
Co., Bridgeport, Conn., has announced the completion last month 
of a new rolling mill at Bridgeport, Conn. for the production of 
brass, copper and copper-base alloys for industrial and commercial 
use. 

Built at a cost of more than $4,500,000, the new plant, in whic! 
all rolling mill operations of the company will be located, mark 
the completion of the first major step in a long-range expansio: 
and modernization program which was inaugurated early in 193° 
according to an announcement by Ralph E. Day, president an 
general manager of the company. The plant has a total flow: 
area of more than 220,000 sq. ft., which makes it the larges: 
single unit of the 34 major buildings maintained by the compa: 
in Bridgeport. 

It is estimated that the new mill will have a_ producti 
capacity of over 6,000,000 Ibs. of metal per month, he stated. 


The Bach Decorated Metals 


Oscar B. Bach, noted designer and craftsman, noted for hs 
decorative work in metals, held a preview recently of the Bac) 
Product Galleries in temporary quarters in the Internation: ! 
Building, Rockefeller Center. While most of Mr. Bach's work 
has been in the original handcrafted design from his workshops 
and each piece has taken months or even years to design and 
create, the pieces shown in the gallery are multiple reproductions 
of his designs which brings them within economic reach of more 
modest purses. 

All of the objects shown are handcrafted in Mr. Bach’s own 
workshops from his own designs. They are indicative of the 
years of study given by the designer to the work of the 
Renaissance Italy and Spain and his adoption of the artifices of the 
early masters to modern metals and workmanship. One of his out- 
standing accomplishments is a method of coloring stainless steel 
as a result of which Mr. Bach has received world-wide acclaim. 


Symposium on Corrosion 


The Symposium on Protecting Metals Against Corrosion, com- 
prising four technical papers presented at a meeting of its Detroit 
section last spring of the American Society for Testing Materials is 
now available in pamphlet form. Copies can be obtained from 
the headquarters, 260 S. Broad St., Philadelphia, at 50c per copy, 
heavy paper cover. 

The four papers comprising this symposium include one on 
“Corrosion-Resistant Alloys” by H. W. Gillett, chief technical 
advisor, Battelle Memorial Institute; another on “Protection of 
Base Metals by the Use of Metallic Coatings” by C. E. Heussner, 
materials engineer, Chrysler Corp.; a third on “The Pre-Treat- 
ment of Metals’ by R. J. Wirshing, research engineer, General 
Motors Corp.; and a discussion on “Corrosion Protection by 
Means of Organic Coatings” by J. L. McCloud, metallurgical chem- 
ist, Ford Motor Co. 
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New York A. S. M. 
Chapter’s Smoker 


The annual smoker of the New York Chapter of American 
Society for Metals was held on the evening of Friday, Oct. 7 at 
No. 2 Park Ave., Building Trades Club. The pre-dinner enter- 
tainment in the lounge was given by Thelma Moore and _ her 
accordion; the dinner entertainment by an orchestra, by Miss 
Moore, and by Dell O'Dell. 


N. B. M. A. Convention 


The fourteenth annual convention of the National Battery 
Manufacturers Association is scheduled to be held at the Sherman 
Hotel in Chicago, Oct. 27 and 28, 1938. 

The N.B.M.A., 7 East 44th St., New York, has just issued 
its fourth statistical yearbook of the industry, which is offered 
to the membership and other interested parties at 25c for single 
copies. Substantial discounts are made on larger orders. The 
booklet contains interesting information regarding trends in motor 
transportation, motor car production and prices of raw materials 
as well as statistical data of the battery manufacturing industry. 


Munich to Have 13th International 
Acetylene Congress 


The thirteenth International Congress of carbide, acetylene, oxy- 
acetylene welding and allied industries will be held in Munich, 
Germany, from June 25 to July 1, 1939. The three preceding 
Congresses were held in Zurich in 1930, in Rome in 1934, and in 
London in 1936. Lectures and reports by internationally known 
experts are planned for the Congress. 


@ The Wean Engineering Co., Inc., Warren, Ohio, leading manu- 
facturer of strip steel pickling equipment, has been licensed by 
the Allied Development Corp. to make and install waste acid dis- 
posal systems by the new process developed by the Allied cor- 
poration. The Sharon Steel Corp. has a plant under construction 
at its mill in Sharon, Pa., which, when completed, will treat 
10,000 gal. of waste pickle liquor each day. 


@ Carboloy “Schools” conducted by Carboloy Co., Detroit, for 
users and prospective users of cemented carbides during the past 
year, will be continued this fall following a summer “‘recess’’, it 
is announced by the company. More than 5000 management 
executives, production executives and operators, in the metal 
working field, have attended this free instruction course since its 
inception in 1937. The “school” represents a serious effort on 
the part of this cemented carbide supplier to thoroughly acquaint 
shop men with all practical phases of cemented carbide use. 


@ The Salem Engineering Co., Salem, Ohio, engineers and man- 
ufacturers of industrial heating equipment, announce the appoint- 
ment of William N. Goggin of Goggin & Goggin Co., 407 South 
Dearborn Street, Chicago, as sales representative in the Chicago 
district. This company also announces the appointment of F. R. 
Wilson of 27639 Lathrup Blvd., Birmingham, Mich. as its sales 
representative in the Detroit district. 


@ The F. J. Stokes Machine Co., Philadelphia, manufacturers of 
chemical, pharmaceutical and other special machinery for metal 
forming, bakelite molding etc., has found it necessary to replace 
its oil-fired heat-treating furnaces with the latest gas-fired furnaces 
in order that they might improve the physical properties of the 
heat-treated portions of their machines to the same state of per- 
fection that they have improved the mechanical design of these 
machines. The industrial division of The Philadelphia Gas Works 
Co., cooperated in the bringing about of this improvement. 


@ Two national meetings are being planned by the American 
Society of Tool Engineers as part of its 1938-1939 program, as 
announced by Ford Lamb, executive secretary. One is the annual 
meeting at Pittsburgh, Oct. 14 and 15. The other is the annual 
meeting and Machine and Tool Progress Exposition which will 
open in Detroit the week of March 12, 1939. 
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Personals 


@ Dr. Walter R. Meyer, chief metallurgist and electrochemist of 
the General Electric Co., Bridgeport, Conn., will on Nov. 1 be- 
come Editor of Metal Industry, of New York. Dr. Meyer is well 
known, particularly in the electroplating field. 


@ Adolph Bregman, metallurgical engineer, since 1919 managing 
editor of Metal Industry, New York, has resigned as of Oct. 1, 
and has established an office at 123 William St., New York, as a 
consultant in the metal products manufacturing and metal finishing 
industries. 


@ O. M. Gibson, of Detroit, former metallurgist, Dodge Brothers 
Corp., has been appointed research director of G. S. Rogers & Co., 
Chicago manufacturers of processing materials used in the heat- 
treatment and finishing of steel machine and automotive parts. 
All production-control and research laboratories of the company’s 
Middle Western and Eastern Seaboard plants will be under his 
supervision, according to announcement made today by G. S. 
Rogers, president of the Chicago firm. The company manufac- 
tures solid and liquid carburizers, quenching and core oils, heat- 
treating salts, and metal cleaners. 


@ Dr. Richard M. Wick has joined the staff of the development 
and research department of the Bethlehem Steel Co. Dr. Wick 
has been with the National Bureau of Standards since 1929. For 
several years he has acted as consultant on the protection and 
surface treatment of metals to the Bureau of Aeronautics, Navy 
Department, principally at the Naval Aircraft Factory in Phila- 
delphia. 


@ Frank D. Newbury has been appointed manager of the new 
products division of the Westinghouse Electric & Manufacturing 
Company. Mr. George H. Bucher, president of the company, an- 
nounced his appointment as successor to Herbert Mygatt Wilcox 
who died July 28. 


@ Dr. Alan Morris, formerly research engineer, has been promoted 
to the position of chief metallurgist of the Bridgeport Brass Co.., 
Bridgeport, Conn. He will be in charge of the physical and 
chemical laboratories as well as research activities. 


@ Joseph T. Ryerson & Son, Inc. announce the appointment of 
A. L. Petersen as manager of their St. Louis plant effective July 1. 
Mr. Petersen is an engineering graduate of Armour Institute of 
Technology at Chicago. He has been with the Ryerson company 
for 25 yrs, and has had wide experience in practically every de-. 
partment of the business. 


@ T. J. Ess, combustion engineer, Republic Steel Corp., Massillon, 
Ohio, has resigned this position to become affiliated with the Asso- 
ciation of Iron and Steel Engineers, 1010 Empire Building, Pitts- 
burgh. Mr. Ess’ chief duties with the association will be sponsor- 
ing new editorial projects for the magazine, Iron and Steel Engi- 
neer, published by the society. 


@ Blaw-Knox Co. has announced that Donald C. Bakewell, vice 
president, was elected a director of the company at the last meeting 
of the board of directors. Mr. Bakewell became affiliated with 
Blaw-Knox early in 1937, being engaged in a sales capacity, and 
was elected a vice president on June 22, 1937. 


@ Plans and arrangements for the 5th annual Metal Mining Con- 
vention and Exposition of the Western Division, American Mining 
Congress, to be held at Los Angeles, Oct. 24 to 27, are rapidly 
rounding into shape. 


@ Of interest to production executives is the fact that the Monarch 
Machine Tool Co., of Sidney, Ohio, has completed the development 
of a 16 mm. colored motion picture film, which shows the pro- 
cedure by which Monarch lathe beds are “Flame Hardened.” This 
film is 100 ft. in length, and is titled so that it is completely 
explanatory of the “Flame Hardening” process in detail. 
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Book Reviews 


METALI.URGY 
Carl G. Johnson, R. S. Dean & J. L. Gregg 


American Technical Society, Chicago, 1938. Cloth, 5% x 8% 
in., 149 pages. Price $1.25. 


The avowed purpose of this textbook is “to present in a simple 
way some of the knowledge that is available concerning the manu- 
facture and behavior of the many metals and alloys that are used 
by our modern civilization.” The authors have been fairly suc- 
cessful in making the presentation simple and remarkably success- 
ful in presenting only “some” of the available knowledge. It 
takes a lot of courage to attempt a useful exposition, however 
simple, of a subject as broad as metallurgy in 150 pages. We 
are inclined to feel that the authors have done the best possible 
job under the obvious space limitations. 

The non-metallurgical reader of the book who seeks to acquire 
quickly a general working knowledge of the practical terminology 
of metallurgical engineering will, in general, be well rewarded. 
Some important points, however, are ignored. Thus, there is no 
discussion of the salient differences between tough pitch, oxygen- 
free or electro copper, and apparently the only way copper is an- 
nealed nowadays is in steam. Among the other metallurgically 
important subjects for mention of which one looks in vain are 
electrogalvanizing, creep and creep testing, anodic oxidation of Al 
and Mg alloys, Ca-Pb alloys for storage battery grids or cable 
sheaths, heat-treatable Be-Cu alloys, utility of controlled atmos- 
pheres in heat treating and so on. Electroplating is scarcely men- 
tioned and the increasing use of plated deposits to build up or 
surface harden industrial equipment is ignored. Welding, flame 
hardening and induction hardening come in for their share of inat- 
tention, as do methods of carburizing other than pack hardening 
or cyaniding, the metallurgy of bearings, the new Al-Ni-Co magnet 
alloys and the low alloy, high elastic steels with which the industry 
is currently deluged. 

Otherwise this little volume has distinct merit as an introduction 
to the subject, or for people who want to know something about 
metals without ever having to apply their knowledge in any direct 
practical fashion. The discussion on general metallography and 
the heat treatment of steels is simple, clear and apparently com- 
plete—except for the omission of any adequate discussion of 
austenite grain size control and the “quality” (hardenability, 
normality, etc.) differences among steels of similar compositions. 
Because each of the authors knows his particular phase of the 
subject so well, the book has a minimum of misinformation. 
Physical property values for various metallurgical products have 
been given over suitable ranges, rather than as individual ‘“‘average”’ 
values, and it is refreshing to find an elementary book that recog- 
nizes advances in cast iron metallurgy and endurance testing. We 
particularly like a short section that points out clearly the fallacy 
of ascribing coarse-fractured fatigue failures to “‘crystallization’’ at 
room temperatures. 

It’s just too bad the book couldn't have been made a little longer. 
—Frep P. PETERS. 
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Ss ENBORG’S TREATISE ON 
COPPER —In 3 Volumes 


Translated by A. H. Searle 


British Non-Ferrous Metals Research Assoc., London, 1938. 
Paper, 8 x 13 in., 536 pages. Price 28 S. postpaid to U. S. 


Although Swedenborg is better known for his philosophical 
and religious influences, he was assessor of the Royal College of 
Udines in Sweden and in 1734 published a book on minerals and 
their uses, hitherto not available in English. A translation of the 
3rd volume (De Cupro) of this treatise, dealing with conper 
and brass. is now available in mimeographed form, without illus- 
trations, by the cooperation of the Swedenborg Society and the 
British Non-Ferrous Metals Research Assn. 

The ores of copper then known and the methods of smelting 
them, especially in relation to separation of Ag are discussed; the 
calamine method of making brass, casting of statues by the lost 
wax process, and the chemical behavior of copper and of brass and 
bronze are all dealt with, including much citation from still older 
literature. 

Under the discussion of copper ore, it is stated ““We should not 
omit to mention that in New York, in Western India, 130 English 
miles distant from Pennsylvania, ore very rich in copper is mined; 
and it is put into cases and sent to England across the wide sea.” 
The description of English methods of making brass comments 
upon the fitting up of “a laboratory where they experiment on the 
different methods of converting copper into brass. It contains a 
large number of assaying ovens and furnaces, and machinery 
worked by flowing water. There is a small hammer used for 
testing how many blows the brass can endure without breaking.” 

The sections on bell, gun, and speculum metal are particularly 
interesting. The specific gravity of Swedish copper is recorded as 
8.834. Experiments on thermal expansion of copper and brass are 
described in detail. Previous writers, 160 in number, are cited. 

The translation was made in 1901 by a translator handicapped 
by being deaf and dumb, who was an engraver by trade, with no 
metallurgical training. His knowledge of Latin was so good that 
the translation would not have been improved had he been a 
metallurgist. 

It is a pity that the illustrations were not photostated and 
included with the mimeographed publication, and one wonders 
whether the paper used will hold its strength. Perhaps micro film 
methods will soon solve the problem of reproduction of such 
material. 

Any metallurgical engineer can spend some very interesting hours 
browsing through the book. It makes one realize that, a hundred 
years hence, present day metallurgical publications will seem as 
archaic and the methods as crude, and today’s production will be 
recalled as an art instead of a science. For example, present day 
publications on powder metallurgy will probably seem just as odd 
then, as this discussion of copper and brass does now.—H. W. 
GILLETT. 


METHODS FOR THE CHEMICAL 
ANALYSIS OF ALUMINUM 
AND ITS ALLOYS (Chemische Analysen- 


Methoden fiir Aluminium und seine Legierungen) 


K. Steinhauser 


Verlag Aluminium-Zentrale, Berlin, 1938. Paper, 8% x 12 in., 
24 pages. Price 5 RM. 


Methods are given for the determination of Si, Fe, Cu, Ti, Mg, 
Mn, Sb, and Zn. The precision and the time required are stated 
and comments made as to interfering elements. The book is essen- 
tially a compilation of data sheets, each of which gives details of 
procedure for the determination of a single constituent. 

Sixteen standard samples can be supplied —H. W. GILLETT. 


MOLYBDENUM IN STEEL 


Climax Molybdenum Co., New York, 1938. Cloth, 8% x 11 in. 
127 pages. Free, on application to the publisher. 


Property plots, tables, and brief discussion of the various classes 
of Mo steels, including C-Mo, Cr-Mo, Ni-Cr-Mo, Ni-Mo, Mn-Mo, 
Si-Mo, nitriding steels, high-speed steels, die steels and general 
discussion of Mo in heat and corrosion resisting steels and in cast 
steels. In a few cases the properties of coarse and fine grained 
steels are differentiated. 

The treatment is condensed: For example, only a little over a 
page is devoted to Mo high-speed steel. The data may be classed 
as handbook material rather than as propaganda, and the book 
will take its place on every metallurgical engineer's shelves along 
with the A.S.M. Handbook, “Nickel Alloy Steels” and “Vanadium 
Steels and Irons.""—H. W. Grier. 
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METALLOGRAPHY. 4th Edition 


Cc. H. Desch 


Longmans-Green and Co., New York, 1937. Cloth, 534 x 8% in., 
402 pages. Price $8.00. 


This standard text in its earlier editions is well known to many 
American metallurgists. The most obvious difference of the new 
version is the inclusion of two meaty chapters on X-rays by G. D. 
Preston, an associate of Dr. Desch at the National Physical Labora- 
tory; otherwise the structure of the book is about the same. The 
individual sections, however, appear to have been revised exten- 
sively. The field covered is wide; it includes phase diagrams, 
constitution, thermal analysis, dilatometry, pyrometry, microscopy, 
crystals and crystallization, transformations, physical properties, 
corrosion, and separate chapters on ferrous and non-ferrous alloys. 
In fact the field is so wide that the allotted wordage necessarily 
resulted in skimping here and there, but it is doubtful if this could 
be avoided in any book designed for students’ use. 

The long and successful career of ‘“Metallography” is prima 
facie evidence for its excellence. It is with some reluctance, there- 
fore, that it is suggested that more care could have been exercised 
advantageously. The student has enough trouble with subjects 
as complex as some of the aspects of metallography without added 
difficulty from statements that are diffuse and sometimes erroneous. 
A case in point is the portion of the book devoted to thermody- 
namic aspects. It is granted that lucidity and accuracy are difficult 
to achieve here, but there is little excuse for such slips as “‘to 
ensure equilibrium during melting,’ or showing phase diagrams 
containing constructional errors of the most obvious kind. 

Another is that dealing with ferrous alloys. Here much of the 
trouble seems to arise from resorting to literature of unnecessary 
antiquity. For example, a 1908 reference is cited as authority for 
the statement that “intermetallic compounds, one component of 
which is ferromagnetic, are almost always devoid of that property.” 
The files of the author's own laboratory contain data showing that 
such ferromagnetic compounds are by no means rare. Out-dated 
literature may also have been responsible for numerous errors of 
fact about carbides in alloy steels. By turning to the discussions 
of such topics as crystals and crystallization, however, the reader 
finds the sort of exposition that elevated the book to the position 
of eminence that it has held for so many years——J. S. MARSH. 


PROGRESS IN CHEMICAL 
EQUIPMENT—MATERIALS (Portschritte 


des chemischen Ap paratewesens—W erkstoffe) 


Parts I and Il. 
A. Braeuer and J. Reitstoetter 


Akademische Verlagsgesellschaft m.b.H., Leipzig, 1938. Paper, 
7% x 114% in., 320 pages. Price 28 RM. 


This is a classification of some 2600 German patents relating to 
materials used in the chemical industry. The listed patents (128 
pages) were granted in the period from 1877 to December 1936. 
Those patents issued up to June 1922 are briefly described and 
their claims are summarized in an appendix of 192 pages. 

Half of the book refers to metals, and covers the following 
metals and their alloys: Cu, Pb, Zn, Cd, Sn, Ni, Sb, Bi, Co, Cr, 
Mn, Tl, Ti, Hg, noble metals, Ta, Re, Mo, W, Fe and steels, 
cast iron. Most of the remainder is devoted to non-metallic 
materials used—or rather proposed—for the construction of chem- 
ical apparatus such as glass, concrete, slag, porcelain, oxides, car- 
bides, etc. A short text precedes each group of patents. 

The limitations of such a collection of patents are in general: 
(1) Materials commonly used in the chemical industry before 
the introduction of patent laws are not covered, (2) the actual 
value of the construction material cannot be inferred, (3) many 
materials having possibilities or being actually used in the chemi- 
cal industry were not expressly characterized as such in the patent 
issued and are, therefore, disregarded in the patent collection. 

The latter shortcoming becomes very evident on scrutinizing, 
say, the chapter on corrosion-resistant brasses or steels. For 
instance there are only 14 patents mentioned referring to the com- 
position of nickel-chromium steels. A consultation of Gruetzner’s 
“Patentsammlung’ (See review in Metals and Alloys, Vol. 7, 
March 1936, p. MA 153L/7) reveals the large number of inter- 
national patents actually granted in this field. The inclusion of 
only German patents in the Brauer-Reitstétter collection is a serious 
limitation in the eyes of the foreign reader. However, as to sur- 
face treatment, working, specific applications, properties, etc., the 
present collection goes beyond the scope of the classical Gruetzner. 

The collection may be of some help to librarians, but it is 
doubtful that the American metallurgical engineer will fall back 
on it as it leans too much to the chemical side. The metallurgical 
part is obviously incomplete—Ericu Frtz. 
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WELDING HANDBOOK —1938 


American Welding Society, New York, 1938. 6 x 9 im., 1211 
pages. Price to non-members, $6.00. 


Much of the literature of welding is cluttered up with propa- 
ganda type articles showing how easy and economical it is to 
assemble something by welding. It is a relief to have a whole 
book that starts from the premise that welding is a perfectly good 
method of engineering construction and is wholly devoted to how 
it is best done. 

There is more in it than one might expect from the title, since 
silver soldering, soft soldering, copper brazing, metal spray, oxygen, 
flame and arc cutting, flame hardening, and hard facing are all 
dealt with. The sections are written by 90 authors who can 
speak authoritatively. 

Some 350 pages are devoted to materials and metallurgy, and 
to testing, besides constant attention to metallurgical aspects in 
the other sections. The sections devoted to the fundamental metal- 
lurgy of welds, to plain carbon steels, low alloy steels, chromium 
and stainless steels, manganese steels, copper, aluminum, and nickel 
and their alloys are excellent by any metallurgical criterion, as are 
the sections on testing. The technical and engineering aspects 
appear to be equally high grade. 

The handbook will be essential in any metallurgical library — 
H. W. GILLeTrT. 


THE PHYSICS OF MECHANICAL 
TESTING (Physik der mechanischen Werkstoff- 


prifung) 
Wilhelm Spaeth 


Julius Springer Verlag, Berlin, 1938. Paper, 6% x 934 in., 179 
pages. Price 14.60 RM. 


Spath examines the mechanical testing of metals in static, damp- 
ing, and endurance tests from the point of view of the influence 
of the type of testing machine and the method of testing upon the 
results, so as to untangle the factors that are due to the material 
tested from those superimposed by the way it is tested. Actual 
materials are cited only as examples, the book deals with testing, 
not with materials. 

He is particularly concerned with the difficulty of determining 
proportional limit in static testing. The question of upper and 
lower yield points and of the influence of the stiffness of the test- 
ing machine, is dealt with. Speed of loading, and geometry of the 
specimen in relation to the stress-strain diagram are discussed. 
Damping and the way it shifts with the degree of loading, is 
critically examined. This leads up to endurance testing and the 
examination of ‘‘accelerated’’ endurance tests. 

Putting all these factors together, he suggests a ‘‘static-dynamic”’ 
method in which repeated tension is applied, by axial loading, to 
a specimen, in an apparatus designed to show proportional limit 
by picking up the sum total of a very tiny elongation many times 
repeated. Concurrently, the equipment would show how much 
damping accompanies this deformation. The outfit is shown sche- 
matically, but it is stated that such equipment is being built. 

A sincere effort has been made by the author to get down to 
fundamentals. The result will interest testing engineers, but will 
make them wish that a similar method of attack had also been 
applied to impact and creep —H. W. GILLETT. 


SPECTROCHEMICAL ABSTRACTS 
1933-1937 


F. Twyman 


Adam Hilger, Lid., London, 1938. Paper, 6 x 9% in., 52 pages. 
Price 45, post-free. 


This is a 52-page bibliography consisting of abstracts of over 
200 papers on spectrochemical analysis published in the last 5 
years. The abstracts are each from 1 to 10 lines in length. 

Very useful indeed is the classification of the abstracts into 
groups according to the subject treated. Thus, Part II of the book 
comprises 30 pages of abstracts under the headings: Substances 
Examined and some of the Elements Determined; Apparatus; Meth- 
ods; and General. The section on Substances Examined is further 
subdivided according to type of material; there are 10 pages on 
the examination of metals and alloys, by far the largest group in 
the book. 

Part I contains the references arranged alphabetically accord- 
ing to authors names, and must be used in conjunction with cross- 
references in Part II, if the papers cited are to be examined in the 
originals. 

This is a very useful bibliography and should be worth much 
more than the purchase price —FrepD P. PETERS. 
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-1-ORE CONCENTRATION 


Crushing, Grinding, Plant Handling, Gravity Concentration, Flotation, 


Magnetic Separation, Amalgamation, Cyanidation and Leaching. 








Gold Ore from the Parkhill Gold Mines, Limited, Michipi- 
coten Area, Ontario. C. S. PARSONS ET AL. Can. Dept. Mines 
& Resources, Bur. Mines Rept. No. 785, 1938, pp. 4-11. An ore 
assaying Au 0.36 and Ag 0.10 oz./ton, Cu 0.04, Fe 12.54, pyrrho- 
tite 1.27 and S 1.03% was tested. Fouling by pyrrhotite may 
be prevented by adding PbO to the ball mill or Pb(NO;):2 to the 


JOHN ATTWOOD, SECTION EDITOR 


Porcupine Mines, Limited, Timmins, Ontario. I[bid., pp. 85-99. 
The Au is associated with sulfides and can be concentrated, but 
ratio of concentration will be low. It is very fine, some sub- 
microscopic, and no grinding within economic limits will expose 
more than 85%. Graphite is amorphous and does not appear to 
cause precipitation of Au from cyanide solution. Any Au exposed 


barren solution going to the grinding circuit; excess Pb should be 3 by grinding is readily soluble in cyanide solution. Cyanide con- 
avoided. Fouling can be avoided also by grinding in water, sumption is high. Ore may be cyanided (83% recovery at 96% 
filtering after first thickener, then repulping in cyanide solution. —200 mesh) or floated with regrinding aad cyanidation of the | 
Gold Ore from Preston East Dome Mines, Limited, South Por- concentrate (85% extraction at 85% —200 mesh with regrind | 
cupine, Ontario. J[bid., pp. 12-19. Straight cyanidation of this _ to 100% -—325 mesh). Gold Ore from the Naybob Gold | 
ore, assaying Au 0.195 and Ag 0.06 oz./ton, is not recommended Mines, Limited, Timmins, Ontario. I[bid., pp. 100-118. Maxi- 
due to its slow settling rate. Au can be concentrated by flotation; mum extraction of 82% of the Au can be obtained by cyanidation 
cyanidation of the concentrate after regrinding gives as good over- at 89% —200 mesh for 24 hours. Increased grinding or extrac 
all extraction as straight cyanidation of the ore. If pine oil is tion time gave no improvement. Bulk Flotation of Aldermac 
used as a frother, there is low cyanide extraction of the Au from 4 Chalcopyrite-pyrite Ore. IJdid., pp. 119-145. Bulk flotation of 
the concentrate; this is aggravated if CuSO, is used, as it pro- Cu and Fe sulfides with subsequent separation is superior to sele 
motes flotation of talc and carbonates which in turn absorb pine tive flotation; costs are less, grade of Cu concentrate is higher anc 
oil and increase frothing in the cyanide agitators. This difficulty operation is simpler. Enough xanthate must be added to float th 
is avoided if cresylic acid is used as the frother. Gold Ore from large weight of pyrite; pyrrhotite can be floated by increasing r 
Siscoe Gold Mines, Limited, Siscoe, Quebec. I[bid., pp. 20-27. agents and its amount will govern S content of pyrite concentrat: 
Ninety-nine% of the Au in an ore assaying Au 0.82 and Ag 0.16 Xanthate is most effective when added to the cells. Dipheny! 
oz./ton can be recovered, 59% by amalgamation and 40% by quandine improves character of froth in the Cu circuit and als 
cyanidation at 66% —200 mesh, by grinding in cyanide, amalga- slightly raises Cu recovery by assisting in flotation of coars< 
mating the trap and blanket concentrates, adding the amalgam 5 chalcopyrite. Zn can be discarded in mill tailing or recovered 
residue to the blanket tailing and agitating for 24 hrs. Gold Ore an extra circuit. In selective flotation it contaminates the Fe pri 
from the Sladen-Malartic Mines, Limited, Amos, Quebec. /+id., uct. If classifier overflow is not aerated, Cu flotation is difficu!t. 
pp. 28-35. The ore, assaying Au 0.385 and Ag 1.52 oz./ton, AHE (1) 
cyanides readily (extraction Au 97%, Ag 95%) at 75% —200 Mining and Milling Methods and Costs at the Summitville 
mesh. Gold Ore from Hard Rock Gold Mines, Limited, Geraldton, Consolidated Mines, Inc., Summitville, Colo. Jos. R. GuITER: 
Ontario. I[bid., pp. 36-39. The ore assays Au 0.285 and Ag U. S$. Bur. Mines Information Circ. No. 6990, Aug. 1938, 23 p 
0.12 oz./ton, Fe 7.27, $ 11.08, As 0.08 and pyrrhotite 0.14%. Au is the only value in the ore; assays in Aug. 1937 averaged 0 
Au is fine and associated with sulfides. A proposed flow sheet g _oz./ton. The flow sheet is described. It consists of a combina- 
involves grinding to 70% —200 mesh in cyanide in a ball mill— tion of gravity concentration and flotation followed by cyanidation 
classifier circuit, overflow going to precipitation and underflow to of tails. After crushing and grinding, —10 mesh ore goes ‘0 
tables from which tailings would go to cyanide agitators and con- Wilfley tables; the Au streak goes to the high-grade section, t!.c 
centrate through a regrind mili to cyanide agitators. Or, ore concentrate is shipped, tails are added to the +10 mesh mates 
could be floated and concentrate reground and cyanided. Mill -——~ and classified, sands being returned to the ball mill and fines going 
Products from Little Long Lac Gold Mines, Limited, Little Long to flotation; middlings are retabled, Au streak, concentrate and 
Lac, Ontario. [bid., pp. 40-42. Most, if not all, Au in flotation tails being treated as above. Flotation concentrate is cleaned, 
concentrate is in sulfides in submicroscopic form. Ore and Con- the concentrate from the cleaner being shipped and the tails join- 
centrate from the Minto Gold Mines, Limited, Bridge River 7 ing table tails (see above). Tails from rougher flotation are 
District, British Columbia. [did., pp. 43-52. Au recovery of thickened, overflow going to waste, underflow being filtered and 
92% can be made by flotation, providing an ore feed averaging 0.4 cyanided. High-grade ore from the mine, assaying more than 
oz. is procurable. With lower-grade feed, concentrate must be 4 oz./ton, and the Au streak from the tables receive special treat- 
recleaned, lowering recovery. The flotation concentrate is not ment. After tabling, the concentrate is retabled and the reject 
always amenable to cyanidation, but by roasting, 90% of its Au —— of the second table is shipped. All other material from the first 
could be extracted. Direct cyanidation of ore is not satisfactory ; table is sent to the main section of the mill. The concentrate 
extraction is 80%, but reagent consumption is high and barren from the second table is ball-milled in Hg, then tabled, sands 
solutions must be discarded. Gold Ore from the Kerr-Addison being shipped and amalgam treated and retorted. Recovery is 
Gold Mines, Limited, Larder Lake, Ontario. [bid., pp. 53-60. 8 more than 90%, costs $2.977/ton milled. AHE (1) 
Cyanidation of ore assaying Au 0.55, Ag 0.07 and Cr 0.15 oz./ton, * ni . ; 
77% —200 mesh, gave more than 97% extraction, tailing 0.015 Mining and Milling at Dome, Hollinger, and McIntyre. 
a ge es hers teen's aF 7 thers James D. Harr. Can. Mining Met. Bull. No. 318, Oct. 1938, 
oz. Au/ton. A cycle test gave 99% extraction, tailing 0.005 oz. 160-486. A imately 76% of the Au in D hes. 
Au. Chromite Ore from the Chromium Mining and Smelting Pp. 469-486. a agrees daha . 7 in he s ee ed * 
Corporation, Limited, Obonga Lake, Ontario. Ibid, pp. 61-74. —— i” @ Coarse, free state and is easily and cheaply a A y 
Chromite is all freed at 65 mesh. Since chromite tends to over- GTAvEy COREE Se blanket tables. The rest of the Au Is 
grind and slime, it should be concentrated as soon as freed. Dis- recovered by cyanidation. The Hollinger and aoe Mel ae 
charge from rod mills should be jigged and tailings screened, +20 cancels large part of their Au mocmies with su a. At McIntyre, 
mesh to be returned to the mill, —20 mesh classified and tabled. re «a Au is trapped by unit flotation cells and a ge: rer 
Table middlings should be reground. Concentrate will be about trate made which eliminates necessity for a ee! = poy 
42% Cr:Os, gangue inclusions preventing a higher grade. Re- cyanide plant. At Hollinger, a separation can be made HE 1 
covery of 78% can be obtained. Gold-copper Ore from the Slave the Concemfente ts reground and cyanided. m ( 
Lake Gold Mines, Limited, Great Slave Lake, N. W. T. [did., Cyanidation of Antimonial Ores. Chem. Eng. Mining Rev., 
pp. 75-84. The ore assays Au 3.15 and Ag 0,29 oz./ton, Cu —— Vol. 30, June 10, 1938, pp. 344-346. Abstracts are given of 
1.67, WO, 1.20, Sn 0.20, Fe 5.25 and S 3.19%. Amalgamation reports of 2 investigations on antimonial bearing Au ores carried 
of trap, blanket and flotation concentrates recovers 85% of the out under the ore-dressing research scheme of the Council for 
Au; Cu concentrate retains approximately 5%; flotation tailings Scientific & Industrial Research. Close control of the alkalinity 
carry 10% of the Au, which can be extracted by cyanidation. W 10 of the solutions is essential. Lime reduced recovery from 70% 
and Sn recoveries were low, due to tendency of wolframite to to about 19%. The reports cover the cyanidation of antimonial 
slime. Over 90% of the Cu can be recovered by flotation in a tailings and the treatment of smelter residues from Costerfield, 
concentrate assaying 25% Cu. Gold Ore from the Moneta Victoria. WHB (1) 
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2-REDUCTION 


Blast Furnace Practice, Smelting and Electro-refining. 





2a. Ferrous 


Desulphurizing Pig Iron with Sodium Carbonate (Entsch- 
wefelung des Roheisens mit Soda) N. THEISEN. Stah/l wu. Eisen, 
Vol. 58, July 21, 1938, pp. 773-779. Original research. The 
reactions for the desulphurization of pig Fe by means of Na:COs 
are given, along with results of extended plant tests. About 0.5% 
NasCO; is required for about 0.1% S in the pig Fe; excess 
NazCOs; is used less efficiently. The NazCO; should be added to 
the stream of pig Fe during tapping. A lower tapping temp. gives 
better desulphurization, as at higher temps. some of the Na may 
be volatilized. About 6-10 min. should be allowed for the reac- 
tion. Beyond this there is risk of a slight resulphurization. A 
basic ladle lining is desirable, as silica in the blast furnace slag or 
in the ladle lining combines with part of the Na:CO;. It is 
preferable to desulphurize after the mixer rather than directly from 
the blast furnace. Fe containing more than 0.2% S should be 
desulphurized at both stages. To hold the Fe loss to a minimum, 
about 20% as much C as NasCO; is also added. The possibility 

f utilizing the NasCOs-treated slag is mentioned. SE (2a) 


Hanging of Blast Furnaces. K. MESSERLE & I. SHATUNOV- 
KI. Teorta i Pract. Met., Vol. 10, No. 3, 1938, pp. 3-8. In 
Russian. Nine cases of hanging of small and large furnaces, and 
eans used for correction of the trouble are described. When 
sing pressure indicates the beginning of hanging, lower the temp. 
f the blast and then its volume. With furnaces running cold, 

order should be reversed. The charge should be forcibly 
ttled 20-30 min. after movement ceases. Because the reduced 
nount of blast decreases the quantity of dust carried away, the 
urden should be adjusted to compensate when powdery ores are 
ised. Cold-running furnaces are more susceptible to hanging 
han hot. (2a) 


Production of Basic Bessemer Pig Iron in the Blast Fur- 
1ace with Acid Practice from Low-iron German ores (Ersch- 
melzen von Thomasroheisen im Hochofen mit saurer Schlacken- 
fiihrung aus eisenarmen deutschen Erzen) W. LENNINGS. 
Stahl u. Eisen, Vol. 58, June 9, 1938, pp. 623-630. Review. 
Under present operating conditions the best utilization of the low 
grade German ores can be obtained by sorting both foreign and 
German acid ores, and smelting them in acid furnaces, whereas 
high grade foreign low-silica ore should be smelted separately in 
basic furnaces. SE (2a) 


The Production of Vanadium from German Raw Materials 
(Die Gewinnung von Vanadin aus deutschen Rohstoffen) H. 
ZIELER. Stahl u. Eisen, Vol. 58, July 14, 1938, pp. 749-756. 
Review. Minette ore and pig Fe from this ore contain appre- 
ciable V. The V can be concentrated in the slag as much as 10- 
fold by blowing the pig Fe either in a basic or acid converter. 
When such slag is properly burdened in the blast furnace, a pig 
Fe with 1 to 1.5% V is obtained. Such pig Fe can in turn be 
oxidized to give a slag with 10 to 15% V. SE (2a) 


A Rapid Reaction Agglomerating Furnace. Ind. Chemist, 
Vol. 14, July 1938, pp. 268-271. Descriptive. Details of design 
and operation of a new type furnace, installed at Soc. des Aciéries 
de Longury, France, for agglomerating dry dust from the down- 
comers, flues and electrostatic dust catcher of their blast furnace 
plant. Basic feature of operation is the injection of finely divided 
material tangentially into a vertical cylindrical chamber counter- 
current to an ascending spiral of hot gases. RAW (2a) 


Relieving the Blast Furnace by Thermic Burden Preparation 
(Hochofenentlastung durch warmetechnische Méllervorber- 
eitung) K. GUTHMANN. Stahl u. Eisen, Vol. 58, Aug. 11, 1938, 
pp. 857-865. Original research. mares | roasted ore and calcined 
limestone relieved the burden on the blast furnace, reduced coke 
consumption and the formation of flue dust, and increased ops 
SE (2a 


with low grade Fe ore—all appreciable economies. 
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Blowing Rate of Blast Furnaces. Z. I. NEKRASOV. Teoria / 
Pract. Met., No. 4, 1938, pp. 5-12. In Russian. Survey. Results 
of 13 series of determinations of the size and shape of the oxida- 
tion zone in different blast furnaces are summarized. The influ- 
ence of the volume of blast, blast velocity and kinetic energy of 
the air supplied were studied. Penetration of the oxidation zone 
into a furnace depends on the amount of wind as well as its 
velocity at the tuyeres, both acting in the same direction. Volume 
increase extends the zone inwards and sidewise; velocity increase 
results in a longer but narrower zone. A decrease in the kinetic 
energy of the blast by cutting its volume and velocity leads to a 
considerable diminution of oxidation zone. The data presented 
show the disappearance of O and CO, at much deeper levels than 


those usually accepted. (2a) 
2b. Non-Ferrous 
Thermal Extraction of Beryllium. E. J. Groom. Light 


Metals, Vol. 1, July 1938, pp. 203-204. The recent success with 
the thermal extraction of Mg has led to considerations of a similar 
process for the production of metallic Be by the reaction BeO -++ C 
= Be + CO. Unfortunately, the reaction is readily reversible. 
The reaction Bes;C = 2 Be + C is also reversible; but only the 
dissociated Be is a gas at the temp. of dissociation and 4t is rela- 
tively easy to prevent the reverse reaction by condensing the Be 
on a cool surface. This method is the basis of a patent recently 
granted to the Osterreichisch-Amerikanischen Magnesit A.G., which 
largely developed the Mg thermal extraction method. At 2250° C., 
dissociation is 97% complete. This method could be used also 
for the production of any desired alloy by introduction of the other 
metal into the reaction chamber in the molten state. This method 
would have none of the difficulties associated with present prac- 
tice in alloying Be with other metals where the high melting point 
and highly reactive nature of Be introduce difficulties. Another 
way of forming the Be alloy, would be to simultaneously heat and 
press metal powders together. AUS (2b) 


British Magnesium Production. Light Metals, Vol. 1, July 
1938, pp. 193-196. British production of Mg began on Dec. 12, 
1936, with the completion of the plant of the Magnesium-Electron 
Co. at Clifton Junction, near Manchester. It is sufficient for 
domestic needs. At present, magnesite is obtained from Greece, 
but British dolomite will shortly be used as the raw material. Mg 
is produced by electrolysis of MgCls. Reduction of the ore at a 
high temp. in a low pressure atmosphere of H with recovery of 
Mg by distillation is being considered. The Cl generated at the 
anodes of the reduction pots is recovered and recirculated to the 
chlorination chambers. Three furnaces of 2-tons capacity are used 
for ingot production, while a number of smaller furnaces are avail- 
able for billet production. A unique feature is the installation of 
several specially designed machines for the rapid production of 
Mg powder. AUS (2b) 

Production of Aluminum at Héyanger and Fabrication in 
Holmestrand (Aluminium fremstillingen in Héyanger og bear- 
beidelsen i Holmestrand) S. KLOUMANN. Tek. Ukeblad, Vol. 85, 
June 9, 1938, pp. 272-275. Norwegian Aluminum Co.'s plant at 
Héyanger has an annual capacity of 8400 metric tons. Bauxite 
with 50-60% Al:O; is imported from the Mediterranean countries 
and purified by the Pedersen process, in which about 5000 tons of 
low-S pig Fe is obtained as by-product. Alumina dissolved in a 
cryolite bath is electrolyzed to give 99.6-99.7% Al. The common 
Al alloys are also produced. Electrodes for the Al furnaces are 
produced locally. The company’s fabricating plant at Holmestrand 
is equipped with modern rolling mills and plants for plating and 
electrolytic oxidation of Al. BHS (2b) 

At the East St. Louis Smelter. N. L. ALLEN & R. A. YOUNG 
(Am. Zinc Co. of Ill.) Eng. Mining J., Vol. 139, Aug. 1938, pp. 
61-66, 69. Slab Zn and anodes, H2SQx., and metallic Cd are pro- 
duced at this smelter. A pictorial flowsheet illustrates the process 
followed in reducing Zn concentrates for the production of Zn 
and H,SO,. WHB (2b) 
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The Practical Value of Controlling the Properties of Mould- 
ing Sands at Elevated Temperatures. R. F. Hupson. Foundry 
Trade ]., Vol. 59, Aug. 4, 1938, pp. 79-80. Review. Controlling 
the composition of the molding sands, and so incidentally con- 
trolling the expansion and other variable properties at high temp. 
results in more efficient foundry practice. Sands with low or no 
expansion and with other satisfactory properties are mot neces- 
sarily perfect as many other factors play their part in the produc- 
tion of satisfactory castings. Given a sand with satisfactory high 
temp. properties, however, and another without these properties, 
other things being equal, the sand with the good properties will 
always produce a much superior casting to the other sand, 
especially when subject to unequal heating. Three test molds 
were rammed and cast, the method of running being as severe a 
test as possible, the molten metal directly impinging on the core 
at a very high casting temp. These 3 molds were made under 
exactly similar conditions and cast in the same way, the one dif- 
ference being that the cores on which the metal impinged were 
made with sands having different compositions, thereby altering 
their properties at high temp. Three cores were also treated alike, 
their additions of carbonaceous materials being the only variable; 
the base sand was the same in each case. Experimental castings 
weighed ,128 lbs. The first mixture was an ordinary drysand 
facing sand as used for castings up to 30 tons; the second and 
third were the same mixture but with increasing additions of saw- 
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dust. The 3 molds were cast at 1350° C. The casting made in 
the mold with the least expansion was quite satisfactory, while 
the other 2 were decidedly scabbed, the one with no sawdust and 
the greatest expansion being definitely the worst. The action of 
sawdust is simply explained. When temp. of 500° C. is reached, 
the sand or quartz begins to expand and, as it is stronger than 
the surrounding core surface, causes the core to buckle. Sawdust 
and other carbonaceous materials burn out and leave voids so as to 
relieve that expansion. Further tests were made using a facing 
mixture of old crushed firebrick with 3% bentonite. This crushed 
firebrick sand has no expansion and has proved invaluable for 
faces of the mold or core that have to withstand the prolonged 


flow or impingement of molten metal. AIK (3) 


Molding Sands for Non-ferrous Metals. SAmM Tour (Lucius 
Pitkin, Inc.) Iron Age, Vol. 142, July 28, 1938, pp. 22-24. 


Practical description of some of the essential problems of non- 


ferrous foundries in connection with sands. Proposes a set of 
specifications which in general will properly select sands for non- 


ferrous foundry use. Tests conducted on various sands show wid« 
variations in essential grain size distribution. States that simp\ 
grain fineness designation showing average grain fineness in accord 
ance with A.F.A. method is insufficient. However, sieve analysi 
plus an A.F.A. clay content determination are basic tests upo: 
which foundry sands should be classified, designated and pu: 
chased. Proposes a classification for 3 different grades of mold 
ing sands and for one grade of core sand suitable for the majorit 
of work done in non-ferrous foundries. Includes tables and chart 
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“During the summers of 1936 and 1937 we fused 54 rock samples in our Ajax-Nerthrup 
Furnace. The samples consisted of mixtures of limestone and shale and limestone and 
quartz. The furnace was customarily operated at 1500 C. The purpose of the fusion was 
to secure molten rock which was poured through a steam jet, and rock wool obtained. 
The results of this research were published in ‘Rock Wool Resources of Kansas,’ State 
Geological Survey of Kansas Mineral Resources Circular 5, 1937, and ‘Rock Wool 


Resources of Kansas, Appendix,’ State Geological Survey of Kansas Mineral Resources 
Circular 8, 1937. 


“The Ajax-Northrup Furnace proved to be quite satisfactory in making this investigation. 
A big advantage in using this furnace was the speed at which the test would be run.” 
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Producing Lead at Trail. JOHN B. Hutt. (Staff) Eng. Min- 
ing J., Vol. 139, June 1938, pp. 34-38. A description and flow- 
sheet are given of the Tadanac smelter and refinery at Trail, B. C. 
The Betts, electrolytic process is used in refining. The electrolyte 
is a solution of lead silicofluoride and hydrofluoric acid with a 
representative analysis as follows: Sp. gr. 1.210, Pb 67 g./l., free 
fluosilicic acid 95 g./l., total fluosilicic acid 142 g/l. It is 
maintained at 35°-45° C. The anodes average in analysis: Au 
0.423 oz./ton; Ag 49.9 oz./ton; Cu 0.035%; Pb 98.75%; Sb 
0.63%, As 0.31%; Sn 0.38%, and Bi 0.04%. Anode mud or 
slime with a moisture content of 35-40% is treated in the Ag 
refinery in a series of furnaces, the base metals being successively 
eliminated by oxidation. WHB (3) 


3a. Ferrous 


C: H. HBERTY, jR., 

Chill Castings (Hartguss) BERNHARD OSANN. 
Vol. 58, Nov. 21, 1937, pp. 468-471; Dec. 5, 1937, pp. 488- 
490; Dec. 19, 1937, pp. 510-513; Vol. 59, Feb. 13, 1938, pp. 
63-64; Mar. 13, 1938, pp. 107-110. Comprehensive review. Chill 
castings comprise a large field of application, such as chill rolls, 
parts of pan grinders, wheels of railway cars, chill shells, brake 
shoes, fire bars, and many other parts. The whole subject is cov- 
ered under the following headings: (1) Natural hard chill cast- 
ings as milling discs, of coffee grinders, rolls for milling sugar 
cane, conveyor worms for clay, balls for ball mills, dies for tube 
drawing, and brake shoes; (2) chill mold castings, considering in 
particular chill depth and surface hardness, chemical composition 
of C and alloyed rolls, advisability of melting in cupola or air 
furnace, half-chill rolls, giving examples of chill mold parts 
besides all kinds of rolling mill rolls which are considered in 
greatest length, such as C grooved rolls and alloyed grooved 
rolls, plate and sheet rolls for hot and cold rolling, skin pass 
rolls, rolls for rolling brass, calendar rolls for smoothing paper, 
rubber, cloth, etc., milling rolls for milling all kinds of cereals, 
printing rolls, etc. All problems concerned with manufacture of 
these different types of rolls are discussed. The paper is ex- 
tensively illustrated. 29 references. GN (3a) 


Pig Iron and Its Influence on the Melting Behavior of Steel 
(Das Stahleisen und seine Beziehungen zum Schmelzverlauf im 
Stahlwerk) K. SCHIFFER & W. FELDMANN. Stah/ u, Eisen, Vol. 
58, June 16, 1938, pp. 641-646. Original research. It is sug- 
gested that the viscosity of the hot metal addition as well as its 
chemical composition may perhaps influence the melting behavior 
ot the melt in the steel making furnace. A method of determin- 
ing the viscosity of molten pig Fe is described, which consists of 
inimersing a low C steel rod in molten pig Fe at 1300° C. and 
n ting the loss in weight of the rod after 3 min. immersion. It is 
considered that the rate of melting of the rod is in part a function 
of the viscosity. Pig Fe has lower viscosity at higher temp. and 

h increasing C, Mn, and P content; it has higher viscosity with 
increasing graphite and Si content. No noticeable effect of vis- 

ity of the pig Fe on the melting behavior of the steel melt was 
found. SE (3a) 

Effect of Superheating the Melt on the Structure and Mechani- 
cil Properties of Alloy Structural Steel (Der Einfluss der 
Schmelziiberhitzung auf Gefiige und Festigkeitseigenschaften 
legierter Baustahle) A. SCHOBERL & R. MiTsCHE. Stah/l u. Eisen, 
Vol. 58, May 19, 1938, pp. 546-549. Original research. Super- 
heating of steel melts should cause changes in the number and 
distribution of the inclusions which, in turn, may affect the den- 
dritic structure and grain size. A series of 14 electric-arc furnace 
and induction furnace melts, 4 basic (50 kg.) and 10 acid (150 
kg.) of about 0.15% C, 3.5% Ni, 0.8% Cr steel were made, all 
being poured at 1440° C., but alternate ones superheated to be- 
tween 1540° to 1640° C. Superheating to above 1600° C. pro- 
duced a noticeable refining of the dendritic structure. The grain 
size and mechanical properties were unaffected. SE (3a) 


Comparison of Carbon and Graphite Electrodes in Electric- 
arc Furnaces (Vergleichende Untersuchungen iiber Kohlen- und 
Graphitelektroden an Lichtbogenstahléfen) H. Werrzer. Stahl 
u. Eisen, Vol. 58, May 19, 1936, pp. 542-546. Review. The 
ohmic resistance of graphite electrodes is 1/4-1/5 of that of C 
electrodes; graphite electrodes can be loaded to about 3 times the 
load on C electrodes; they have about half the wear. Graphite 
electrodes are more easily machined and handled. However, these 
advantages are not enough to compensate for the higher cost of 
graphite electrodes, which is 3.6 times as much as C electrodes, 
so that operating with graphite electrodes is costlier. SE (3a) 


The Quality of Pig Iron (Beitrag zu den Giiteeigenschaften 
des Roheisens) F. ROLL. Giesserei, Vol. 25, July 1, 1938, pp. 
321-324. General discussion. The fact that the relation between 
quality of pig Fe and C and Si content is rather scarcely treated 
in literature is commented upon, and statistical methods to arrive 
at a more precise evaluation of quality as a function of Si and C 
content and the C/Si ratio, not forgetting, of course, the origin 
and quality of the ore used, are discussed. 7 references. Ha (3a) 
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The Modern Manufacture of Machine-tool Castings. J. BLAK- 
ISTON. Foundry Trade J., Vol. 58, July 7, 1938, pp. 3-7. Survey 
of present-day practice. Machine-tool castings vary in weight 
from 1 oz. to 50 tons and over, the section varying in thickness 
from 3/16 in. to 9 in. and over. Most machine-tool castings re- 
quire internal as well as external machining. The following are 
the outstanding properties of cast Fe which commend it to 
machine-tool manufacturers: Ease of casting to any desired shape, 
low production cost, capacity for absorbing vibration and low 
coeficient of friction. General engineering irons (phosphoric) 
high-duty Fe, alloy irons, melting losses and gains, molding meth- 
ods, refractory materials, etc., are discussed. AIK (3a) 

Properly Built and Properly Blast-operated Cupolas Produce 
Superior Hot Iron (Richtig gebaute und richtig mit Wind 
bediente Kupoléfen liefern heisses Eisen) BERNHARD OSANN. 
Giessereipraxis, Vol. 59, Apr. 10, 1938, pp. 149-150; Apr. 24, 
1938, pp. 165-167; May 8, 1938, pp. 183-184. Problems in 
cupola production of hot Fe are considered. The dimensions 
of the cupola shaft (in U. S. A. the cross-sectional area per hourly 
melting capacity is, in general, larger) and the method used by 
the author to calculate the dimensions when the shrinkage of the 
charge and the most favorable time per charge are known from 
experience, are discussed. Proper dimensioning of the blower is 
considered. The blower should be built according to the blast 
required for burning 1 kg. coke per min., taking into consideration 
the air pressure. Proper dimensioning and arrangement of tuyeres 
(one row of tuyeres) is stressed; use of alternating auxiliary 
tuyeres is advised; application of oblique tuyeres is not recom- 


mended. GN (3a) 


A Questionnaire on the Cupola (L’inchiesta sul cubilotto) 
Ind, Meccan., Vol. 20, July 1938, pp. 588-602. Replies to a 
questionnaire concerning the operation of 90 cupolas were care- 
fully analyzed and are given in full. The percentage of coke in 
the burden is not always an indication of the quality of com- 
bustion. To obtain good combustion, air should be moderately in 
excess. The height of the furnace has an important influence on 
the melting process; economical operation is not possible if the 
ratio (height of furnace from bottom to throat minus height 
measured from the plane of the upper tuyeres to the throat) / 
diameter of furnace in mm. is less than 4. Practical suggestions 
are made to foundries to improve their furnace performance on the 
basis of the results. Ha (3a) 
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Chemical Changes in Cast Iron in the Cupola. JAMeEs T. 
MACKENZIE. Foundry Trade J., Vol. 59, July 21, 1938, pp. 43- 
47, 54. Review plus research. Assuming that the lining is of a 
fairly satisfactory refractory, there are 5 controlling factors: (a) 
The metallic charge—its chemical composition and the ratio of its 
surface to weight (size of the pieces), (b) the fuel—composition, 
size, shape and structure, and its weight in proportion to Fe, (c) 
the blast—its temp., moisture content and velocity, (d) the struc- 
tural details of the cupola, and (e) the amount and quality of the 
flux. Reactions in the stack and hearth, influence of coke size 
ratio, and influence of size of steel scrap are discussed. In the 
melting zone the O of the blast combines with C of the coke to 
form CO: which acts on more C to form CO—the first generat- 
ing heat and the second absorbing it. It is a mistaken idea to 
think of these 2 reactions as occurring in steps. It is known that 
CO is being formed while there is still considerable free O present 
and that some O may form CO directly. Minor reactions with 
the coke are the burning of S to the dioxide and trioxide, the 
decomposition of the water of the air into H and eventually CO, 
and, in the cooler parts of the stack, a possible reversion of CO 
to CO, and C. The metals and metalloids of the charge react 
with the rust and other oxides in the charge, including coke ash, 
with the refractory lining, and with the O from the blast. The 
physical reaction due to heat alone is primarily that of melting, 
but, in addition, there is decomposition of the carbonate fluxes 
with liberation of CO. in the stack, volatilization of metallic Mn, 
and decomposition of the pyrites present in many limestones. For 
any given coke, C in the Fe tends to reach a certain value, but 
this value is different for the different cokes. In general, the ash 
content is a large factor; but differences of 3 or 4% ash can 
be quite overshadowed by other characteristics of the coke. For 
ordinary cokes, the higher the temp., the lower the C-equilibrium 
point. S increases with the S of the coke. Mn has a strong 
influence on S. The Mn-S product tends to remain constant with 
a given coke. It is raised by Fe-Mn additions and increases with 
the temp. C and S are mutually repellent. A high-S iron is 
difficult to carburize and, on the other hand, a low-C iron absorbs 
S readily. AIK (3a) 

Copper in Cast Iron. A. J. Nicot SmitH. Foundry Trade J., 
Vol. 58, June 30, 1938, pp. 537-540; Vol. 59, July 7, 1938, pp. 
8-11. Original research. Reasonably large ladle additions (up to 
3%) of Cu are possible. Provided that the melt is properly 
stirred to prevent segregation of liquid Cu as a bottom layer, there 
is no difficulty in the alloying of Cu. The fractured test bars 
show that the early additions of Cu tend to graphitize the Fe. 
This action continues up to 3.5% Cu. With additions of Cu in 
excess of this value, there is a reversal of the behavior of Cu. 
The Mond Nickel Co. showed that the addition of every 1% Ni 
increases the solubility of Cu by 0.5%. Heat-treatment tests show 
that it is extremely difficult to precipitate Cu from solution and 
equally difficult to make undissolved Cu in the as-cast metal go 
into solution. The influence of Cu on the transverse strength is 
only slight, but is favorable; the influence on the tensile strength 
is more markedly favorable. In general, the mechanical properties 
reach their optimum values between 1 and 2% Cu. Precipitation 
hardening of pearlitic Cu-bearing cast Fe gives no results of prac- 
tical importance. Cu causes refinement of the pearlite and of the 
graphite. The combined addition of Cu with one of the chilling 
elements Mn, Cr or Mo, results in improved hardness and strength. 
In the lower C irons, Cu shows a tendency to produce well-marked 
dendrites. AIK (3a) 


Oxidation Losses in the Cupola. L. W. Botton. Ball. Brit. 
Cast Iron Research Assoc., Vol.. 5, May 1938, pp. 172-174. Dis- 
cussion of the paper “Foundry and Steel Works Cupolas,” by A. 
Poumay, Jr. (Rev. Fonderie Moderne, pp. 10-25, Aug. 1937) in 
which reference is made to the balanced blast design of cupola. 
Poumay states that in this cupola the air supply is controlled at 
the main tuyeres only, but no mention is made of the fact that the 
amount of air admitted through the auxiliary tuyeres is controlled 
also. The correct balance between primary and secondary air is 
obtained during the trial melts, and, under normal conditions, 
gives almost complete combustion of the C in the coke. If com- 
parison of the oxidation that takes place in cupolas is made by 
examination of the exhaust gases, the same method should be used 
in both the ordinary and the balanced blast cupola. Upon exam- 
ining the analyses of the gases from 2 cupolas, the amount of O 
supplied to the furnaces may be estimated from the N content of 
the gas. Am example of such calculation is given. The amount 
of O lost as the blast passes through the normal cupola is 1.64 
times greater than in the balanced blast cupola. AIK (3a) 


Carbon Pick-up in the Cupola (Quelques Observations sur la 
Recarburation au Cubilot) Guy HéNoN. La Fonte, Jan.-Feb. 
1938, pp. 1131-1133. Review. Besides the well known factors 
affecting the change in C content of Fe in cupola melting, such 
as composition of the charge, coke ratio, blast volume, basin 
height, tuyére size and location, etc., the author calls attention to 
the effect of the ash content of the coke on the C pick-up. 3 
references. WHS (3a) 
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The Origin of the Casting Skin of Gray Cast Iron and Its 
Effect on the Properties of this Material (Die Entstehung der 
Gusshaut beim Grauguss und ihr Einfluss auf die Giitewerte 
dieses Werkstoffes) JOACHIM BABROWSKI. Doctor's Thesis, Tech, 
Hochschule Breslau, 1938, 40 pp. Original research. The cast. 
ing skin is composed of an extremely thin boundary layer of non. 
measurable thickness, composed of oxides with burnt-in moldin 
material, then follows a metallic layer, about 0.2 mm. thick, of 
an alloy with low Si and C content and higher S content. It is 
possible to influence the formation of the boundary layers. For 
the formation of these layers the “wetting’’ capacity of the liquid 
Fe is of greatest importance. The lowest “‘wetting’’ capacity of 
the liquid metal is for graphite, then for C and quartz grains, 
Mold coatings protect the Fe against surface oxidation to a large 
extent. For the formation of the surface layers casting method, 
casting temperature, cooling speed and metal composition are 
important. The short cooling time of the metal surface in com- 
parison with the core has a quenching effect that affects the struc- 
ture. The surface condition adjusts itself to the coarseness of the 
mold wall. The casting skin has no remarkable effect on the 
tensile strength; its effect on the bending properties is larger. It 
has an unfavorable effect in test bars of coarse, non-uniform sur- 
face. The effect of the casting skin on the hardness cannot be 
accurately determined. It has been found, however that melts, 
corresponding in composition to that of the casting skin, possess 
hardness values far above that of common cast Fe. The effect of 
the casting skin cannot be studied with impact tests. The work- 
ability is remarkably affected by the casting skin, depending on 
the condition of the skin. The structural strength considerably 
depends on the casting skin. The effect becomes smaller, the 
smoother and more uniform the surface of the casting. 25 refer- 
ences. GN (3a) 

Design for Malleable Castings Is Important. JAMES H. Lan- 
SING (Malleable Founders Soc.) Foundry, Vol. 66, July 1938, pp. 
22-23, 71-72. Emphasizes the importance of proper casting design 
and cites some of the effects of foundry practice as follows: (1) 
Possibility of casting failure due to improper design, poorly 
proportioned sections, or abrupt changes in section resulting in 
shrinks; (2) increased costs by needless requirements of cures, 
bosses, recesses or ribs. Casting sections should be as nearly wni- 
form as possible. Fillets should be as large as possible and use 
of re-entrant angles should be avoided. Avoiding the use of dry 
sand cores when possible will eliminate core making expense nd 
produce cleaner castings, Sufficient finish allowance is necJded 
when castings are to be machined. VSP (3a) 


Method for Reducing the Quantity of Scabs in Steel Tubing. 
V. Lapitski, N. GoTcGe_F & L. MoROKHOvsSKI. Teoria i P) ict. 
Met., No. 4, 1938, pp. 33-37. In Russian. Statistical inves':ga- 
tion of plant data showed a direct relation between the qua: tity 
of scabs and the number of non-metallic inclusions and ::got 
porosity. A study of inclusion distribution made by casting 
stearine containing charcoal powder into ingots showed a rel:tion 
between inclusion distribution and casting temp. With hivher 
temp. all charcoal was found at the top side surfaces of in.ots. 
Adding fire brick ground to pass 3-4 mm. sieve to the runner 
of a set of bottom-poured ingots supported the conclusion obtained 
with the stearine mixture; all brick remained at the top side sur- 
face of ingots, provided the temp. was high enough. Temp. con- 
trols the pipe which also has a beneficial effect on scab removal 
Raising tapping temp. for oil well casing steel from 1460°-14380° 
C. to 1510°-1530° C. (without correction) greatly improved the 
number of primes obtained, though the temp. cannot be considered 
as the only factor involved. (3a) 


Theory of Chilling of Cast Iron. K. BUNIN. Teoria i Pract. 
Met., No. 4, 1938, pp. 77-83. In Russian. Electrolytic Fe alloyed 
with graphite was melted in a magnesia crucible, superheated to 
1350° C., cooled with the furnace to its eutectic temp. 1120° C., 
held for various times, and quenched in water. Graphitization of 
gray Fe on solidification takes place at the eutectic temp. and 
requires for its completion a time interval equal to the eutectic 
stop. This conclusion has been reached on the basis of chemical 
analysis and microscopic study. This does not eliminate the pos- 
sibility that graphite was produced by decomposition of cementite 
already precipitated. Its formation from the liquid is supported 
by microscopic study of the eutectic formed, which closely cor- 
responds in appearance with the appearance associated with eutec- 
tics formed from liquids. For previous work, see also Metals and 
Alloys, Vol. 9, Aug. 1938, p. MA 484L/8. (3a) 


Patent Issued for Charging Cold Metal into Open-hearth. 
Iron Age, Vol. 141, June 23, 1938; p. 31. Describes a process 
and apparatus for mass charging of cold metal into open-hearth 
furnace patented by Paul H. Douglas and John F. Rogers. Bulk 
charging reduces power and fuel consumption. Furnace is fitt 
with a removable door as long as the hearth. Furnace is also 
provided with hot metal and inspection doors. Improved charging 
process obviates the necessity of cutting up the scrap. It also 
reduces time per heat with a resultant increase in tonnage in 4 
given time. VSP (3a) 
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Effect of Aluminum on the Properties of Medium Carbon 
Cast Steel. C. E. Sims & F. B. DAHLE (Battelle Mem. Inst.) 
Preprint No. 38-22, Am. Foundrymen’s Assoc., 40 pp. Original 
research. A plain C steel free from alloying elements other than 
those necessary for deoxidation was used in these tests. An effort 
was made to keep the C in the range 0.26-0.30%, Mn 0.60-0.80%, 
and Si 0.30-0.40%. In the deoxidation of medium C steel there 
is a critical quantity of Al that will produce minimum ductility and 
impact resistance. This critical quantity is the amount that will 
give complete deoxidation (elimination of FeO) without leaving 
an appreciable excess. The mechanism by which Al produces low 
ductility is to cause the sulphide to precipitate as a eutectic in the 
primary grain boundaries. Smaller amounts of Al allow the sul- 
phides to precipitate as globules with no change in ductility, but 
such amounts do not deoxidize the steel. Amounts of Al large 
enough to leave an excess form Al sulphide, which lowers the 
solubility of the complex sulphides to the extent that they precipi- 
tate earlier as larger irregular masses that give a ductility almost as 
high as when no Al is used. Data show that one can obtain the 
advantages of deoxidation with Al and still obtain steels that have 
physical properties that are well within the specification for Grade 
“B” cast steel. CEJ (3a) 

The Thermoloys Process for the Manufacture of Steel Cast- 
ings. Engineering, Vol. 146, July 22, 1938, pp. 110-111. Prac- 
tical description of a method of steel production suitable for the 
manufacture. of ingots and castings developed by Messrs. Thermo- 
loys, Ltd. Process is based on the Goldschmidt (thermite) re- 
action in which a mixture of Al and an oxide of Fe such as mill 
scale is used. In the new process Al may be replaced by a “‘spe- 
cial reducing agent’ which is used in the form of a coarse 
powder mixed with suitable Fe ore or mill scale, to which is 
added suitable mill scrap. The reaction is rapid and intense; Fe 
ore is reduced by a reagent, the slag formed rises to top of metal, 
and heat developed melts the scrap. The latter serves to cool the 
entire reaction and renders it capable of being controlled. Success 
of the process depends on size of materials charged. The com- 
position of reaction product is of great importance, but ascertain- 
ing what to put into the addition powders so as to control the 


composition of finished steel, within narrow limits, calls for the 
greatest degree of skill. No data on the technique are available. 
Finally the fact that reaction products are incapable of being 
ignived, in the ordinary way, at temperatures below 1200° C., is 
a ided advantage from the safety point of view. VSP (3a) 


fhe Modern nufacture of Machine Tool Castings. J. 
BLAxISTON. Engineer, Vol. 166, July 22, 1938, pp. 102-103. 
Pr. tical survey of present day practice in production of machin- 
abi. gray Fe castings for machine tools. 3 grades are used: (1) 
Gcvcral engineering cast Fe (straight pig and scrap mixture giving 
1. P); (2) high duty steel or refined Fe mixture (medium P) ; 
an. (3) low total-C alloy cast Fe. Gives outstanding properties 
of cast Fe for machine tools. Cupola is still the principal melt- 
ins unit used. First quality furnace bricks and patching materials 


ar. to be used. Author prefers a lining from bull-head bricks 
v their noses pointing into center of cupola. Economy in 
ce consumption is secondary. A combination of rotary and 
cupola furnace as a melting unit approaches an ideal combination. 


Rotary melting unit alone presents some disadvantages. Melting 
losses and gains of various elements vary for each furnace and 
with quality of fuel used. Compares 2 planing machine tables cast 
from same pattern, one from cupola melted metal and the other 
from rotary furnace metal. VSP (3a) 

Mass Charging. Steel, Vol. 102, Jume 27, 1938, pp. 38, 62. 
Describes patented system developed by Wellman Engineering 
Co. for placing entire charge on open-hearth furnace hearth at one 
time. Furnace is constructed with a removable front, which is 
about as long as the hearth and which can be readily extracted and 
replaced to permit insertion of a charging pan. Front is pro- 
vided with hot metal and inspection doors arranged to function 
in the usual manner. Charging pan has a flexible rolling bottom 
with a floor area similar in size to that of hearth. In charging, 
cradle and loaded pan are run into furnace the full distance. 
Retraction is begun immediately, and, while being retracted, pan 
floor rolls underneath pan frame, depositing charge uniformly upon 
hearth. As charging machine completes dumping, it rolls pan 
back on upper surface. Results claimed are increased furnace out- 
put and decreased production costs. MS (3a) 

Oil-fired Rotary Melting Furnace. Engineer, Vol. 166, July 8, 
1938, p. 52. Describes a new 5-ton furnace, used for the pro- 
duction of high grade cast Fe, which permits complete consump- 
tion of this particular company’s accumulation of cast Fe borings 
when working cold, the melting cycle is of the order of 31/4 hr., 
but with second charge the time is reduced to 2 hr. Oil con- 
sumption is about 45 gal./hr. Change in composition during melt- 
ing varies according to the nature of the charge. When working 
with lump scrap and pig Fe only, Si and C losses are very low, 
but when dealing with borings the Si, C and Mn need careful cor- 
rection. Melting costs are somewhat in excess of cupola. Fur- 
nace was installed at works of Glenfield and Kennedy, Ltd., Kil- 
marnock. VSP (3a) 
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Metallurgy of Acid Resistant 
VASIL’EV & K. VASCHENKO. Teoria i Pract. Met., No. 4, 1938, 
pp. 20-32. Im Russian. Review. Metallurgical aspects of the 
Fe-Si alloys, including equilibrium diagrams, structure and chemi- 
cal properties, are reviewed. Russian data agree with those pub- 
lished elsewhere. A large number of heats have been made in a 
4-ton acid oil-fired open-hearth furnace, which has produced more 
than 1135 heats on a single roof. The furnace is described in 
detail. Data obtained on the metal made in this furnace indicate 
that the sum of Ca and Al must be held under 2% in order to 
prevent black inclusions, blowholes with oxidized surfaces, oxidic 
streaks and growth of the metal on solidification. A series of heats 
was investigated to determine the influence of the quality of the 
charge, heating rate, atmosphere, order of charging and slag char- 
acteristics. Allowing the metal to freeze under a vacuum, and 
analyzing the gases evolved showed a predominance of Hz, with 
an average composition of 80-82% Hz, 7-10 Na, 3-8 CO, 2-4 CHs 
and 0-1 CO:. Cooling before casting and a careful reheating to a 
proper casting temp. eliminates most Hz. In the standard prac- 
tice employed, 10% Fe-Si alloy scrap is charged on the bottom 
and is covered with hematite. In 25-30 min. more Fe-Si and 
steel scrap are charged. When the charge begins to melt, the 
major portion of Fe-Si alloy scrap is introduced, and after 4 to 
4 hrs. the last portion of Fe-Si alloy scrap. Melting is done at 
moderate temp., avoiding sharp flame. At about 1200° C. the 
exothermic reaction Fe -+- Si — FeSi greatly overheats the bath, 
so that addition of solid scrap is recommended to eliminate over- 
heating. The metal is tapped at 1540-1560° C. in the slag and 
1320°-1360° C. in the metal. A neutral or reducing atmosphere 
is maintained throughout the heat even during boiling, which takes 
1 to 1% hrs. No fluxes are used as a rule, but better results 
were obtained when 55-60 Kg. of burnt dolomite were added to 
each 3-ton heat. A detailed history of 2 heats is included. The 
metal can be cut readily with tungsten carbide tools at a rate of 
9 m./min. with a 3-4 mm. feed, provided the shape of the tool, 
which is given, is carefully maintained. 30 references. (3a) 


A Study of Steel Molding Sands. H. W. Dierert, E. E. 
Woopirr & J. A. ScHucH (H. W. Dietert Co.) Preprint, Am. 
Foundrymen's Assoc., 1938, 20 pp. The authors collected and 
tested 33 steel molding sand samples used in various steel foun- 
dries throughout the United States. A steel molding sand should 
have low expansion, preferably show no contraction, and have a 
sintering temp. above 2600° F. CE] (3a) 
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The Casting of Aluminum Bronze. Part I.—General Require- 
ments. H. J. Mitier. Metal Ind., London, Vol. 53, Aug. 12, 
1938, pp. 147-152. Practical discussion. In the majority of cases 
the Al content of the commercial Al bronzes ranges between 8 
and 10%, and the alloys are of a duplex type. Such castings 
develop a weak and brittle condition, (“self-annealing’’) if slowly 
cooled; the presence of 1-3% Fe, and to a less extent, Ni and 
Mn, tends to counteract this condition. For general casting an 
88 Cu/9 Al/3 Fe alloy is feasible; superior properties can be 
obtained by heat treatment with an 89 Cu/10 Al/1 (max.) Fe 
alloy. The Fe and Al contents are increased to obtain the high 
strength and hardness needed for gears, worm wheels, etc. If 
11% Al is exceeded without use of other alloying elements the 
bronze becomes brittle and lacks toughness. Other alloys of im- 
portance contain Pb up to 9% for bearing applications, Ni up to 
5% for corrosion resistance, and Si up to 2.5% for fluidity. The 
production of sound castings depends on avoidance of gas absorp- 
tion, the attainment of quiescent melting and pouring, and deoxi- 
dation of the Al, Melts may either be compounded directly or by 
remelting, the former being the more-used method; with the more 
complex alloys the latter is the better practice. Accurate control 
of the Al content is necessary to control the physical properties 
as minor variations produce large differences. The Cu should be 
Oz free. The use of scrap is limited to 15-30% for intricate work 
and 60% for simple work. The Al may be introduced as 98.99% 
commercial quality or as 50/50 master alloy; the latter is pref- 
erable. When not charged with the master alloy the Fe should 
be introduced with the Al, Ni as shot with the initial Cu charge, 
Mn as a master Cu-Mn alloy (30% Mn) prior to Al. Equally 
satisfactory melting may be obtained in all types of furnaces. In- 
duction furnaces are claimed to be unsuitable because of excessive 
movement of the melt. Charcoal covers give good results. The 
type of deoxidant used also varies widely; Mn is the most popular. 
By careful attention to the feeding arrangements it is possible to 
correct shrinkage in Al bronze, and the castings will generally 
show better values of density than can be obtained with gun- 
metal. The shrinkage difficulties can most likely be attributed 
to the absence of a solidification range as the solidus and liquidus 
dee separated by no more than a few degrees. The solid shrinkage 
of ‘Al bronze is 9/32 in. per foot. 8 ref. Part II. Sand Cast- 
ing Practice. Ibid., Aug. 19, 1938, pp. 175-180. The bronze 
is melted in a crucible covered with charcoal. Overheating is to 
be avoided and a period of 114 hrs. for the operation is consid- 
ered maximum. The most important difference in the practice of 
casting Al bronze from that of casting brass, efc., is the method of 
gating. The mold should be filled by displacement. The gating 
afrangement must be such that the molten metal is allowed to fall 
gently to the bottom of the sprue where it can enter the mold 
cavity, quietly and carry all dirt and dross up before it into the 
risers. A strainer core containing numerous small holes should 
never be used with Al-bronze, since it produces excessive oxida- 
tion. ‘One of the best methods of effecting good feeding is to 
place bushes over the risers and to feed with superheated metal. 
Shrinkage troubles and tendencies to obtain coarse and brittle 
structures may be lowered by use of chills. Chills made with 
silicon carbide are advocated as ferrous materials carrying rust have 
a tendency to produce “blowing.” Green sand molds are more 
satisfactory if skin dried prior to pouring. For complex shapes 
dry sand molds are desirable. It is good practice to fill molds 
with CO, gas to’ reduce oxidation during the pouring process. 
Casting temperatures depend on a number of factors and strict 
adhesion to any narrow temperature range is not generally pos- 
sible. The best rule is to use as low a temperature as possible 
to fill the mold. Avoidance of slow cooling is one of the most 
important rules. Consequently castings of one-in. thickness up- 
wards should be knocked out as soon as solid and allowed to air 
cool. Heavy castings should be cooled with a fine water spray. 
In comparison with Mn bronze, Al bronze as-cast has slightly 
lower yield point for similar tensile strength. In the fully heat- 
treated condition Al bronze shows better yield properties than 
Mn bronze. For wear and abrasion resistance Al bronze not only 
is superior to Mn bronze, but for many applications it functions 
even better than does steel. It is also superior to high tensile 
brasses when used at elevated temperatures. The good corrosion 
resistance of Al bronze renders the alloy more suitable than the 
brasses for many purposes. The application of Al bronze castings 
can be conveniently divided into those depending on corrosion 
resistance, mechanical strength, heat resistance, wear resistance and 
for decorative purposes. 4 references. Part III. Permanent Mold 
Casting. Ibid., Aug. 26, 1938, pp. 199-202. Permanent mold 
casting of Al-bronze is performed by centrifugal methods and by 
— die casting. Centrifugal casting gives a product of greater 

ity and with fewer inclusions than sand casting. Pressure die 
casting of Al bronze has not been commercially adopted because 
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of the turbulence in this process. The gravity method, however, is 
widely used. The popularity of this method is due to the strength 
and stability of the product and the comparatively slight attack 
on the dies and cores. Compared with the lower melting point 
die casting metals, Al bronze has superiority in hardness, strength 
with the advantages of permanence, dimensional stability and free- 
dom from deterioration from corrosion or oxidation. The princi- 
pal application of die casting is for small parts of but a few oz 
or a few lbs. in weight. Cored holes of less than about 3/16 in. 
should be avoided. In die casting the molds are usually cooled 
to work at a starting mold temperature of 200°-250° C. The 
dies are of cast iron or cast ‘‘semi-steel’” and the cores usually of 
medium carbon or low alloy steel. Graphite is used for coating 
the dies although sodium silicate may be used. In an alloy of 
8-10.5% Al, 1.5-3.5% Fe, bal. Cu, the following properties may 
be obtained: Proof stress (0.1%), 15 tons/in.’; tensile strength 
38 tons/in.*; elongation, 40% in 2 in.; reduction of area, 38% : 
Izod impact value, 30 ft.-lbs. Omission of the Fe produces 
products of slightly higher electrical conductivity. To increase the 
hardness the Al content may be increased, and Ni or other hard- 
ening elements added. RWB (4b) 


Some Physical Factors in Casting High-strength Brasses. J. EF 
NEWSON. Foundry Trade J., Vol. 58, June 16, 1938, pp. 479. 
481, 484. Metal Ind., London, Vol. 52, June 17, 1938, pp. 625- 
630. Up-to-date review plus original research. The mechanical 
properties of most alloys are influenced by the grain size, and the 
form and distribution of the constituents. The grain size is con- 
trolled largely by the thermal conditions that prevail from the time 
the molten metal enters the mold until the cold solid casting is 
knocked out. The whole question of successful casting in all the 
commercial non-ferrous alloys is closely related to the thermal 
history and behavior of the metal throughout the melting, casting 
and cooling cycle, and such properties as specific heat and latent 
heat of fusion, varying widely from system to system, core a much 
greater range than in the ferrous alloys. According to Hensel 
(Am. Inst. Min. Met. Engrs., Vol. 124, 1937, pp. 300-312) the de- 
gree of superheat regulates the thickness of the shell of solid meta!— 
the lower the superheat the thicker the shell. The latent heat of 
fusion is of great importance and the rate at which it can be dissi- 
pated largely controls the velocity of crystallization. Bauer & Hansen 
(Metals and Alloys, Vol. 5, Nov. 1934, p. MA 534) found that 
with the addition of about 1% Fe to the Cu-Zn system, a primary 
precipitation of an Fe-rich, Cu-Zn compound occurred at about 
905° C.—a few degrees above the liquidus of the Cu-Zn sysem. 
When there is sufficient Fe present for the primary precipita: to 
persist, it serves as nuclei for crystallization of the metal. W hen 
it is absent, and the secondary form appears after the Cu-Zn s\.tem 
had crystallized, the nuclei are not available. The columnar pri- 
mary crystallization has been observed on small chill bars,  hill- 
cast extrusion ingots and sand castings when the Fe content has 
been too low to provide the nuclei that lead to refinement of ; cain 
size. Some writers have referred to this Fe-rich compound (also 
called the blue-etching constituent) as “‘excess hardener,”” Recent 
work suggests that some other additions to high strength br.sses 
may, through similar reactions, act as refining agents. 

AIK -+- RWB (3b) 


Hot-Cracks in Silver Castings (Warmrisse bei Silberguss) 
E. Raus. Mitt. Forsch.-Inst. Probieramt Edelmetalle, Schuab. 
Gemiind, Vol. 12, July/Aug. 1938, pp. 49-51. Report of trouble- 
shooting. A casting of 90% Ag, 10% Cu, had so many hot- 
cracks that it broke in two as it was taken from the mold. The 
grain was extraordinarily coarse and chemical analysis revealed 
0.024-0.026% P. The metal had been deoxidized with P-Cu; 
it was assumed that a ternary eutectic (Ag-Cu-copper phosphide) 
is formed with a melting point of 646° C.; while Cu-Ag itself 
ordinarily solidites at a much higher temperature. This causes 
strains at the grain boundaries where the liquid eutectic collects, 
and in conjunction with the grain-coarsening effect of the eutectic 
the dangerous cracks occur. Ag-Cu alloys should therefore be 
absolutely free of P. Ha (3b) 


_ Casting and Gating Practice for Water and Gas Fixtures of 
Light Metal (Das Giessen und die Anschnitt-Technik bei 
Wasser- und Gasarmaturen aus Leichtmetall) E. HELLMANN. 
Giessereipraxis, Vol. 59, Apr. 10, 1938, pp. 150-153. Practical. 
To avoid defects in making such castings suitable selection of 
molding sand is of greatest importance. Only molding sand and 
body or heap sand should be used; no mixture of virgin and old 
sand should be applied. Proper making of cores, molding, melt- 
ing, casting and, finally, gating practice are stressed. GN (3b) 


The Role of Silicon in Non-ferrous Castings. H.W. GILLETT 
(Battelle Mem. Inst.) Foundrymen’s Assoc., Preprint No. 38-10, 
1938, 29 pp. The paper is replete with information as to the 
physical and mechanical properties of many non-ferrous alloys in- 
volving Si. The author in many instances gives trade names, con- 
tents, properties, foundry behavior, and heat treatment of a large 
number of alloys. 43 references. CEJ (3b) 


METALS AND ALLOYS 





_- = => oo Ow oh we eK A et CUM CUCU UO [Us Ge bate. Ob 4 oe 


nm & & es “oe 2” oe ee OO Oe ee eee 











The Founding of Nickel-bronze and Allied Alloys. FRANK 
Hupson. Foundry Trade ]., Vol. 59, July 21, 1938, pp. 41-42; 
July 28, 1938, pp. 65-67. Practical discussion. Considers the 
subject under 3 headings: (1) Small additions of Ni (up to 5%) ; 
(2) additions of Ni between 5 and 10%; and (3) additions of 
Ni over 10%. Composition of charge, melting, pouring and mold- 
ing methods of each group are discussed. Small additions of Ni 
improve the mechanical properties, promote solidity, homogeneity 
and grain refinement, and give a wider latitude in pouring temp., 
thus tending to assist and simplify foundry operations. The pres- 
ence of a small amount of Zn is a great asset in the production 
of non-ferrous castings, and past experience in both engineering 
and the foundry indicates that up to 0.5% Zn has no noticeable 
detrimental effect on either wearing properties or resistance to 
corrosion. In melting low-Ni bronzes, the best results are ob- 
tained by melting as rapidly as possible in a slightly oxidizing 
atmosphere. When the Ni content reaches or exceeds 5%, the 
foundryman will notice a distinct change in the surface appear- 
ance of the molten metal in the crucible. There is a tendency 
for a darker and slightly heavier oxide film to form. Alloys in 
this group are susceptible to heat treatment, whereby improved 
mechanical properties can be obtained. A gunmetal containing 
5% Ni, 5% Sn and 2% Zn can be made to give a maximum 
strength of 37 tons/in.* with 16% elongation in 2 in. and 171 
Brinell. It is essential that casting be free from porosity and 
interdendritic shrinkage. Bronzes containing over 10% Ni are 
extensively employed for valve faces and fittings of all kinds for 
service with corrosive waters and steam. They are useful for 
certain bearing applications, such as rollers, sleeves and bushes, 
centrifugal pump packing rings, etc. With rising Ni content, all 
the bronzes become increasingly susceptible to the deleterious effect 
of water vapor, H, S and C absorption during melting. Due to 
the high melting and casting temp. employed, a rapid-melting fur- 
nace capable of superheating to over 1400° C. is required to 
obtain the best results: The best results are obtained by using 
oi! or forced-draft coke-fired furnaces. When Si additions are 
required to obtain high hardness, the necessary amount of Si-Cu 
or 75% ferro-silicon can be added with the 50-50 Ni-Cu shot. 
All the Ni-bronzes have a high degree of fluidity. It is interesting 
to observe that, within the range of suitable pouring temp. for 

individual alloys, bronzes containing around 20% Ni are 
ch more fluid than ordinary gunmetal and phosphor-bronze 
similar Sn content. Although Ni-bronzes possess greater fluid- 
they are not subject to mold penetration as is phosphor-bronze, 

| give cleaner casting surface. With phosphor-bronze, it is 
ely that mold penetration is not due to running power so much 
to the fact that this alloy has a low surface-tension value when 
uid, in conjunction with the absence of oxide films; penetration 
us occurs with consequent increase in friction between mold and 
tal. On the other hand, additions of Ni quite probably increase 
rface-tension values and cause the formation of thin oxide film 
hich decreases friction between mold and metal, thus giving in- 
ased fluidity. [In connection with the author’s discussion of 

e probable effect of surface tension on the running quality of 

i-bronze, it may be of interest to recall the following remarks 

ade on this subject by the present abstractor (“Surface Tension 
f Molten Metals” by A. I. Krynitsky. Metals and Alloys, Vol. 

1933, pp. 79-84): “Present data are very meager and much 

re work needs to be done. If we knew, for instance, more 

out the surface tension of Ni, we probably could explain the 
rious power of Ni to impart fluidity to the bronzes.”—A.I.K.} 
AIK (3b) 


The Effect of Foundry Variables on the Mechanical Properties 
of Sand-cast Tension Test Specimens. H. J. Rowe (Aluminum 
Co. of America) Am. Soc. Testing Materials, Preprint, June 1938, 
8 pp. Appendix II of Report of Committee B-7. Al-base sand 
cast alloys studied were grades C, G, H, JJ, L and N of A.S.T.M. 
Specification B 26-37 T. Conclusions were as follows: The 
strength of sand-cast test specimens may be improved by increas- 
ing the permeability of the sand, the increase apparently being 
due to the more ready escape of insulating mold gases and added 
chilling effect. The changes in permeability, resulting from hard 
or soft ramming of a typical Al foundry sand, were not significant 
and the mechanical properties of test specimens were not noticeably 
affected by these differences when cast in this sand. The use of 
good flask and pattern equipment, sand of adequate strength and 
careful molding technique are required to prevent dimensional 
distortions in test specimen molds and subsequent errors in the 
computed strengths. A comparison of the uniformity and magni- 
tude of the mechanical properties obtained from test bars cast in 
molds of several designs would seem to indicate that the 2-bar 
design with a slanting sprue for Al alloys such as alloys H, L, 
and N, and a straight sprue for other Al alloys, generally produce 
more consistent and higher mechanical properties than the other 
designs investigated. The mechanical properties of test specimens 
are reduced by higher melting and pouring temp. High temp. 
results in an increase in grain size by reducing the solidification 
rate and an increase in unsoundness resulting from gas absorption. 
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New Instrument Detects 


Scrap Iron and Steel 
In Non-Ferrous Metals 


Tramp iron and steel need no longer trouble the non- 
ferrous industries. This new Alnor instrument—the “Fore- 
warn” Metal Detector—instantly detects any and all fer- 
rous inclusions in “cabbages” or non-ferrous scrap. 

Know what you’re buying—know what you’ve got—don’t 


let tramp iron rob you of profits. Write today for full 
information. 


© Marois paling Laboratoriestac 


425 No. La Salle St. Chicago, Ili. 








Unsoundness resulting from inefficient cleaning of metal and pour- 
ing conditions causes an appreciable reduction in strength of sand- 
cast test specimens. The machining of 0.505 in. diam. test speci- 
mens from 0.565 in. diam. test specimens of alloy G, cast in a 
2-bar mold, resulted in no significant difference in mechanical 


properties. VVK (3b) 


Non-ferrous Foundry Practice. IX. Unsoundness in Bronze 
Castings. J. LAING & R. T. RotFe. Metal Ind., London, Vol. 
53, July 15, 1938, pp. 51-54. Practical, A common defect in 
bronze castings is internal sponginess or porosity, which gives poor 
mechanical properties. Major porosity is readily visible to the 
eye, and minor is termed as that which is not. Causes of major 
porosity cover insufficient feeding, gas holes from moisture and 
too high pouring temp. Minor porosity causes unsoundness 
under water test and may not be revealed even on machining. 
Micro-examination of such castings shows interdendritic cavities. 
Apart from the hydraulic unsoundness, density and strength are 
reduced. The minute fissures of this defect are termed “incipient 
shrinkage.” Porous metal might even at times appear clean on 
fracture, but a discolored fracture invariably denotes that the metal 
is porous. Incipient shrinkage is evidently not purely a shrink- 
age effect, but is due partly to the rejection of gas to the crystal 
boundaries during solidification, when the gas solubility largely 
decreases. It may be promoted by lack of gating and low pour- 
ing temp. Porosity of bronze and red brassés from “incipient 
shrinkage’’ may be caused by the presence of reducing atmospheres 
and can be diminished by use of neutral atmospheres, proper 
gating, and reasonable pouring temp. Melting under reducing 
conditions is objectionable because such impurities as Al, Fe, Si 
and S are not affected, but remain in the metal and aggravate 
the results of gas absorption. Melting under oxidizing conditions 
is useful in removing impurities, if controlled: a little O. in the 
metal should facilitate the production of sound castings. The. use 
of a reducing atmosphere is recommended from room temp. to 
melting point when gas absorption is small; after the metal reaches 
its melting point oxidizing conditions should be maintained. The 
undesirable results of either undue oxidation in the first period 
or undue gas absorption during the second period are thus pres 
vented. In an oil-fired furnace this can be controlled by the air 
mixture. 7 references. For Part VIII, see also Metals and 
Alloys, Vol. 9, Oct. 1938, p. MA 599L/8. RWB (3b) 
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—A-WORKING 


Forging, Rolling, Drawing, Extruding, Punching, Stamping, Shearing and Machining 





S. EPSTEIN, A. W. 


Forgings for Aircraft. WALDEMAR NAUJOKS. Can. Metals Met. 
Inds., Vol. 1, July 1938, pp. 190-195. Review. Die production 
forgings may be placed in 4 general classes: (1) Ordinary low- 
priced forgings, (2) “commercial quality” forgings, (3) “special 
quality’ forgings and (4) “aircraft quality” forgings. Several 
reasons for the necessity of absolutely flaw-free parts in the aircraft 
industries are discussed. The principal factors in the production 
of aircraft forgings are: (1) Design and machining of the dies, 
(2) temp. control throughout the entire forging manufacture, and 
(3) employment of skilled workers. Thorough inspection is 
important during every step in the production of the finished 
forgings. WHB (D-4) 

Investigation of the Influence of Piercing Conditions and 
Mannesmann’s Mill Adjustment on the Formation of Internal and 
External Slivers on Tubes. P. EMEL’YANENKO & S. Borisov. 
Teoria i Pract. Met., No. 4, 1938, pp. 43-52. Im Russian. Ex- 
perimental. The percentage of scrap because of slivers in many 
Russian mills reaches 80-90%. The present comprehensive in- 
vestigation determines the influence of piercing mill adjustment, 
piercing speed, shape of the mandrel and of the diameter of billets 
on the formation of this defect. A definite relation between the 
position of the mandrel and the quantity of slivers has been estab- 
lished. The lowest commercial piercing speed leads to a better 
product, as does decreased billet size. Streamlined mandrels are 
less likely to produce slivers. (D-4) 
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L_ ELECTRIC BAR HEATER — 


Equipped with electric eye control, the Q-C-£. air- 
operated Electric Bar Heater heats bars six feet 
long and from 34 to 1” in diameter to 2000°F. 
in from 30 to 75 seconds. 


Bar heaters can be built for longer or shorter stock 
to your specifications. QUC.f engineers will gladly 
consult with you. 


AMERICAN CAR AND Founpry COMPANY 


30 Church Street New York, N. Y. 


CHICAGO DETROIT ST. LOUIS 
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GRAHAM, SECTION EDITORS 


Comparative Studies of the Manner of Deformation of the 
Blanks in the Mannesmann and in the Stiefel Tube Rolling 
Processes (Vergleichende Versuche iiber den Formanderungs. 
verlauf bei den Mannesmann- und Stiefel-Rohrwalzverfahren) H. 
UNCKEL. Arch. Eisenhiittenw., Vol. 12, July 1938, pp. 7-16. 
Original research. The deformations during tube rolling with 
inclined rolls, as in the Mannesmann and in the Stiefel processes, 
were studied using blanks of Al, Cu and brass. In the Mannes- 
mann process, the extension in the longitudinal direction is greater 
than in the Stiefel process. The twisting and hence the strain- 
ing of the work is also greater. The twisting depends on the 
length of the bevelled portion of the roll which makes contact 
with the work. There is less twist in larger diameter tubes. The 
inner portion of the work tends to lag behind the outer. In the 
Mannesmann process, defects in the billets more easily cause tears 
and laps in the tubes, but these may also occur in the Stiefel 
process when the inclined portion of the roll is rather large. 

SE (E-4) 


Deep Drawability and Testing (Tiefziehfahnigkeit und Ticf- 
ziehpriifung) Tech. Blatter, Vol. 28, June 26, 1938, pp. 374-3 
Practical. Outlines the difficulties in establishing correct and ic- 
liable definitions for the term ‘“‘drawability” and devising relia ie 
testing methods. For deep drawing stock, material, annealing 

e 
S 


i-> 


practice and surface condition are of equal importance. TI! 

3 points are considered in detail. In Germany rimmed stee 

preferred to killed steel for deep drawing sheet. [The abstractor, 
a German resident, doubts this statement, which may hold true 
for American practice but not for German. Also strange is ‘he 
author's assumption that normalizing is not customary for d:ep 
drawing sheet——G. N.} Besides the common types of deep dr. w- 
ing sheet testing by cupping (Erichson, Guillery, Olson) newer 
methods are considered, as. those by Siebel & Pomp, Fis. ier 
(AEG), Schmid and others. Codéperation between producer :nd 
consumer is finally stressed. GN (D-4) 


The Manifold Factors Influencing the Cold Rolling Pro ess 
(Vielfaltige Einflussméglichkeiten auf den Ablauf von Kaltw iz- 
Vorgangen) LEONHARD Weiss. Z. Metallkunde, Vol. 30, June 
1938, pp. 185-191. Theoretical discussion with experiments. 
The numerous independent factors that make the correct inter) re- 
tation of experimental data difficult are discussed. A schematic 
treatment of the pressure and power distribution is then de- 
veloped, which assists in the interpretation of the frictional 
forces. Results from the cold rolling of Cu with a high Voreilung 
or lead, show that this is only possible with soft metals and is 
almost negligible with metal that work hardens rapidly. By the 
same reasoning it is shown why the percent reduction in thickness 
must be much less after the first pass. The proportionality be- 
tween work of deformation at the roll surface and power con- 
sumption of the motor is pointed out. GD (E-4) 


Requirements of Cold Rolled Deep Drawing Products 
(Anforderungen an kaltgewalzte Erzeugnisse in Tiefziehgiite) 
ALFRED KELLER. Kalt-Walz-Welt, May 1938, pp. 33-36. Prac- 
tical. Difficulties of accurate definitions as regards deep drawing 
properties are outlined. Proper selection of material is important 
—only sound and segregation-free parts of ingot can be used. 
Scrap in melt must be clean—proper slag composition in melting 
and hot casting are highly important; purity of melt is stressed. 
The detrimental effect of grain boundary cementite is frequently 
over-estimated. This constituent is dangerous, however, as it 
favors aging sensitivity. Different causes of surface defects of 
cold rolled products are dealt with, 18 references. GN (D-4) 


The Mechanics of the Rolling Process (Ueber die Mechanik 
des Walzvorganges) THEODOR Dan. Kalt-Walz-Welt, Feb. 
1938, pp. 9-14; Mar. 1938, pp. 17-22; Apr. 1938, pp. 25-29. 
Theoretical. Considers present status of our knowledge of the 
mathematical and mechanical laws underlying the rolling process. 
Though accurate mathematical calculations on the rolling process 
and rolling forces are not yet possible, such theoretical knowledge 
is nevertheless of greatest importance since it reveals the reasons 
for rolling phenomena and permits prediction of the effect of 
changes in rolling conditions. 22 references. GN (E-4) 
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4a. Ferrous 


The Effect of the Type of Cold Work on Aging and Recrys- 
tallization (Ueber den Einfluss der Verformungsart auf Alterung 
und Rekristallization) WALTER LAMARCHE. Mitt. Kohle u. 
Eisenforsch., Vol. 1, Oct. 1937, pp. 181-198. Original research. 
The effects of upsetting, stretching and drawing on aging and re- 
crystallization of Armco ingot Fe were studied. The degrees of 
cold work amounted to 2, 4, 8, 12, 16, and 20%. The samples 
were aged at 250° C. for 1 hr. and recrystallized by heating at 
600°, 700°, 800° and 880° C., for 15 min. and for 2 hrs. The 
existence of residual effects of cold work on the mechanical prop- 
erties after recrystallization was investigated. Aging was studied 
after recrystallization, by notch toughness tests to compare the 
values of (1) cold worked, recrystallized, and non-aged and (2) 
cold-worked, recrystallized, and aged samples. These tests were 
made at 0°, +20°, -+50°, +100°, +200° and +250° C. No 
correlation between the type of cold work and aging behavior was 
found, however, although the known effect of degree of cold work 
on aging was substantiated. No effect of cold work on the aging 
properties of recrystallized samples, as studied by notch toughness 
tests, was found. The type of cold work affected the grain size 
of the recrystallized samples only within the range of very large 
grains resulting from 8% cold work and 800° C. recrystallization 
temp.; the largest grains were produced by upsetting. Further 
tests were made to study the effect of equal, simultaneous de- 
formations in tension and in compression that are imposed by 
bending a sample. After recrystallization the same grain sizes 
were found on both the tension and compression side of the 
samples. On such samples the effect of type of cold work was 
also studied by notch toughness tests, and again the type of de- 
formation (stretching on the tension side and upsetting on the 
compression side) was without effect on the aging. The notch 
toughness is said to be independent of the grain size. The notch 
toughness vs. temperature curve shows that even with equal grain 
size, samples in which that grain-size was obtained by normalizing 
had higher notch toughness than those in which it resulted from 
recrystallization. 14 references. GN (D-4a) 


An Appraisal of Cold Heading Practice. FRANK J. OLIVER 
(Staff) Iron Age, Vol. 141, June 9, 1938, pp. 28-32; June 23, 
pp. 24-28; Vol. 142, July 7, 1938, pp. 42-45. Practical discussion 
of the field of application of cold upsetting, factors relating to 

tive amount of upset, limitations on size and materials, and 

lirements of cold heading steel wire. The 2nd instalment 
iews the operation of cold heading machines and distinguishes 
gn details of 3 commercial types of equipment. The 3rd 
talment takes up the principal types of steels used for cold 
iding dies, together with their heat treatment. Considers also 
igsten carbide extrusion dies. Getting the Most Out of Cold 
fead Dies. F. R. PALMER (Carpenter Steel Co.) I[4id., Vol. 142, 
21, 1938, pp. 30-32. A detailed study of factors affecting 
life is given. Describes methods of preloading dies to in- 
ase their life and discusses various types of die failures and 

w they may be overcome by proper heat treatment. The 

imbre” of tool steel is also discussed. VSP (D-4a) 


4b. WNon-Ferrous 


The Influence of Rolling Speed on the Resistance to De- 
formation of Some Non-ferrous Metals and on the Rolling 
Stresses (Der Einfluss der Walzgeschwindigkeit auf den For- 
manderungswiderstand einiger Nichteisenmetalle und auf die 
Walzenbeans ) Otto Emicke & Kari HEINZ LuCAs. 
Z. Metallkunde, Vol. 30, Mar. 1938, pp. 89-94. Experimental. 
in both hot and cold rolling of Cu, Al alloys, and Pb, the resist- 
ance of the material to deformation increases rapidly with speeds 
up to 0.9 and 1.2 m./sec., but very slightly above these speeds. 
With increasing speeds the torsional stresses on the rolling equip- 
ment increase much more rapidly than the compression stresses. 


GD (E-4b) 


_Reasons for the Spotty Appearance of Electrolytically Oxi- 
dized Surfaces of Press-castings of Hydronalium (Warum er- 
scheint die eloxierte Oberflache der Pressgussstiicke aus Hydro- 
nalium sehr oft fleckig?) E. NirzscHe. Aluminium, Vol. 20, 
June 1938, pp. 385-389. Research. Metallographic examination 
of the defective surface revealed that the outer layer of the cast- 
ing had a different composition from the core if pressing is done 
below the liquidus temp. Under such conditions the outer layer 
consisted mainly of liquid eutectic, and the core of primary Al 
solid solutions. The defect is entirely eliminated if the metal is 
pressed at a temp. above the liquidus line. This entails, however, 
Sreater wear of the form and parts, and increases cost. Ha (D-4b) 
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METALLURGY MAKES NEW 


DEMANDS ON POWER 


- - And your future is at stake 


Today’s demand for new alloys and the 
better use of old ones would leave the 
metallurgist hopelessly blocked were it not 
for the efficient use of fuels and power 
available. More than ever, power practice 
is changing. ‘Tomorrow’s methods of 
power production, transmission and use 
will not be today’s. See tomorrow’s power 
engineering today. 

Your future depends on how well you 
understand and apply the many new 
methods and devices for reducing the cost 
of power. See them at the coming National 
Power Show. More than 270 progressive 
manufacturers will exhibit the newest 
products of their ingenuity and resources 
devoted to the improvement of heat and 
power generation, transmission and use. 
See these exhibits—tomorrow’s engineer- 
ing on display today—your own future is 
at stake. 






40,000 engineers and executives 
are expected. Come and bring 
your associates, 


13™ NATIONAL EXPOSITION 


OF en’ sa AND 
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5-HEAT TREATMENT AND HEATING 


Aging, Annealing, Carburizing, Hardening, Malleableizing, Nitriding, Normalizing, Surface-Hard. 


ening and Tempering. Furnaces, Soaking Pits, Refractories, Atmospheres, Fuels and Auxiliaries 





O. E. HARDER, SECTION EDITOR 


Progress of German Electric Furnace Industry (Fortschritte 
der deutschen Elektroofenindustrie) A symposium. Develop- 
ment of Electric Arc Furnaces (Entwicklung der lightbogendfen) 3 
W. WILKE. Electrowdrme, Vol. 8, July 1938, pp. 165-168. New 
furnaces up to 12,000 KVA and 40-60 tons capacity for melting 
of steel, production of steel and of calcium carbide are described. 
New Resistance Melting Furnaces (Neue Widerstandsschmelz- 
éfen) O. GENGENBACH. I[bid., pp. 172-173. The heating ele- 
ment is a graphite rod; temp. up to 2000° C. can be produced. 
The great advantage of this type of furnace is that the analysis of 
the material before melting and after casting is practically the 
same. Current consumption amounts to 500-600 kw.-hr./ton for 4 
gray Fe castings, 300-350 for Cu, 250-300 for bronze, 200-250 
for brass, and 500-550 for Al. The furnace atmosphere is neutral 
and the loss by burning is therefore less than 0.5%. Internally 
Heated Saltbath Furnace (Salzbadéfen mit Innenheizung) R. 
Grocer. I[bid., pp. 175-176. The furnace is heated by immersed 
heating elements in seamless tubes. Modern Hardening Furnaces 
(Neuzeitliche Harteéfen) H. H. H6itye. Jbid., pp. 181-184. 
Batch and continuous furnaces for heat treating and nitriding are 
described. Continuous Furnaces with Protective Atmospheres 
(Durchlauféfen mit Schutzgasatmosphire) E. ScHmiptT. J[bid., 
pp. 187-189. Protective gases entirely free from S made from 
propane and ammonia are used for bright-annealing of Cr-Ni and 
rustless steels and fine Cu wires. Installations are described 


J-M FIRECRETE 


for casting shapes yourself 
QUICKLY... at low cost 





@ Use this hydraulic-setting J-M Refractory 
Cement for pouring door linings, flues and pipes; 
for dampers and special shapes. Handled like 
ordinary concrete, Firecrete saves time, labor 
and expense. And it’s exceptionally strong, highly 
spall-resistant, with practically no drying or fire 
shrinkage. For details on Firecrete and other 
J-M Refractory Cements, write to Johns-Man- 
ville, 22 E. 40th Street, New York City. 


Johns-Manville “cemenrs” 
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Protective Gas Producers for Annealing (Schutzgasgliihanlagen) 
K. TAMELE. I[bid., pp. 190-192. Starting with city or coke oven 
gas, either a strongly oxidizing gas (consisting mainly of N with 
8% COs and over 20% water vapor) can be obtained by complete 
combustion, or if incomplete combustion is used, a gas containing 
H: and CO which is still oxidizing but can be made neutral of 
even reducing by drying. Modern Convection Furnaces for Light 
Metals (Neuere Luftumwalzéfen fiir Leichtmetalle) O. GENGEN. 
BACH. Ibid., pp. 192-196. Reheating furnaces for 480°-500° C 
are described. Ha (5) 
Control of Reducing Atmospheres. W. M. CouzENS (Am. 
Gas Assoc.) Ind. Gas, Vol. 17, Aug. 1938, p. 14. In order to 
secure a reasonably uniform composition of reducing atmospheres, 
about 85% of the theoretically-required air for complete com. 
bustion should be present in the original air-gas mixture; the CO, 
in the combustion gases will then vary less than 0.5% from the 
mean value. Gases used, rates for cooling the gases to come to 
complete equilibrium at each temp., and use of catalytic agents 
for accelerating the reaction of gases are briefly discussed. 
Ha (5) 
Refractory Materials in the Steel Mill (Les Produits Réfrac- 
taires dans les Aciéries) D. Petit. Rev. Mét., Vol. 35, June 
1938, pp. 250-63. Survey of properties and applications of re. 
fractories used in steel mills with particular reference to silica, 
magnesite, and chrome-magnesite. Recently super-compressivn of 
silica brick has led to lower porosity and higher strength. 
Chrome-magnesite bricks are replacing silica brick in open | earth 
furnaces in Germany and England, with excellent success in most 
cases. JZ! (5) 





“ENGINEERED INSTRUMENTATION” 


PORTABLE PRECISION PYROMETER 
POTENTIOMETER 





Slide Wire Current Staridardized by a “THERMO-CELL” (patented). 
A non-liquid cell that cannot freeze or be affected by rapidly fluctuat- 
ing ambient températures... . . Unaffected by large current drain. 

Will not break under severe vibration. Has low ‘internal 
resistance. The low internal resistance “*‘THERMO-CELL" means more 
power available to operate the galvanometer. The galvanometer is 
therefore extremely sensitive yet of an unusually rugged design. 
The instrument has simplicity of operation and will indicate tempera- 
tures accurately in any instrument position, The eighteen-inch slide 
wire and scale length gives unusual readability. Full automatic tem- 
perature compensation together with the extremely sensitive galvanom- 
eter and long slide wire gives unexcelled accuracy for a portable 


instrument. 


THE LEWIS ENGINEERING CO. 
NAUGATUCK, CONN. 
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“GIVE ME 2 MORE 
HAYES FURNACES, AND 
LL CUT THESE TOOL 

COSTS ANOTHER 18%" 




























Tools and dies cost less heat-treated 
in ‘Certain Curtain’ Furnaces 





Ne get definite statements—not merely generalities—telling 
ow our users cut tool costs. “11% spoilage formerly, now 
reduced to nil.” — “Savings conservatively estimated at 23%.” 

- “Savings $283 per month average.” — “We need 25 fewer 
tools @ 32c each, saving us $8 per day.” 


Data like this is readily forthcoming because the users of C ° : e a. A a S$ , INC ‘ 


nearly $00 Hayes furnaces are naturally enthusiastic about 


EURNACES|; 





equipment which saves its cost in 6 to 18 months. But MOST Makers of Electric Furnaces © Est 1905 
SIGNIFICANT OF ALL is the fact that — as depicted above 129 BAKER ST., PROVIDENCE, R.I. 

— Hayes users re-order and re-order, some of them having R. G. HESS E. F. BURKE |. E. FIGNER C. A. HOOKER 
loday as many as 12, 18, 26 and even 62 furnaces in the ate aly. “ete Rae. 3 Galea: Sa. 


case of large organizations having various divisions. Get 
acquainted with the “Certain Curtain” furnace and its amaz- 
ingly effective control of atmosphere. “Certain Curtain” means 
Certain Saving! 
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Request Bulletins A-101 and 104 
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Standard tool Vertical furnace 
hardening furnace for’ 6-ft. broaches 
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Model NA-21 Furnace 


Container 16” Diam. x 20” Deep 


American Electric Furnace Company | 


29 VON HILLERN STREET 





“AMERICAN” ELECTRIC 
Air TEMPERING FURNACES 


FOR LABORATORY AND PRODUCTION 


Specifically designed for fast uniform tempering of 
production or laboratory loads up to 1200°F. 


The powerful directed air circulation insures de- 


pendable results at low cost. 


Cleanliness and simplicity of operation reduce 
labor charges. 


Ten standard sizes from 6” to 30” diameter and 
from 8” to 48” deep. 


All Types Industrial Furnaces 





Cylindrical Type NA 


Ask for data to-day. 





BOSTON, MASS., U.S. A. | 





Refractory Firestones of Ohio. E. A. Burr (Cleveland Quar- 
ries Co.) Blast Furnace Steel Plant, Vol. 26, May 1938, pp. 490- 
492, 520-521. Review. Certain portions of SiO, rock found 
in northeastern Ohio may be used as refractories. SiO. grains 
composing rock are bonded together by amorphous SiOs, finely 
divided FeCOs, AlsO;, and other compounds in small quantities. 
Grains average 0.115-0.153 mm. in diameter and are subangular 
in shape. Principal applications are lining soaking-pits, Bessemer 
converters, blast-furnace car ladles, mixers, melting zone of gray 
Fe cupolas, foundry crane ladles, and bottoms of drop-forge and 
air furnaces. Natural SiO, blocks and slabs will outlast manu- 
factured materials for these and other purposes. An 8-in. stone 
lining has been regularly employed in 48-hr. heats in melting 
zone of a gray Fe cupola. Rock structure is open and porous, 
permitting expansion and contraction with a minimum of spalling 
action at high temp. If fired as other refractories are, fire-stone 
will not give its maximum service. Expansion, which is partly 
reversible, extends to 2% linear, up to about 2600° F. Most of 
it occurs below 1063° F. Porosity is 18-20%. The rock gives 
satisfactory service wherever an acid lining can be used and where 
abrasion and temp. conditions are extreme. It is economical in 
respect to fuel saving, length of service and ease of installation 
because of larger blocks used and low cost at which it can be pro- 
duced in large quantities. MS (5) 

Refractories for Miscellaneous Foundry Furnaces with Special 
Reference to Insulation. G. D. CosouGH (Harbison-Walker 
Refractories Co.) Am. Refractories Inst., Tech. Bull. No. 69, Apr. 
1938, 8 pp. Practical. Insulating brick are advantageous for 
backing up refractory installations where heat storage capacity is 
an aid in maintaining uniform working temp. if the life of the 
inner refractory lining is not unduly shortened. Insulating re- 
fractory brick serves best for reducing costs in intermittently oper- 
ated furnaces. The latter are particularly advantageous in anneal- 
ing ovens. General recommendations are given for various non- 
ferrous furnaces. The trend in recent years is to replace sand 
bottoms in malleable furnaces with super-duty or high-alumina 
brick. RAW (5) 

Progress in the German Electric Furnace Industry (Fort- 
schritte der deutschen Elektroofenindustrie) H. MAsUKOWITZ. 
Elektrizitatswirtschaft, Vol. 37, Aug. 15, 1938, pp. 583-589. 
Comprehensive, up-to-date review. Shows, with 20 illustrations, 
the latest German models of electric furnaces used for melting, 
hardening, forging, annealing, aging and enameling. EF (5 
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Sa. Ferrous 


O. E. HARDER, SECTION EDITOR 


Heat Treatment of High Speed Tools. O. S. Cook (To! 
& Engng. Co., Ltd.) Heat Treating Forging, Vol. 24, June 1958, 
pp. 294-297. Practical. Stresses importance of selecting right 
steel, studying each section of the work, and patience in heat tre. t- 
ing. All tools should have a liberal amount of machining to 
insure elimination of decarburized skin. Liquid baths are often 
most serviceable and efficient for hardening large quantities of 
small articles. Describes manufacture of an 18% W steel gear 
cutter with 914-in. finished diameter and 314-in. bore. After 
forging is annealed thoroughly, it is machined and annealed 
several times. Following final forming, cutter is brought up from 
a cold furnace to 800°-820° C. in 14%4 hr. Temp. is raised rapidly 
to 950° C. in the same furnace, maintaining a reducing atmos- 
phere. Cutter is transferred to a high-speed furnace, which is 
at 1300°-1320° C. Surplus of fuel goes into furnace, and when 
cutter reaches 1200° C., the furnace is opened up again and cutter 
heated to final temp. as quickly as possible. It is moved occasion- 
ally in the furnace to guard against hot spots. It should not be 
allowed to cool in air. Salt bath at 570°-600° C. is most 
satisfactory, but it can be plunged in oil and kept submerged until 
it reaches 600°-650° C. and allowed to cool down in still air. 
Tool should not be agitated in oil. Tempering should be started 
before cutter falls below 300° C. This can be done in salt bath 
or Pb-bath. Tool should be raised slowly to 575°-600° C., held 
for at least 2 hrs., and then allowed to cool slowly in thin air. 
Includes suggestions on heat treating and handling of high-speed 
steel ground thread stay tap 1 in. diameter x 24 in. long. MS(5a) 


Refractory Problems in the Iron and Steel Industry. FELIX 
SINGER. Iron Steel Ind., Vol. 11, May 1938, pp. 316-320; June 
1938, pp. 479-482; Aug. 1938, pp. 575-580. A comprehensive 
review of the literature on the manufacture and application of 
refractory materials in the iron and steel industry. Summarizes 
present day practice for furnace and ladle linings, stoppers, nozzles 
and runner bricks. Comments on some of the newer refractory 
materials, such as forsterite, siemensite and sillimanite. Problem 
of test specifications is complex, as correlation between service 
performance and test or laboratory results is far from being 
attained. 76 references. CEJ (5a) 


METALS AND ALLOYS 



































cubic feet per hour is the combined output 
of this battery of Kemp Atmos-Gas Pro- 
ducers. Set up for testing on the assembly 
floor at Kemp of Baltimore these three jumbo 
units will soon be doing their part in the pro- 
duction of bright annealed sheets for a new 
continuous strip mill in the Ohio District. 


Whether you require 1,500 or 15,000 c.f£.h. 
there is a continuous, automatic Kemp 
Atmos-Gas Producer suited to your needs. 
Special Bulletin G 101-6 gives full details. 
Write The C. M. Kemp Mig. Co., 405 
East Oliver Street, Baltimore, Md., 
or Oliver Building, Pittsburgh, Pa. 








NOVEMBER, 


MA 651 














VITREOSIL 


(Vitreous Silica) 


TUBES | 


For 
Heat Treatment of Metals 
Laboratory Combustions 
Thermocouple Protection 
Metallurgical Research 








Possess Maximum Resistance 
to Extreme Chemical and 
Thermal Conditions 


Sizes up to 
42 inches internal diameter 
10 feet long 


The Thermal Syndicate, Ltd. 


14 East 46th St. New York, N. Y. 














(Rough or Machined) 


by one of the largest producers of alloy castings 
in America... 


Quotations promptly upon request 





“Memoe 


The Cooper Alloy Foundry Co. 


ELIZABETH, NEW JERSEY 


MA 652 











10 





Stoker Firing. S/eel, Vol. 102, Jume 13, 1938, pp. 54, 56. 
Descriptive. At the plant of Will-Burt Co., Orrville, O., various 
parts of automatic stokers were formerly hardened in conventional 
gas- and oil-fired heat-treating furnaces. Coal-burning salt bath 
furnace, stoker fired, has been developed for hardening these parts 
made from S.A.E. 1040 steel. End of furnace is about 3 ft. 
square and length about 12 ft. There are 3 sections, with salt 
bath directly over fire-pot. Next to this is a chamber containing 
a preheat bath, and the third section contains the washing and 
cleaning compound. Salt bath is held at 1500° F. by automatic 
pyrometric control, which actuates stoker and blower to maintain 
this temp. accurately. Heat treatment consists of cleaning in hot 
H:O and compound, preheating to 800°-1100° F., inserting in 
salt bath at 1500° F. for about 30 min., and quenching in oil. 
Thickness of case is 0.006-0.008 in. and resultant surface hardness 
is 300-370 Brinell. Advantages are: Very low fuel cost, accurate 
control, and even, penetrating heat. MS (5a) 

Annealing and Packing Materials for Malleable Cast Iron 
(Gliih- und Packmittel fiir Temperguss) Giessereipraxis, Vol. 59, 
June 5, 1938, pp. 226-228. Practical. Gives, first, a historical 
survey of the malleableizing process. In Germany most suitable 
packing material for white malleable Fe is Siegerland hematite of 
about the following composition: 60-70% Fe:Os, 1% FeO, 20- 
30% SiOz, below 1% CaO, 1-4% AlsOs, 0.3-0.6% P2Os, 0.1-0.2% 
Mn and traces of §. The various theories of malleableizing are 
outlined, such as those by Ledebur and Wiist; the latter seems 
most plausible. The requirements malleableizing ore has to ful- 
fill are considered. According to a recent patent micaceous Fe ore 
is suggested as malleableizing medium. This invention appears 
of doubtful nature, if it is an invention at all. At least the dis- 
advantages of the old process which this new process claims to 
eliminate actually do not exist. GN (5a) 


Acetylene and Illuminating Gas in Autogenous Surface Hard- 
ening (Azetylen und Leuchtgas bei der autogenen Oberflachen- 
hartung) M. MAIER & E. Zorn. Awtogene Metallbearbeit., Vo! 
31, July 15, 1938, pp. 221-224. Research. Experiments were 
made to compare the quality of surface hardening for oxy-acetyl«ne 
and oxy-illuminating gas under otherwise equal operating condi- 
tions. The most favorable mixtures were found to be oxygin/ 
acetylene = 1.6/1 and oxygen/illuminating gas = 1/1.5; for the 
same depth of hardness about 30-40% more illuminating gas than 
acetylene was required. Ha (‘a) 


The Reactions between Fuel Gases and Iron (Die Umsetzunyen 
zwischen Heizgas und Eisen) W. HEILIGENSTAEDT. Arch E: cn- 
biittenw., Vol. 12, July 1938, pp. 17-24. Reviews the reactions 
of fuel gases with steel that cause scaling and decarburization, ind 
discusses the mecessary precautions for atmosphere contro! to 
avoid decarburization. Several experimental observations on t!.cse 
reactions are also given, along with original curves on the e\ui- 
libria between CO./CO and H:O/H: atmospheres and Stee! at 


temp. up to 1400° C. SE (5a) 
Sb. Non-Ferrous 
| OA i MAWHINNEY, SECTION EDITOR 


Heat Treating Zinc Bronze Pressure Castings to Close Leak- 
age. H. FLEcCK & T. C. BUNCH (Pearl Harbor Navy Yard) Pre- 
print, Am. Foundrymen'’s Assoc., 1938, 11 pp. Review plus ex- 
periments. In producing castings of “gun metal,’ leakage under 
pressure frequently is encountered. Experiments in closing up 
this type of leakage by an annealing treatment are reported. Re- 
sults of previous work along these lines are discussed. Méicro- 
scopic porosity is discussed in detail. Test bars from a series of 
experiments wefte made and tested, and the results reviewed. Best 
annealing results are reported for temp. betwn 1300° and 1400° F. 


CEJ (5b) 


Slow Hardening Light Metals and Their Use as Rivet Mate- 
rial (Langsam aushartende Leichtmetalle und ihre Anwendung 
als Nietwerkstoff) Kurt MatrHags. Z. Metallkunde, Vol. 30, 
July 1938, pp. 238-44. Experimental. An alloy of Al with 2.1% 
Cu, 2.1% Mg and 0.8% Si is especially suitable for rivets in air- 
plane construction. Hardening does not begin until 9 hrs. after 
quenching; thus homogenizing treatments during construction are 
reduced. After hardening, a resistance to shear of 33,000 to 
38,000 Ibs./in.* is attained and the corrosion properties are satis- 


factory. Aging curves for several Al-Cu-Mg alloys are shown. 
GD (5b) 


Non-ferrous Annealing in Controlled Atmospheres. W. F. 
Ross (Elec. Furnace Co.) Ind. Heating, Vol. 5, Aug. 1938, pp. 
688-698. Practical. Recent developments in continuous controlle 
atmospheres are described. A combination of inert gases is used 
from which the elements deterimental to the surface of the mate- 
rial to be annealed are either eliminated or held in combination in 
a harmless form. Removal of S and water vapor, harmful to non- 
ferrous materials, is discussed and equipment described. Ha (5b) 
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Hard-surfacing Alloys. F. E. Garriotr (J. D. Adams Co.) Szeel, 
Vol. 102, June 13, 1938, pp. 58, 60-61. Deals with welding as 
a means of surface hardening. For severe work hardening, shock 
and impact, or where a great deal of build-up is necessary before 
applying other harder materials, Mn steels give excellent results. 
Where wear is not too severe and shock or impact must be con- 
sidered, wire with 0.95-1.10% C or air-hardening alloys may be 
used economically and to advantage. Non-ferrous alloys are best 
for resistance to severe corrosion and high temp. Diamond substi- 
tutes, together with a base of one of the other alloys, are recom- 
mended for extremely severe wear and impact. For most wear- 
resisting applications, Fe-base alloys have proved most successful, 
economical, and easiest to apply. Alloys containing Mo, with or 
without Cr, are outstanding and give excellent wear resistance, 
which depends upon proper adjustment of C and Mo. Wear 
resistance increases with increase of C or Mo, but too much C may 
cause excessive checking and cracking of deposit. Hardness values 
may be increased to 62 and 70 Rockwell C by quenching in oil 
from 1600°-1700° F., depending upon C content. Deposits may 
then be tempered at 400°-500° F. to increase shock resistance. 
Electrodes of these alloys were used to resurface steel mill rolls 
which had to take a mirror finish when ground. MS (6) 


The Measurement of Residual Stresses in Welds by X-rays. 
R. A. STEPHEN. Inst. of Welding, Quarterly Trans., Vol. 1, Apt. 
1938, pp. 108-116. Review of present status of X-ray determina- 
tion of principal stresses and directions, and the technique re- 
quired for measurement. The author's equipment for bien 3 
pictures at different angles to determine the sum of the principal 
stresses is described and illustrated. A small experimental pres- 
sure vessel was welded and the stresses investigated with the 
author's X-ray outfit; maximum stresses of 27 tons/in.? were found. 
Theories of yielding are reviewed and the use of X-ray is pro- 
posed for studying failure in zones of high locked-up stress. 
Discussion of paper is included, WB (6) 


Thermal Disturbance During Welding—Considered in Rela- 
tion to the Hardness of Arc Fillet Weld Areas in Steel. T. B. 
WILKINSON. Inst. of Welding, Quart. Trans., Vol. 1, July 1938, 
pp. 159-164. Review plus original research. Data on total heat- 
ing time variation with speed of welding, current and electrode 
diameter shows crater length is practically independent of speed 
of welding. Investigation of isothermals for differing plate thick- 
ness and weld metal mass indicates a transition from radial to 
approximately linear flow of heat in plate with an increase in weld 
mass or decrease in plate thickness. Method of calculating ap- 
proximate, average cooling rates through any given temp. range is 
indicated. WB (6) 


E. Vv. DAVID, SECTION EDITOR 


Welding Jigs and Fixtures. E. C. BRECKELBAUM (Harnisch 
feger Corp.) Welding Emgr., Vol. 23, July 1938, pp. 15-17 
Informative description of function of jigs used for welded con 
struction and design requirements. Two types of jigs are con- 
sidered: (1) The roughly constructed jigs usually for a single 
application of tacking or welding; and (2) the jig for complicated 
construction of repeat units. The latter is accurately made by 
welding and machining. Jigs are necessary where welding is to 
be done to close machining tolerance for the finished part. Pro 
tection of jigs against weld splatter is required for continued 
usefulness; this protection may be obtained by use of Cu pads 
Protection of jig against warpage by heat, thus making welded 
part easily removable from jig after welding, is obtained by the 
loose fit of jig in original design. WB (6) 


Tensile Impact Tests on Welds at Low Temperatures. Orro 
H. Henry (Brooklyn Polytech. Inst.) Welding J., N. Y., Vol. 
Aug. 1938, Supple. pp. 23-27. Research results are presented for 
d.c. and a.c. arc welds and atomic H: welds in 0.25% C, 0.57 
Mn steel plates. Arc welds were made with lightly-coated e! 
trodes. Gas welds in steel plate and resistance butt welds of stce! 
rod were investigated for tensile impact at low temp. Cast Al 
alloys of No. 43 and 195 T4 grade were tested in gas-welded 
dition for low temp. tensile impact. A considerable spread in 
tensile impact value was found for lower-than-room-temp. ts 
on most materials investigated. A less serious drop in value is 
found for the Al alloys than for welds in steel at low terip. 
impact. WB (6) 


Shrinkage Stresses in Welds. S. A. ESKILSON. Welding /., 
N. Y., Vol. 17, June 1938, Suppl. pp. 21-25. Illustrated is- 
cussion of a new type of mechanical gage used for determir ing 
shrinkage. The distance between points on the cross sectional 
face of various welds was measured with the new gage in .s- 
welded condition and after relaxation of stress by means of .aw 
cuts at right angles to weld cross section. Accuracy of £0.1/' is 
claimed for the new gage. In arc welds the author finds tension 
stresses at outside of plates and compressive stress between, while 
oxyacetylene welds show relatively small but opposite stresse: 

B (6) 


Structural Welding Progress in Germany. O. BoNnpby. /ron 
Age, Vol. 141, June 2, 1938, pp. 32-35, 75; June 23, pp. 32-36, 
89; Vol. 142, July 7, 1938, pp. 36-41. Outlines the outstanding 
results of large scale research, especially in connection with prob- 
lems of fatigue and their influence on weld design. Describes the 
welding of rigid frame buildings and railroad and highway bridges. 
Since 1930 more than 300 all-welded bridges have been put into 
service in Germany. VSP (6) 
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An Approximate Method for Calculating the Distortion of 
Welded Members. G. J. Gipson. Welding J., N. Y., Vol. 17, 
July 1938, pp. 34-36. (Abstracted from Tech. Bull. No. 3307, 
Res. Dept., Pittsburgh-Des Moines Steel Co.) A method of cal- 
culation is presented for approximating the distortion of welded 
members resulting from longitudinal shrinkage. Welding tests 
were made and described in which measurements were made and 
compared with calculated values. Good checks are obtained. 
Further work is required to determine effective upset area for dif- 
ferent sizes and types of electrodes, effect of multiple pass welds, 
and distribution of resulting shrinkage stresses in various mem- 
bers. WB (6) 

Atomic Hydrogen Welding (Soudure Hydrogene Atomique) 
P. BASQuIN. Rev. Universelle Mines, Vol. 14, June 1938, pp. 
491-493. Review. The principle and advantages of the atomic 
H flame are briefly recapitulated, and the technique and applica- 
tion for steels, Cu, brass, bronze and Al described. Bronzes can 
be satisfactorily welded if they contain less than 40% Zn; for 
both bronze and brass the use of a borax flux is recommended. 
Cu must be deoxidized to give sound welds, and the welding 
rod must be of the same composition as the base metal. As the 
aluminum oxides have a higher m.p. than Al itself, a flux must 
be applied which removes the oxide film on the metal and forms 
a protective layer in welding. Ha (6) 

Widening of Hard-facing in Mining. R. L. Lercn (Haynes 
Stellite Co.) Mining Congr. J., Vol. 24, July 1938, pp. 35-37. 
Recent trend is to use alloys of harder classes, such as cast W 
carbide, in cutting and drilling operations, while the tougher Fe 
alloys are used on crushing, pulverizing, and screening equipment. 
Applications include coal cutters, pulverizers, breakers, grizzlies, 
scrapers, rabble disks for roasting furnaces, clips and rivets, etc. 
Life of equipment is sometimes increased 25 times after hard- 
facing. BHS (6) 
Hard-facing Problems of Today. C. C. PENDRELL (Haynes 
Stellite Co.) Iron Age, Vol. 142, July 21, 1938, pp. 37-39, 45. 
Practical description of hard-facing of metals of various sizes and 
hapes. Hard facing is used in wee ge agen. 3 new parts, pro- 
luction maintenance and intermittent job work. Considers the 

ird facing of oil well bits, under-cutter bits for coal cutting 

achines, plow shares, etc. An outstanding application of hard 
cing is the welding of Co-Cr-W alloy trim to steam valve seating 

rfaces. VSP (6) 


6a. Ferrous 


Arc Welding Atmospheres. G. E. DoAN & ARDREY M. 
SOUNDS (Lehigh Univ.) Welding J]., N. Y., Vol. 17, June 1938, 
appl. pp. 1-4. Original research on effect of atmospheres of 
rgon, Hs, Ha-N: mixtures, CO and city gas on character of weld 

‘posit and penetration into base metal. Previous work showed 
ure Fe arc to be unstable in argon gas. Present tests were with 
igher currents using commercial low-C welding wire. With 
igher currents, arc was stable and good penetration was obtained. 
[he weld deposit was porous with steel welding wire, while pure 
Fe weld deposit under same conditions was free from porosity. 
No crater was found to exist during welding in all of above 
itmospheres except for H: atmosphere when using large welding 
urrents. The weld metal deposited in H: atmosphere from steel 
welding wire was porous, but less so than pure Fe wire under 
the same conditions. Welding in H.-N: mixtures gave results on 
porosity similar to those for Hs. Use of illuminating gas indi- 
cated breakdown of CH, to form soot, large absorption of C into 
weld metal to form hard, brittle weld. The behavior of CO was 
worthy of note since no breakdown was indicated. It is there- 
fore suggested that CO may have promise as a gas for arc welding 
atmosphere. WB (6a) 

Welding Chromium Steels (up to 10% Cr)—A Review of 
the Literature to July 1, 1937. W. SprRARAGEN & G. E. 
CLAUSSEN (Welding Res. Com.) Welding J., N. Y., Vol. 17, July 
1938, Suppl. pp. 1-39. This is the most extensive review as yet 
prepared by the authors. Should be regarded as reference volume 
on the subject, indicating total information on welding of Cr 
steels that has so far been accumulated. Subjects covered are 
welding of: (1) Lower Cr steels with properties obtained, gas 
cutting of the materials; (2) 4-6% Cr steels (with and without 
Y>% Mo); (3) medium Cr steels; (4) Cr-V steels; (5) Cr-Mo 
steels; (6) Cr-V-Mo steels, and (7) Ni-Cr steels. The problems 
that had to be solved for successful welding of Cr-Mo tubing and 
sheet have provided the greater volume of welding literature than 
for other Cr steels. The causes and prevention of cracking of 
Cr-Mo steels are listed and presented in the review from all the 
viewpoints that have been taken by the various authors. A bibli- 
ography of 154 references consulted, and suggested research prob- 
lems are given. WB (6a) 

Welding Class 1 Pressure Vessels. B. W. FARQUHAR (Gulf Oil 
Corp.) Welding J., N. Y., Vol. 17, July 1938, pp. 37-38. Descrip- 
tion of successful welding procedure developed for 4-6 Cr, 14 Mo 
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steel used in pressure vessel fabrication. The material gives such 
good service in resisting HS corrosion in oil cracking industry 
that it was determined to overcome the tendency for formation of 
transverse cracks across the weld. Previously welded and normal- 
ized vessel on inspection showed transverse cracks extending into 
base metal. The cracked area was removed and vessel rewelded 
with 400° F. preheat using a double U groove. After welding, 
the vessels were put into annealing furnace at 600° F. and heated 
to 1350° F. at 200° F. per hr. Annealing was for 2 hrs.; the 
vessels were cooled at controlled rate of 75° F. per hr. maximum 
down to 900° F. and cooled with the furnace thereafter. Photos 
are shown of cracked weld and completed, successful weld. 
WB (Ga) 
Shop Fabrication of Large Diameter Welded Steel Pipe. 
LeroY A. MUFFLER. Welding J., N. Y., Vol. 17, June 1938, 
pp. 3-6. Discussion of history of welded pipe and description of 
welding methods for pipe ranging from 9 to 11 ft. diameter. 
Steel used was ASTM A-10-34 and A-78-33 in thickness of 9/16 
to 31/32 in. Specifications called for a true circle for pipe of 
specified diameter throughout the length of the pipe and the out- 
side circumference could not be less than its theoretical value by 
more than 3/8 of an in. A spider jig was used to obtain round 
pipe in welding operation after tack welds were made. The weld- 
ing was done automatically with a.c. current, using the Unionmelt 
process of feeding powdered flux ahead of the welding wire. 
Thyratron control of d.c. operated electrode-feed motor gave con- 
stant welding conditions. On completion of welding each pipe 
section was stress-relieved in a furnace at 1100-1200° F. 


WB (6a) 


Oxy-acetylene Weldability of Chrome-molybdenum Steel in 
Aeronautic Contruction (La Soudabilité au Chalumeau Oxy- 
Acétylénique de l’Acier au Chrome-Molybdéne Employér en 
Construction Aéronautique) W. BONHOMME. Rev. Universelle 
Mines, Vol. 14, June 1938, pp. 457-461. Descriptive. In Belgian 
practice 2 Cr-Mo steels are preferred for airplane construction 
One contains 0.20% C, 1.0% Cr and 0.40% Mo: the other 0.20% 
C, 3.0% Cr and 0.45% Mo. Typical mechanical properties with 
various heat treatments are given. Mo reduces the susceptibility 
to grain growth on overheating. In welding, the oxy-acetylene 
flame should be adjusted to prevent oxidation; a ratio of oxygen: 
acetylene of about 1.1:1 or 1.2:1, and a welding rod of composi- 
tion similar to the base metal are advisable. No flux is necessary. 
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The Notch Sensitivity of Welded Seams as Related to the 
Design (Beitrag zu den Untersuchungen uber die Kerbempfind- 
lichkeit von Autogennahten in Abhangigkeit von der konstruk- 
tiven Anordnung) HERMANN HOoLLer. Doctor's Thesis, Tech. 
Hochschule Braunschweig, 1938, 112 pp. Original research. 
The tests were made on common C steel plate of 53,000 Ibs./in.* 
T.S.; analysis: 0.12% C, 044% Mn, 0.06% Si, 0.03% P, 
0.026% S; composition of welding rod 0.22% C, 1.0% Mn, 0.2% 
Si, 0.01% P, 0.02% S, 0.2% Cu. The tensile tests were made 
on a 100 t. Amsler machine. The seams were neither machined 
nor heat treated. In testing X and V seams it was found that 
bores (holes) in the seams start their destruction. Holes outside 
the seams and in the transition zone between the weld and base 
metal cause no deviation of the flaw towards the seam when 
destruction starts in the hole. Sharp notches in the end of seams 
cause fracture by separation across the seam. Sharp notches out- 
side the seams though causing the crack to start are not the im- 
mediate cause of a crack in the seam. Root notches in the mid- 
dle of the seam and in particular near the seam end cause 
destruction of the seams by separation. Only those sections of 
U-shaped displaced seams that are vertical to the load direction 
are sensitive to notches and bores. Notches and holes in seam 
sections parallel to the load direction have practically no effect on 
seam behavior, With oblique seams (45°) it was impossible to 
determine whether a crack starting inside or outside the seam 
followed the seam. Root notches in the middle of the seam do 
not cause the crack to start. Consequently oblique seams offer 
certain safety against unreliable welding. Oblique and spiral 
seams bring about savings in boiler construction. Zigzag seams 
(45°) behave similarly to oblique seams, 7.e. fracture does not fol- 
low the seam but is diverted into the plate. Blunted zigzag seams 
showed the same favorable results. Wave-like seams which could 
be easily welded also proved superior to V— and X— seams. 
Though these various seam arrangements cause more work they 
considerably increase safety. In all cases where fracture by separa- 
tion may become dangerous oblique or zigzag seams should be 
applied more than before. Preparation of such seams offers no 
difficulties since any type of seam arrangement can quickly and 
cheaply be made by cutting machines. Oblique seams are also 
superior in dynamic tests. GN (6a) 


Stainless Steel Welding. V. W. WuitmMeER (Republic Steel 
Corp.) Welding Engr., Vol. 23, July 1938, pp. 18-20; Aug. 1938, 
pp. 24-25. Discussion of weldability of Cr and Cr-Ni steels. The 
18-8 steels are easily welded with torch, arc or resistance and 
present no problem except through greater possibility of warpage, 
due to 60% greater expansion than mild steel and tendency for 
intergranular corrosion next to weld in higher C steels. The 18% 
Cr steel with expansion 10% less than mild steel presents no 
excessive tendency for warpage, but grain growth next to weld 
may be serious due to low ductility at low temp. Where use of 
welded section is at 400° F. and above, the ductility is satisfactory. 
In the 12% Cr steel the welds can be toughened by annealing. 
An application of 18% Cr welded steel is cited for side sheets 
in locomotive fire boxes where a run of 75,000 miles showed no 
signs of corrosion, buckling or cracking in contrast with C steel, 
which was affected in all 3 degrees. The scale on the water side 
cracks off easily, due to low expansion of 18% Cr. Other 
methods of welding are briefly reviewed. WB (6a) 


American Welding Society Tentative Rules for Welding of 
Oil Storage Tanks. Welding J., N. Y., Vol. 17, Aug. 1938, 
pp. 32-36. The rules were drafted by a committee appointed by 
the board of directors. of the American Welding Society and are 
prefaced by the committee as follows: The Committee has made 
an extensive investigation (of above-ground welded oil storage 
tanks) and has found that practice therein is now developed to 
a stage that renders it comparable to the art of riveted construction 
for such storage tanks. This conclusion is based upon the review 
of the data obtained from a large number of examples of success- 
ful storage tank construction . . . These rules represent a cross 
section of the typical examples of good fusion welded construction 

. and if these rules are followed in the construction of this 
type of container, safe and durable tank construction will result.’ 
The rules are presented in the following order: (1) Scope, (2) 
definitions and symbols, (3) materials, (4) qualification of weld- 
ing processes and testing of welding operators, (5) design, (6) 
fabrication, (7) erection, (8) inspection and (9) testing. 

WB (6a) 


Build-up and Repair Welding (Auftr und Reparatur- 
schweissungen A. JURCZYK. Arcos Z., Vol. 15, Apr. 1938, pp. 
1802-1808. Practical. Considers proper choice of electrodes for 
various steels and subsequent heat treatment. Numerous interest- 
ing examples of build-up welds of rolling mill machinery parts, 
crane axle bolts, milling spindle cast steel locomotive wheel hubs, 
crane wheels, chill cast roller leveller rolls and other cases where 
parts have to stand excessive wear are described, taking into con- 
sideration the mechanical properties. The advantages of welding 
are evident. GN (6a) 
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The Use ot the Charpy Test as a Method of Evaluating 
Toughness Adjacent to Welds. WALTER H. BRUCKNER (Univ. 
Illinois) Am. Soc. Testing Materials, Preprint, June 1938, 20 pp. 
Original research. A series of steels with varied chemical com- 
position were welded with a single welding bead placed on the 
surface of 14 in. thick flat plates of the steels. The heat-affected 
area adjacent to the weld deposit was surveyed for hardness, 
grain size and microstructure. The area, of microscopic extent, 
where maximum hardness and grain size occurred adjacent to 
the single-bead weld, was physically magnified by synthesizing the 
microstructure by means of a “weld-quench”’ heat treatment. The 
latter treatment produces in a half-size Charpy bar practically the 
same maximum hardness, grain size and microstructure as is found 
adjacent to the single-bead welds. Keyhole-notch Charpy impact 
tests on the bars of ‘“‘weld-quenched’’ material were compared 
with impact tests made on the parent steels in the ‘as-received’ 
condition. The comparison indicates that when the chemistry of 
steels for welding is suitably chosen, there is little or no loss 
in toughness adjacent to the weld. For such steels the rate of 
transformation of the austenite is sufficiently rapid to form high 
temp. products. Where steels were encountered that were sen- 
sitive to the welding quench, a low value of toughness was ob- 
tained, coupled with a delayed or low rate of transformation of 
austenite. Preheating tests made on a series of the steels sensi- 
tive to the welding quench indicated that in general the trans- 
formation of austenite can be shifted to higher temp. by preheat- 
ing, with the result that soft high-temp. products are obtained in 
the microstructure. The determination of toughness of the heat- 
affected area in such preheated welding tests is suggested as a 
valuable contribution to our knowledge of welding of the ‘tricky’ 
steels. The weld-quench test is successful in separating welds into 
2 categories: (1) Steels insensitive to the welding quench and 
therefore easily welded without preheat or other special handling: 
and (2) steels sensitive to the welding quench, for which specia! 
care, preheat or preheat and subsequent heat treatment are rx 
quired for successful welding. The test is therefore recommended 
as a low-cost method for use in the development of addition! 
steels of easy weldability, for checking heats of steel for weld 
ability before rolling to welding plate size, or for matching heats 
of steel already in successful welding use in the consumer.’ 
plants. VVK (62) 

Welding Manganese Steels. A Review of the Literature ( 
July 1, 1937. W. SPRARAGEN & G. E. CLAUSSEN (Welding R 
Comm.) Welding J., N. Y., Vol. 17, Aug. 1938, Suppl. pp. 1-: 
Comprehensive collection of data with critical discussion and eva! 
ation of the research information in the literature. The review 
condensed into a summary preceding it, in which the most i 
portant factors in the review leading to definite conclusions a: 
summarized. The scope of the review covers welding of t).c 
pearlitic Mn steels, 14% Mn steel, Ni-Mn, Cu-Mn, Cu-Mn-)\, 
Cu-Mn-Cr, Cu, Si-Mn, Cu-Si-Mn-Mo and Cr-Mn-Si steels. We 
ing properties for different welding processes are reviewed |s 
well as physical properties of welds. There is no difficulty 
flame cutting any of these steels except for the 14% Mn stccl 
when flame cut manually. The recovery of Mn from bare and 
coated rods in arc and gas welding is discussed in considerable 
detail from large amount of data in the literature. A bibliography 
of 139 references and suggested research problems close the review. 

WB (6a) 

Welding Rod for Acetylene Welding of Steels with Particular 
Consideration of Weld-Sensitivity (Ueber Schweissdriahte fiir die 
Azetylenschweissung von Stahlen unter besonderer Beriick- 
sichtigung der Schweissempfindlichkeit) P. BARDENHEUER & W. 
BOTTENBERG. Mitt. Kaiser-Wilhelm-Inst. Eisenforsch., Diisseldorf, 
Vol. 20, No. 7, 1938, pp. 87-90. Original research. Cr-Mo 
steel that has been melted in the usual open-hearth process is 
more inclined to weld-cracking than steel of same composition 
made in the electric furnace. It was found, however, that by 
using welding rods of a Ni alloy, even steels of high tendency to 
cracking could be welded satisfactorily. A rod of the com- 
position 0.05% C, 0.15% Si, 0.42% Mn, 1.88% Ni, and another 
of 0.12% C, 0.04% Si, 0.55% Mn, 0.63% Cr, 0.22% Mo, gave 
practically the same results for welding sheets of 0.23-0.30% C, 
1% Cr and about 0.20% Mo, which are often used in aeroplane 
manufacture. The mechanical properties found in the various 
tests are given in detail. Ha (6a) 


Investigation of Stress Conditions in a Full-size Welded 
Branch Connection. F. L. Everetr & A. MCCuTCHAN. Trans. 
Am. Soc. Mech. Engrs., Vol. 60, July 1938, pp. 399-410. A 
very exhaustive practical investigation was made of the stress 
distribution over the whole section of a full-sized welded branch 
connection in an 8 in. pipe of 0.5 in. wall thickness. High 
stresses were found on the outer surface at the flat portion. The 
ring-type reinforcement assumes its share of load in the region 
which it covers but has little effect on adjoining areas; this type 
of reinforcement will develop the full strength of the pipe if 
properly applied. Methods of welding procedure for it are de- 
scribed and formulas for calculating the stresses given. Ha (6a) 
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Fillet Welding on Steel Pipes Under Moderate Internal Pres- 
sures. NORMAN L. HurF (Southern Calif. Gas Co.) Gas, Apr. 
1938, pp. 32-37. Original research. While it is common practice 
to weld connections to pipe lines without removing the line from 
service, there is a lack of agreement as to the safe limits of pres- 
sure under which this practice may be permitted. An expefi- 
mental manifold with suitable inlet and outlet connections was 
made. Flow of air or gas under different pressures was so 
adjusted as to be barely perceptible. Manifold pressures were 
increased by increments of 10 lbs. up te 90 Ibs. per sq. in., while 
standard 1 in. nipples were welded to the top of the manifold. 
In all cases oxyacetylene welds were successfully made. If blow- 
outs occur the escaping gas does not ignite as long as there is an 
appreciable pressure in the line. Under normal conditions where 
pressures do not exceed 50 Ibs. per sq. in., oxyacetylene welding 
may be successfully done on all live lines provided pipe wall 
thickness is greater than .073 in. Mathematical analysis of pipe 
wall stress is also given. HMW (6a) 

Distortion of Electrically Welded Mild Steel Structures. R. E. 
G. WEDDELL. Welding Ind., London, Vol. 6, Feb. 1938, pp. 9-12. 
Discussion of causes and cure. Small electrode with small current 
and large electrode with large current give least distortion; the 
first because of small input of thermal energy, and the second be- 
cause of uniform heating of base metal. For prevention of longi- 
tudinal shrinkage along weld seam, the use of a sawtooth is advo- 
cated instead of straight seam. Primary causes of locked-up stresses 
are (1) welds in 3 planes meeting at the same point, and (2) 
unsuitable electrode used to join base metal. WB (6a) 

Cast Iron, some Observations on its Arc Welding. G. S. 
SCHALLER (Univ. Washington) Welding J., N. Y., Vol. 17, May 
1938, Suppl. pp. 37-40. Discussion of position of cast Fe as a 
much-abused orphan of the metallurgical field, which is receiving 
greater appreciation due to advances in knowledge of the material. 
Original research on effect of superheating in increasing strength 
of casting, and effect of .01 in. Cu sprayed on surfaces of cast 
Fe to be welded, are discussed. Increased C pick up in weld due 
to Cu sprayed surface was noted, and results of tensile tests on the 
various joints are discussed. WB (6a) 


The Effect of Nitrogen on the Welding of Steel—A Review 
of the Literature to July 1937. W. SPRARAGEN & G. E. CLAus- 
N. Welding J.. N. Y., Vol. 17, Apr. 1938, Suppl. pp. 9-30. 
1e review discusses N: in steel, pick-up in welding, factors affect- 

g pick-up, origin of Nz», metallographic changes, and effect on 
echanical properties. An evaluation of welding methods is made 
to tendency for Nz pick up. Effect of alloys, type of rod, 
atings and other factors are discussed in detail from the evi- 
ence in the literature. 88 references. WB (6a) 


Welding Nickel Steels—A Review of the Literature to July 
137, W. SPRARAGEN & G. E. CLAUSSEN (Welding Res. Com.) 
elding J., N. Y., Vol. 17, May 1938, Suppl. pp. 1-17. Com- 
ehensive review of mechanical properties of arc, oxyacetylene, 
mic H2, resistance and braze-welded joints. Hardening of the 
Ji steels is discussed as related to C and Ni content, speed of 
elding, preheat, mass of plate and other factors. Recovery of 
Ni from welding rod is shown in tables; recovery is high, indi- 
ating that very little Ni is lost in transfer to weld deposit. Flame 
utting of Ni steel is discussed, showing no difficulty in this 
pplication. Bibliography of 109 references and 8 suggested re- 
search problems on Ni steels are appended. WB (6a) 


High Quality Electrodes for Arc Welding (Les Electrodes de 
Qualité pour la Soudure 4 l’Arc) M. LeFevre. Rev. Universelle 
Mines, Vol. 14, June 1938, pp. 514-520. Research. The relation 
between quality of an arc weld and the quality of the electrode 
is discussed. Low-C and alloy steels of French, English and Ger- 
man make were subjected to severe tensile and bending tests. The 
general conclusion is that it is even more necessary for alloy 
steel than for mild steels to use electrodes with the same mechani- 
cal properties as the base metal; each defect of homogeneity in 
the weld leads to premature fracture, either in the part or in the 
weld. Ha (6a) 

Deformations during Patch Welding (Verformungen bei der 
Flickschweissung) E. GEROLD & H. MULLER-STOcCK. Stah] u. 
Eisen, Vol. 58, June 30, 1938, pp. 693-696. Original research. 
The residual stresses in patch welds in round plates of steel 34 
(0.08% C) and steel 52 (0.15% C, 0.34% Cr and 0.60% Cu) 
were determined. In the softer steel 34, the residual stresses 
were nearer the yield strength than in the harder steel 54. Dur- 
ing heating of the welded zone the stresses set up are in the direc- 
tion of the welded seam. The residual stresses after cooling are 
tensional and the deformations in the welded plate are extensions. 

SE (Ga) 

Welded Valves (Geschweisste Armaturen) M. DELLEANI. 
Arcos Z., Vol. 15, Apr. 1938, pp. 1798-1802. Practical. Describes 
welding of valve housings made of pressed steel plate according to 
the Santa Maria patents. 50% material is saved in comparison 
with cast valves. Highly interesting example of the application 
of plate and utilization of welding. GN (6a) 
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mass production 


brazing problem 


... solved with FASY-FLO 


THE PROBLEM—brazing spuds to steel shells of 
PUROLATOR oil filters used on thousands of 
automobiles. Here are the factors which made it 
a critical problem! 


(1) The shell was only .042” thick—distortion and 
damage to the metal from localized overheating 
had to be avoided; (2) This operation was the 
“bottle neck” in their production—it had to be 
speeded up; (3) PUROLATORS become part of 
an engine lubricating system—every joint must be 
sound and stay sound in service. 


Successful solution of the problem was due to an 
efficient method of using the low temperature, ex- 
ceptionally fluid, quick penetrating action of 
EASY-FLO and to the small amount required to 


make reliable joints. 


Details about the process developed have just 
been published. Everyone who joins metals should 
be interested in reading this story. Ask for the 
PUROLATOR reprint. 








Above: After applying 
HANDY FLUX, operator 
places EASY-FLO washers, 
only .010” thick and spuds 
in position. ... 


Right: With the aid of a 
mandrel and pilot, the 
operator accurately locates 
shells on a resistance 
braser. A press on a foot 
lever and brazing is done— 
time, under 5 seconds per 


shell. 


HANDY AND HARMAN 
82 Fulton St., New York 
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6b. Non-Ferrous 


Soft Solders for Use at Elevated Temperatures. Selection of 
Suitable Alloys. B.S. BarHam. Metal Ind., London, Vol. 52, 
May 20, 1938, pp. 521-523. General review. The desirable prop- 
erties in a soft solder may be enumerated as follows: It is essen- 
tial that it shall form, at the surface of contact, an alloy with 
the metal to be jointed. The free running temp. must be below 
the melting point of the metals to be joined and also below the 
temp. at which a change of properties conferred upon them by 
heat treatment or cold work will take place. The temp. of the 
commencement of melting must be below the temp. of service. 
It should have high fluidity at temp. only slightly above the melt- 
ing range, and be free from excessive liquid to solid shrinkage. 
The solidification range should be narrow. A strong joint should 
be produced with good ductility. For use in electrical machinery, 
the electrical conductivity should be good. It should produce 
high resistance to corrosion. Solders containing the Pb-Sn eutectic 
will be of no use when used at temp. above 183° C. Pb alloys 
of this type are not successful at high temp. Where electrical 
conductivity is important, pure Sn may be used. Joints formed 
with pure Sn are weak. Sb, Cu and Ag have been added to 
strengthen the Sn joints, additions of 4-6% Sb have been the most 
successful. Due to the formation of brittle joints, 4-5% Cu-Sn 
are not recommended. The Sn-Ag eutectic melts at 221° C. 
Solders containing up to 10% Ag are very useful, having better 
electrical conductivity and corrosion resistance than the Pb-Sn 
alloys. These Ag-Sn solders with the present low price of Ag 
merit attention when choosing a suitable solder which will with- 
stand higher temp. in use than those of the Pb-Sn series. Pb-Ag 
alloys form a eutectic at 2.5% Ag melting at 303° C. These 
solders, containing high percentages of Pb, are somewhat more 
difficult to use than the corresponding Sn alloys, but good joints 
can be obtained with care on all common metals. Cd has been 
substituted for Sn and Pb-Cd alloys containing 10-20% Cd, with 
additions up to 2% Zn recognized as being particularly suitable 
for use at elevated temp. These solders are superior in cor- 
rosion resistance to the Pb-Sn. A solder of 15% Sn, 65% Zn 
and 20% Cd is suggested for use at temp. up to 350° C., but 
not recommended for use where strength is required at elevated 
temp. Alloys with 12.5% Zn, balance Cd are recommended for 
use at both elevated and normal temp. where a strong joint is 
required. These alloys have a shear strength of 112 Ibs./in. 
at 200° C. and 48 Ibs./in.? at 235° C. The strongest, most duc- 
tile alloys of this series contain between 12.5-17.4% Zn, and the 
least ductile about 6% Zn. The eutectic is formed at 82, 6% Cd 
melting at 266° C. In preparing these alloys, only pure Cd and 
Zn are used. The presence of Sn and Pb even in the smallest 
amounts, decreases the strength and lowers the solidification temp. 
In preparing the alloys, the melting point of Cd must not be 
greatly exceeded, as such a condition will cause rapid oxidation. 
5 references. RWB (C-6b) 


Hot Tinning and Soldering. The Réle of Surface Tension. 
BRUCE CHALMERS. Metal Ind., London, Vol. 51, Dec. 17, 1937, 
pp. 593-595. Theoretical consideration of the nature of surface 
tensional forces and their application to hot tinning and solder- 
ing. The surface tension depends on the nature of the liquid 
concerned and the material with which it is in contact. There 
are 3 surfaces to be considered: Liquid-air, liquid-solid, and solid- 
air. With the interface tensions as Ti, T: and Ts, their relation- 
ship will determine how much of the drop is in contact with the 
solid and so determine the angle of contact (A) through the 
relationship Cos A = (T: — T2)/Ts. The result is that if T: 
is small, cos A is positive and A is less than 90°; if T,; — T: = Ts, 
i.e. if Tz is small enough, then A = 0°, the angle of contact is 
zero and the liquid tends to spread indefinitely. If T: is large, 
cos A is negative and A is greater than 90°. The ideal flux 
would be one that would reduce the surface tension and remove 
the oxide film at the same time. 9 references. RWB (C-6b) 


Jointing Aluminum by Soft Soldering. Light Metals, Vol. 1, 
Aug. 1938, p. 231. Review. Selection of a suitable flux is im- 
portant in soft soldering Al. Such a flux must: (1) Dissolve the 
Al:Os, (2) be low melting, (3) have low viscosity, (4) be non- 
corrosive, (5) be non-hygroscopic, and (6) not decompose to yield 
oxides or basic salts that are insoluble in the flux. One com- 
mercial flux is a combination of SnCl, KCl, NaCl, ZnCle, and 
NH.Cl, which melts about 175° C. “Reaction solders,” like the 
one just mentioned, are solders in which the soldering material is 
formed from the reaction of the flux. These form jointing metal 
at the expense of the Al, and in this type of solder there is danger 
of corrosion by inclusions of halides. One common solder for 
joining Al consists of equal parts of Sn and Zn with small addi- 
tions of Cu and Pb. It is suggested that welding is a much more 
satisfactory procedure but soft soldering may be resorted to when 
the necessarily high temp. of welding would destroy some desired 
feature of the metal structure. AUS (6b) 
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Testing of Tin-lead Solders (Beitrag zur Gebrauchspriifung 
von Zinn-Bleiloten) WiLtt TONN & HEINRICH GUNTHER. Z, 
Metallkunde, Vol. 27, Aug. 1936, pp. 237-239. Original research. 
The strength of lap and butt joints of (a) Sn plate and (b) 
galvanized sheet soldered by hand with pure Pb-Sn solders of 
various analyses was investigated. For (b), the tensile strength 
increases with the Sn content of the solder, while the Sn con- 
tent exerted only a small effect upon the joints of (a). The 
strength of lap joints is about twice that of butt joints. The 
effect of the dimensions (butt joint) on the testing results is dis- 
cussed and a standard test is recommended. The time taken to 
make a joint with an electric soldering Fe, and the amount of 
solder used decrease with increasing Sn content. The saving in 
Sn by using a solder low in Sn is thus partly abolished by the 
necessity of employing much more solder. EF (C-6b) 


Silver Solders as Brazing Alloys. J. W. COLGAN (Handy & 
Harman of Canada, Ltd.) Can. Metals Met. Inds., Vol. 1, Aug. 
1938, pp. 227-229, 232. Descriptive. The properties and range 
of application of 2 patented types of Ag solders are enumerated. 
A solder melting at 1300° F. is suitable for brazing non-ferrous 
metals, especially for Cu, brass and bronze. It is used for brazing 
taps, leads and other Cu conductors because of its low flow point 
and its extremely high factor of strength and electrical conduc- 
tivity. Ag solder is widely used in the brazing of fuel and oil 
lines in automobile and truck motors. A Ag solder melting at 
1175° F. is used for ferrous and non-ferrous metals, and is effec- 
tive for making joints between dissimilar metals. Several photo- 
micrographs are shown. WHB (6b) 


Electric Spot Welding Aluminum Alloys Using Low Current 
Densities (La saldatura elettrica a punti delle leghe di alluminio 
con bassa intensita di corrente) G. LoBur. Alluminio, Vol. 7, 
Mar.-Apr. 1938, pp. 55-60. Practical. Al and its alloys can be 
spot welded with the same apparatus as is used for welding steel, 
i.e. at much lower current densities than would be normally 1 
quired, by producing a layer of oxidized metal at the area of con- 
tact. This oxidation is carried out by anodic oxidation, immersing 
the tips to be soldered into a 3% solution of oxalic acid using not 
more than 80 v. The exposed metal (electrode) is protected by 
a covering of felt while sere oxidized. This oxidized layer :t 
the surfaces increases the resistance enormously, thus a relative!y 
low current will produce sufficient heat to fuse the surfaces. 

AWC (6b) 
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WHERE THE TRAVELER 
MEETS HIS FRIENDS 


Every E Uy with a Bath 
at a Most Moderate Cariff 


FOUR RESTAURANTS 


Floor Show at Supper, 
Dinner and Saturday Hatinee 


yy NEAREST EVERYTHING. aff 
CHESTNUT at 13% ST. 
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]- FINISHING 


Pickling, Cleaning, Sandblasting and Polishing. Electroplating, Metallizing, 
Galvanizing and Tinning. Coloring, ‘Oxidizing’ and Non-Metallic Finishing. 








7a. Electrolytic Methods 

The Eloxal Process: Electrolytic Oxidation of Aluminum and 
Its Alloys (Das Eloxal-Verfahren: elektrolytische Oxydation des 
Aluminiums und seiner Legierungen) G. ELssNER. Oberflachen- 
tech., Vol. 15, July 19, 1938, pp. 139-146. Practical. On the 


basis of experience with about 400 eloxal and alumilite installa- 3 tions on electrochemical deposition of nobler ions on metal sur- | 
tions, present practice is reviewed and the advantages of the vari- faces (See Z. Electrochem., Vol. 38, 1932, pp. 532-535; Z. physik. 
ous processes to improve the corrosion resistance and appearance Chem., Abt. A, Vol. 163, 1933, pp. 196-214). Reports briefly | 
of Al are described. The choice of type of current and amount on electrochemical deposition of Po on Ag in 0.05-4 N_hydro- 
of e.m.f. depends on required corrosion resistance and appear- _ Chloric acid in presence of a reducing agent at 20° C.; of Po on | 
ance. The natural oxide film has a thickness of 0.00004-0.0002 Ag in 0.1 N sulphuric acid at 20° C.; and of Bi on Pt in 0.1 N 
mm., the chemically produced oxide layer according to the MBV hydrochloric acid in a H current at 20° C. The electrochemical 
process 0.001-0.0025 mm., and the artificial oxide layer produced deposition of nobler ions on metal surfaces may take place in 3 
by a low voltage d.c. eloxal process after 45 min. 0.015-0.017 mm. different ways (1) No exchange takes place between the nobler 
The formation of the oxide layer occurs in the following stages: ‘ ion and the less noble metal atoms, but only a slight adsorption 
Saturation and neutralization in closest pioximity to the anode; occurs, when the less noble metal is not attacked by the solvent 
formation of a gel-like coating consisting of basic Al compound; in the absence of the nobler ions; (2) an exchange of the nobler 
increase of resistance to passing of the current, resulting in de- ion and the less noble metal atom takes place in loco, resulting 
opment of heat with consequent dehydration of the basic part — im a monatomic surface layer of the nobler atoms; (3) a deposi- 
‘ the coating to hard oxide; pores and cracks occur by which the tion by local elements takes place. In certain spots the less noble | 
process is repeated and continued. The effect of temp., concen- metal acts as a solution electrode and at other spots the nobler ions 
ition and composition of the electrolyte on the oxidation is dis- are deposited in greater or smaller amounts as a metal. This third 
issed at length. As the layer forms in the material itself, the process does not take place when the nobler metal re-dissolves in 
lhesion is perfect, the layer will not come off, even if it cracks . the liquid present under the conditions of the experiment (pos- 
ider bending stresses. A low-voltage, d.c. process is advisable sible air admission) and when the rate of this dissolution is 
good cOrrosion-resistance and wear-resistamce and is usually greater than that of the cathodic deposition. In this case, process 
most economical. Extremely hard layers that must also be 2 takes place. , , ORS (7a) 
-ctrically insulating are obtained by a.c. followed by d.c. oxi- -—— The Electrodeposition of Silver from Solutions of Silver 
ition. Al alloys can be successfully eloxalated if they do not Nitrate in the Presence of Addition Agents, RoBERT TAFT 
ntain more than 15% Si and 20% Cu or Zn. The oxide film (Univ. Kansas) & Lez H. Horstey (Dow Chem. Co.) Trans. 
insists essentially of hydrated aluminum oxide; on pure Al it is Electrochem. Soc., Vol. 74, 1938, Preprint No. 6, 14 pp. 
lorless (white) and transparent; Cu and Si alloys have bluish- ¢ Original research. The authors studied the effects of 170 addition 
iy eloxal layers. Coloring of the eloxal layers can easily be agents, including both inorganic and organic compounds, on the 
‘tained by dyes of the alizarine series. The hardness of the character of Ag deposited from a AgNOs bath. The plating con- 
xal film is about 7-9 Mohs (between quartz and corumdum). ditions were: AgNOs, 0.25 molar; current density, 0.5 amp./dm.’; 
loxal layers are heat-resistant and do not change their structure temp., 30° C.; time of plating, 100 min. The conc. of the addi- 
to 400° C.; colored layers break down at a lower temp. Pure -—— _ tion agent was 0.01, molar, if solubility permitted. The deposits 
\l gives the best electrically insulating layers. Al-Mg and Al- were classified as fine, intermediate, control, abnormal, and striated, 
ig-Si can be eloxalated to give a lustrous film by a special treat- on the basis of a comparison with a control that contained no 
ient, for which several patents exist. Ha (7a) addition agent. Microscopic examinations were made of deposits 
Automatic Bright Nickel and Chromium Plating. J. KRons- : of the first 3 classes. Substances of high molecular weight (above 
EIN. J. Electrodepositors’ Tech. Soc., Vol. 14, 1938, Preprint, 250) produced striated or abnormal deposits and codeposited with 
pp. Practical. A compact automatic plating plant is described. the Ag. Fine deposits were produced by 26 of the addition 
[he entire sequence of cleaners, rinses, acid dips, bright Ni, and agents. However, most of these deposits were discolored or brit- 
Cr plating tanks occupies a space of only 50 x 8 ft. The rapid tle. Good quality, smooth deposits were produced by isovaleric 
transfer of the work from one tank to another is important in —— acid, lactic acid, methylene blue, succinic acid, sodium hydrogen 
order to prevent staining and drying. This is accomplished by arsenite, benzilic acid, sodium acetate, and ferrous sulphate. Of 
the “duplex carriage system’’ which consists of 2 carriages, one the 26 substances producing fine ge soe 19 were organic acids or 
above the other, moving on separate tracks. The work bars are salts. The low molecular weight fatty acids were without effect, 
attached to the carriages by a system of belts and pulleys, so that 3 but the higher acids produced fine deposits. This is because the 
the motion of one carriage relative to the other raises or lowers surface activity of the fatty acids increases with molecular weight, 
the work bars. The conveyor chain travels only 6-12 in./min., and hence they are adsorbed on the Ag crystals to a greater degree. 
but the carriages move faster and work is transferred from one AB (7a) 
tank to another in 20 sec. Busbars are of pure Al. The opera- The Behavior of Precipitated Constituents during the Electro- 
tion of the baths at high c.d. permits the use of small tanks. —* lytic Oxidation of an Aluminum Alloy and their Influence upon 
The Ni tank is 8 ft. long and the c.d. used is 50-80 amp./ft. the Properties of the Oxide Layer (Ueber das Verhalten der 
The Cr tank is 5 ft. long. The bright Co-Ni plating bath is used. ausgescheidenen Gefiigebestandteile bei der elektrolytischen 
The anodes are of electrolytic Ni, because with Co-Ni alloy Oxydation der Aluminiumlegierungen und iiber ihren Einfluss 
anodes, the Co dissolves preferentially, leaving a sponge of Ni. 9 auf einige Eigenschaften der Oxydschichten) H. ROHRIG & 
Co is added to the bath as sulfate. 4.5 million door handles are KAPERNIK. Metallwirtschaft, Vol. 17, June 17, 1938, pp. 665- 
plated per year, and rejects are about 4%. AB (7a) 668. Research. Upon oxidation of an Al-Si alloy, the Si particles 
Cleaning and Electroplating Zinc Alloy Die Castings. E. C. in the oxide coat are unaffected by the oxidation process. Al 
RINKER. Products Finishing, Vol. 2, Aug. 1938, pp. 5-9. Prac- and Cr, Mn, Fe, Cu, V or Ni, however, are oxidized, become 
tical discussion. Buffing before cleaning is recommended where ~~ dark gray in color and lose their metallic appearance. It was 
possible. Excess dirt should be removed before final alkaline determined that the thickness of the oxide layer is not a function 
cleaning operation. An acid rinse followed by a cold water rinse of the alloy. The effect of heat treatment on the color of elec- 
removes all the alkali and gives the surface a slight etch. Thick- trolytic oxide coatings was investigated. In alloys wherein the 
ness of plate is determined by use. A flash cyanide copper de- 1@ secondary constituent is out of solution, the coating is darker than 
posit should not be used. Direct Ni deposits may be used if the on the same alloy in the dissoived state. The precipitated particles 


solution is properly adjusted to prevent displacement deposition 
of Ni. Solution formulas are given. PCR (7a) 
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Electrochemical Coating of Metal Surfaces with a Monatomic 
Layer of Nobler Atoms (Die elektrochemische Belegung von 
Metalloberflachen mit einer einatomaren Schicht edlerer Atome) 
Otro ERBACHER. Z. physik. Chem., Abt. A, Vol. 178, Dec. 
1936, pp. 15-28. Original research. Continuation of investiga- 


present in the oxide layer are reported to absorb the incident light, 
thus making the oxide coat appear dark. GA (7a) 


MA 659 



















Physical Properties and Uses of Heavy Nickel Deposits. W. 
A. WestEy (Intern. Nickel Co.) Monthly Rev. Am. Electro- 
platers’ Soc., Vol. 25, Aug. 1938, pp. 581-603. Review. Thick 
electro-deposits of Ni have a wide field of usefulness in (1) salvag- 
ing worn machine parts; (2) salvaging mismachined parts; (3) 
improving new parts; and (4) electroforming Deposits as thick 
as 0.2 in. have been used to build up worn parts. Soft Ni is 
deposited from the Watt’s type bath. Hard Ni is deposited from 
the following bath: NiSO, . 6H:O, 16 oz./gal.; (NH«)2SOu, 2.8 
oz./gal. or NH.Cl, 2.3 oz./gal.; KCL, 1.1 oz./gal.; temp., 120- 
130° F.; pH, 5.2-5.8; c.d., 20-35 amp./ft.? without agitation or 
25-50 amp./ft.2 with agitation. The hard Ni deposits are in- 
ternally stressed, and tend to form laminations and to crack, espe- 
cially if thicker than 0.02 in. Hence, when thick deposits are re- 
quired, soft Ni should be deposited first and be followed by a 
thinner layer of hard Ni or Cr. Soft Ni has a fibrous structure 
with the grains elongated normal to the cathode surface. Mod- 
erately hard Ni has a random structure, and the hardest Ni, 
when examined under high magnification, shows scarcely any struc- 
ture other than a lamination. The physical properties of soft, 
moderately hard, and hard electrodeposited Ni, respectively, are as 
follows: Vickers Hardness number, 150, 230, 360; tensile strength 
in Ibs./in.*, 51,000, 99,000, 132,000; % elongation, 28, 21, 1. 
Hard Ni can be heated to 500° F. without appreciable loss of 
hardness. The H theory of the hardness of electrodeposited Ni 
is discussed. A number of illustrations, which demonstrate the 
engineering uses of thick Ni deposits, are given. AB (7a) 


Purification of Solutions by Electrolysis. V. MATTACOTTI 
(Hanson-Van Winkle-Munning Co.) Monthly Rev. Am. Electro- 
plater’s Soc., Vol. 25, July 1938, pp. 513-520. Practical. Small 
quantities of impurities may cause plating baths to give inferior 
deposits. A simple test for detecting the presence of impurities 
is to plate a bent cathode in the bath. Impurities cause a dark 
colored ellipse to form inside of the bend where the current 
density is low. Some of the methods used to eliminate impurities 
in Ni baths are: (1) Precipitation of ferric hydroxide in the bath; 
(2) addition of H:O.; (3) treatment with activated C; and (4) 
electrolysis. Many, but not all, impurities can be removed by 
electrolysis. It is ummecessary and even wasteful to use a high 
current density because most of the impurities plate out at a low 
current density. For removing Cu, Pb and Zn from Ni baths, a 
current density of 2-5 amp./ft.* is used, and the electricity required 
amounts to 2-5 amp.-hrs. per gal. of bath. The bath should be 
warm and should be agitated. The loss of Ni need not be more 
than 0.5-1.0 lb. per 100 gal. of bath purified. Low current density 
electrolysis also removes Cu from Zn-plating baths. AB (7a) 


Plating Zinc Alloy Die Casting Commercially. Part II. E. A. 
ANDERSON (N. J. Zinc Co.) Metal Cleaning Finishing, Vol. 10, Aug. 
1938, pp. 548-552. Review. The author continues his survey of the 
plating methods used in 23 plants. The Rochelle salt-CuCN bath was 
most widely used. Its average composition and operating condi- 
tions were: Cu (as metal) 1.5-2.5 oz./gal.; free cyanide, 0.5-0.75 
oz./gal.; Rochelle salt, 5-8 oz./gal.; and a small amount of 
NasCO;; temp., 110-175° F.; c. d., 15-100 amp./ft.2 The pH was 
10.4-13.2, but only 4 plants were measuring it. Agitation was 
generally used, and the tanks were steel without linings. Ten 
plants were plating die castings directly with thin Ni coatings, 
using the NaSO, type bath. One plant produced bright Ni 
deposits directly on Zn by adding a small quantity of Cd to the 
bath as a brightener. For Part I see Metals and Alloys, Vol. 9, 
Oct. 1938, p. MA 610L/6. AB (7a) 


The Crystalline Structure of Electrodeposits. Part III (Contri- 
bution 4 l’Etude Expérimentale de la Structure Cristalline des Dé- 
pots Electrolytiques) P. JacquEtT. Rev. Mét., Vol. 35, Apr. 1938, 
pp. 176-187. Original research. Thin layers of Cu, Ag and Cd were 
electrolytically deposited from solutions of their complex salts 
on the active centers of an electrolytically polished cathode, if the 
current density was under a limiting value corresponding to the 
evolution of Hs. Consequently, these deposits had a crystalline 
structure identical with that of the cathode. In the case of Ni 
deposits in a solution of simple Ni salts, the Ni layers were 
microcrystalline and did not continue the structure of the cathode 
at low current densities. At higher current densities, where there 
was a slight evolution of H, the Ni deposited partly on the active 
centers of the cathode. The explanation of these observations 
is that the active centers are inhibited by evolved H ions as welli 
as by protein molecules. JZB (7a) 


The Solution of Rhodium by Alternating Current Electrolysis 
(Die Auflésung von Rhodium durch Wechselstromelektrolyse) 
ErRNSt RAuB & GERHARD Buss. Z. Metallkunde, Vol. 30, May 
1938, pp. 152-157. Experimental. To find an effective means for 
reclaiming Rh coatings, the behavior of Rh electrodes with alter- 
nating and pulsating currents was examined in various electrolytes. 
Hydrochloric acid solutions with high chloride concentrations gave 
the best current efficiency, 30%. Successful methods for Rh separa- 
tion were found when the plating is on either Cu or Ni. 

GD (7a) 
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Bright Nickel Plating of Zinc Base Die-castings. S. WERNICK, 
J. Electrodepositors’ Tech. Soc., Vol. 14, 1938, preprint, 5 pp. 
Practical. Bright Ni cannot be plated directly on Zn ause 
of deleterious effects of small quantities of Zn in the bath. Zn 
articles are first Cu-plated. Bright Cu deposits are not necessary 
as an undercoat and have the disadvantage of being brittle. Matte 
Cu deposits will serve if they are smooth and fine grained. The 
following is a typical bath: CuCN, 3.5 oz./gal.; NasCOs, 2.5 
oz./gal.; Rochelle salts, 6 oz./gal.; free cyanide, 0.75-1.25 oz./gal.; 
current density, 60-80 amp./ft.°; pH, 11.6-12.3; temp., 140-160° F, 
After plating, the article is rinsed in dilute H:SO,, then in water 
and transferred to the bright Ni bath. The Co-Ni bath gives 
good results but it is sensitive to small amounts of impurities. 
Fe should be less than 0.05%; Zn, Cu or Pb should not exceed 
0.001%. The effect of impurities is first manifested by the dull- 
ness of the deposit on low current density areas. Methods of 
removing impurities are: (1) Precipitation by raising the pH; (2) 
electrolysis at low c. d. (1-5 amp./ft.*). Racks used for Cr plat- 
ing should not be used for Ni plating because of the danger of 
carrying CrO; into the Ni-bath. Bagged electrolytic Ni anodes 
are best. The bath is best contained in a rubber-lined tank; it is 
air agitated and continuously filtered. AB (7a) 

The Present Position of Bright Nickel Plating in England. 
N. R. LaBan. J. Electrodepositors’ Tech. Soc., Vol. 14, 1938, 
Preprint, 8 pp. Review. The following 3 bright Ni baths are 
discussed: (1) Schlétter; (2) Weisberg-Stoddard Co-Ni bath; 
and (3) Hinrichsen Co-Ni bath. The advantages of bright Ni 
are: (a) Time saving in unracking and reracking between Ni and 
Cr plating which permits the introduction of fully automatic Ni 
and Cr plating; (b) production of bright deposits on contoured 
work and in recesses which would be difficult to polish; (c) saving 
of the thickness of deposit normally removed in buffing, and 
elimination of the risk of cutting through the deposit on sharp 
edges. The operating conditions of the baths are given. Both 
the Weisberg and Hinrichsen baths contain sodium formate as 
brighteners, but the former contains formaldehyde in addition. 

AB (7a) 

Bright Zinc Plating. R. Spears. J. Electrodepositors’ Tech. 
Soc., Vol. 14, 1938, Preprint, 4 pp. Practical. Because of the 
high price of Cd, bright Zn plating has replaced Cd plating for 
many purposes. The bright Zn baths are cyanide baths to which 
have been added either organic addition agents or some inorganic 
substances, such as Hg or Mo. These baths are not as successt ul 
as the acid sulphate bath for plating gray cast Fe or mallea)le 
cast Fe. The baths may be operated at c. d. from 5-100 amp./::. 
and at temp. from 20-50° C. Im some cases the Zn coating is 
brightened after plating by immersion in one of the following 
dips: (1) 0.25-1.0% HNOs; (2) hydrogen peroxide and H.S(,; 
(3) CrOs and H:SOy. The dip removes about 10% of the e- 
posit. Small amounts of Cu, Cd, Sn, As or Pb in the plating b. th 
cause dull or stained deposits. These impurities may be removed 


by working the bath at 20 amp./ft.’ AB (71) 
7b. WNon-Electrolytic Methods 
How to Metal Spray. J. G. MAGRATH. Welding J., N. \’., 


Vol. 17, June 1938, pp. 16-21. A review and discussion of detz«ils 
of practice for successful spraying for various purposes. Pro- 
cedure for spraying to resist corrosion, heat and wear is outlined. 
Building up worn parts is a large promising field of spray appli- 
cation, and the new (sprayed) metal may have longer life than 
original metal, as is the case for lubricated surfaces where the 
porosity of the sprayed surface aids in retention of oil. Prepara- 
tion of base metal by suitable roughening is a necessary first step 
hefore applying sprayed metal, and survey of previous use and 
future use of an article must be made to assure that mechanical 
conditions of use are ideal for permanent bond of sprayed metal 
to original surface. Many illustrations and photos of methods 
and finished job supplement the text. WB (7b) 

Recovery and Utilization of Iron Sulphate from Pickling Acid 
Waste (Verwendung und Aufarbeitung von Eisensulfat aus 
Beizereiabwassern) F. Srerp. Stahl] u. Eisen, Vol. 58, May 5, 
1938, pp. 491-497. Review. The main problem in the recovery 
of waste pickle liquors to obviate stream pollution is to find a 
use for the recovered FeSO,. The various methods that have 
been proposed for the recovery and utilization of FeSO, are dis- 
cussed. It is stated that a recent German process by which FeSO, 
solution is used for purifying coke--oven gas yielding ammonium 
sulphate and iron sulphide offers good promise of a successful 
solution of this problem. SE (7b) 

The Surface Tersion and Viscosity Phenomena in Tin-plate 
Manufacture. BRUCE CHALMERS. Trans. Faraday Soc., Vol. 33, 
1937, pp. 1167-1176. Theoretical. The theories of surface ten- 
sion and viscosity were applied to the hot-dipping process in 
the manufacture of Sn-plate in connection with the appearance 0 
normal pores, grease lines, and the rate of draining of liquid 
Sn under gravity. PRK (7b) 


METALS AND ALLOYS 














Modern Pickling Practice. Wattace G. IMHoFF (Wallace 
G. Imhoff Co.) Metal Cleaning Finishing, Vol. 10, July 1938, pp. 
474-480. Descriptive. Billets, rounds and squares for drawing, 
and sheet bars are pickled out of doors in open shallow tanks 
30 ft. long, 15 ft. wide and 20 in. deep. Billets are pickled to 
remove scale and expose any seams. The steel is pickled in 
2-5% H2SO, for 20-40 min., with the use of inhibitors. Range 
boilers and tanks may have several kinds of scale, which must 
be removed. In addition to annealing scale, there may be weld- 
ing scale of ferric silicate which requires an HF pickle, and a 
borate scale formed by brazing which requires an H2SO, pickle. 
Forgings have a heavy scale and are pickled in 4-6% H:SOs 
heated to 170° F. and containing inhibitors. In difficult cases, the 
acid conc. may be as high as 8-12%. The pickling of stainless 
steel is difficult because the scale contains Ni and Cr oxides. 
Pickling must be designed to meet each set of conditions. Mix- 
tures of HNO; and HF, or successive immersion in H2SO, and 
HNO, solutions are used. Castings are pickled in HF solutions, 
or in mixtures of HF and H:SO, or HCl. Wire is pickled in 
4-6% H2SO, at 140-160° F. Wire made of Bessemer steel dis- 
solves more readily than basic open hearth steel and is pickled at 
a lower temp. and more inhibitor is used. Pipes are pickled in 
H.SO, containing a small amount of HF to remove siliceous scale. 
Pipes and conduit which are to be galvanized are preferably etched 
somewhat in the pickle. The pickling of sheets depends on the 
rolling treatment and the finish desired. Sheets from hot rolls 
require a drastic “black pickle” of 6% H:SO, heated to 180° F. 
Sheet for galvanizing is hot rolled, cold rolled and box annealed, 
and is given the “black pickle.” Some etching is advantageous, 
as it aids in bonding the Zn to the surface. Steel strip is pickled 
by a continuous process in some plants. Rotary Mast-type Pickling 
Machines may be used in place of the continuous process. These 
units have the necessary tanks arranged in a circle 15 ft. in radius 
and require relatively little floor space. See also Metal Cleaning 
Finishing, Vol. 10, June 1938, p. 404. AB (7b) 


The Application of Polishing and Buffing Wheels. Part II. 
Curved Surfaces, RoBERT T. KENT. Metal Cleaning Finishing, 
Vol. 10, July 1938, pp. 502-510. Practical. The polishing of 
the surface of objects having a circular cross section, such as a 
cylinder, is done by holding the cylinder against the wheel, the 
axis of the cylinder being parallel to the axis of the wheel. When 
polishing long thin cylinders, such as rifle barrels or gear shift 
levers, the axis of the work is held at an angle to the axis of the 
wheel, and moved downward. In this case the area of contact 
between the work and the wheel is small, and a medium soft 
wheel is used, so that it can conform somewhat to the shape of 
the object. A concave wheel gives a larger area of contact for 
this polishing operation. Conical surfaces are polished in much 
the same manner as cylindrical surfaces. Small conical parts, such 
is airplane engine valves, are polished by being held in a chuck 
which permits a braked rotation of the part. Surfaces of irregu- 
lar cross-section are polished on wheels which conform to the 
contour of the work. Compressed canvas wheels are used, since 
they can be formed with exactness. When automobile bumpers 
are polished on hand lathes, full width wheels are used, which 
conform to the transverse cross-section of the bumper. More 
rapid production is obtained if the bumper is pressed against the 
lower part of the wheel by a roller. For polishing bumpers on 
straight-line machines, a series of half wheels is used, each of 
which conforms to only one-half of the contour of the bumper. 
The wheels float on the work with a definite pressure, so that 
even edge-bent or offset bumpers can be polished. For Part I, 
see also Metals and Alloys, Vol. 9, Mar. 1938, p. MA 170R/6. 

AB (7b) 


The Application of Polishing and Buffing Wheels. Part II. Ros- 
ERT T. KENT. Metal Cleaning Finishing, Vol. 10, Aug. 1938, pp. 
564-566. Practical. The polishing of curved surfaces is dis- 
cussed. Concave surfaces, illustrated by that of an ironing 
machine shoe, are best polished by a wheel with a convex face 
and a width about 1/3 that of the shoe. The wheel is set at an 
angle to the longitudinal direction of the work so that it sweeps 
over the entire surface in one pass. A convex surface, as that of 
a tire cover, is best polished by a wheel having a concave face, 
of which the radius of curvature is slightly smaller than the radius 
of curvature of the convex surface. For Part I see Metals and 
Alloys, Vol. 9, Oct. 1938, p. MA 612L/8. AB (7b) 


Present Status of Recovery of Waste Pickling Acid (Der 
gegenwartige Stand der Aufarbeitung von Beizabwassern) F. 
HEINRICH. Stahl u. Eisen, Vol. 58, June 9, 1938, pp. 617-623. 
Review and original research. Discusses methods of beneficiating 
pickle liquors to recover the acid and FeSO, content. For economy 
the waste liquor must be allowed to get so low in acid that it will 
not be suitable for further pickling. The optimum conditions for 
crystallizing FeSO, must be used. At best, recovering the waste 
acid can hardly be justified from the standpoint of economy alone, 
but avoidance of damage and stream pollution must also be con- 
sidered. 20 references. SE (7b) 
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Production and Testing of Protective Oxide Coatings on Iron 
(Erzeugung und Priifung Oxydischer Deckschichten auf Eisen) 
GERHARD ZAPF. Maschinenbau Betrieb, Vol. 17, July 1938, pp. 
367-370. Descriptive. A new browning process (called the 
Persaltin Process) is described that produces coatings of high cor- 
rosion and wear resistance. It is useful also for steels that cannot 
be browned by ordinary methods, such as Mn-Si steels, Cr-steels 
and W-steels and for cast Fe and cast steel. The coat does not 
change the dimensions of the piece treated. The preparation of 
the parts is the same as in the usual browning procedure and is 
chiefly concerned with the production of a clean metallic surface. 
Previous degreasing can be dispensed with. The new browning 
method uses 3 baths of different temp.: 125°, 135°, 150° C. 
The pieces are rinsed and quenched between successive baths and 
also during the last bath. The process takes about 1 hr., the ordi- 
nary method using only 1 bath 30 min. to 1 hr. (The composi- 
tion of the bath liquid is not revealed. The usual process uses a 
mixture consisting essentially of caustic soda and sodium nitrite.) 
The advantages of the new browning process were tested on a 
specially developed apparatus. For wear, a belt was run over the 
treated pieces and degree of wear was determined after a certain 
number of revolutions. The corrosion resistance was tested in 
sprayed salt solution. The thickness of the coat was ascertained 
micrographically. RPS (7b) 


Notes on Hot-dip Galvanizing Furnaces. WALLACE G. ImM- 
HOFF (Am. Hot-Dip Galvanizer's Assoc.) Heat Treating Forging, 
Vol. 24, May 1938, pp. 254-259; June 1938, pp. 308-309. Among 
the most important requirements of hot-dip galvanizing furnaces 
are: Ability to melt very large quantities of Zn; maintenance of 
bath temp. to meet heat requirements of production; no wide ex- 
tremes of both temp. during operation; uniform application of 
heat to pot; long pot life; low dross production; high ratio of 
heating area to total area; high fuel efficiency; ease and simplicity 
of control; no touching of pot by combustion products or solid 
fuel; suitability of design and construction according to kind of 
material to be galvanized; ability to meet mechanical requirements; 
balance and symmetry of furnace components; proper design 
according to fuel to be used, work to be done, production require- 
ments, best labor conditions, and provision for emergency of con- 
trolling metal in pot, when pot fails; accessibility of all parts; 
good insulation; and use of modern temp. equipment and auto- 
matic control instruments. There are so many variables that it is 
impossible to standardize galvanizing furnace construction. 
Describes various types now in practical operation to show what 
has been done. These include natural-gas fired, gas-fired vertical 
alloy tube, ““Galvo’’ recirculating, large gas-fired, oil-fired, Gilbert, 
Imhoff, large electrically heated, and electrically heated light-work 
furnaces. Supervision is an important factor in efficiency of 
galvanizing furnaces. MS (7b) 


The Present Status of Hot Galvanizing (Der gegenwirtige 
Stand des Feuerverzinkens) CurT MARENSKY. Kalt-Walz-W elt, 
June 1938, pp. 41-46. Comprehensive survey considering newer 
hot galvanizing processes such as the Pb-Zn process, bright gal- 
vanizing and machine galvanizing, and giving the essential features, 
the pros and cons of the different processes and the prod- 
ucts obtained by them. Pickling, fluxes, the coating process 
itself from the metallurgical viewpoint, alloying additions and 
their different effects, proper choice of galvanizing kettles are dealt 
with. The Al content of Zn baths should not exceed .3% Al. 
[This seems rather pessimistic. The Zn-Al diagram tells us that 
the solubility of Al in Zn amounts to almost 1%. In the ab- 
stractor’s experience, this is the upper limit of the Al content in a 
Zn coating to avoid, for instance, soldering trouble-—G.N.]} 


GN (7b) 
New Equipment Reduces Cleaning Costs. Metal Cleaning 
Finishing, Vol. 10, July 1938, p. 470-472. Descriptive. Screws 


and small metal parts are cleaned in a drum type washer. The 
drum contains a worm welded to its inner surface, and as the 
drum rotates, the parts are moved through the washer. The parts 
are given a soak wash, spray wash, spray rinse, and are finally 
dried by a hot air blast. A charge of 150 lbs. of parts is cleaned 
at a time and requires about 1.5 min. for the cycle. Slotted screw 
blanks are subjected to a cleaning operation, instead of being sent 
directly to the threading machines. This removes chips and there- 
by raises the average efficiency of the threading machines from 
the usual 45% to about 95%. AB (7b) 


Metallic Cementation (14) Cementation of Boron on Some 
Metals. T. Kase. Nippon Kinzoku Gakukai-Si, Vol. 2, June 
1938, pp. 261-270. In Japanese. Original research. By using 
boron dust or pulverized ferro-boron, cementation of B at 700°- 
1100° C. on Fe and 800°-1000° C. on Ni for 1-5 hrs. was carried 
out. B diffuses into the metals below 700° C., and the rate of 
diffusion increases with temp. rise. In the case of diffusion 
into Fe, the rate increases almost abruptly at the As point (906° 
C.). The cemented surfaces of Fe and Ni were harder than those 
of the original material and more resistant to both dilute and 
concentrated HCl. NS (7b) 
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STING AND CONTROL 


Methods and Equipment. Physical and Mechanical Property 


Testing. X-Ray and Magnetic Inspection. Spectrographic Analysis. 


W 6 «Re, Le Geeemse Be Ba. REED AND 
G. R. HARRISON, SECTION EDITORS 


The Impact Testing of Cast Iron. A. J. Nicot SmitTH. Bull. 
Brit. Cast Iron Research Assoc., Vol. 5, July 1938, pp. 203-204. 
Review. Tests of the weight dropping and the hammer blow 
types give certain information, but suffer from the difficulty of 
expressing them quantitatively. The weight dropping test has 
been used in many forms as proof test, usually on actual castings, 
and attempts have been made to give quantitative values to this 
test by gradually increasing the height of drop until the specimen, 
which is supported transversely, breaks. The final height of drop 
is then taken as a measure of resistance to impact. The form of 
impact test that has been used in the Association’s laboratories 
for many years is the Krupp-Stanton repeated impact test. A 
cylindrical 15 mm. diameter specimen with a shallow rounded 
notch is struck by a cam-actuated falling weight at a rate of 84 
blows/min., being rotated through 180° after each blow. Usually 
the machine delivers a blow of 0.48 ft./lb. The number of blows 
required to fracture the test piece is taken as a measure of the 
impact value. The test gives useful indications, but is hardly 
suitable for routine work. Attempts have often been made to 
determine the resistance to shock of cast irons by correlating this 
property with the results of some other test. Some success has 
been obtained using the area under the load-deflection curve in a 
transverse test, 7.e. the work done to fracture the bar. Tests of 
the single blow impact type are not generally applied to cast Fe. 
The common standard impact tests for ductile materials are the 
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Izod and the Charpy. Each uses a 10 mm. square, notched speci- 
men. These tests, when applied to cast Fe, give very low values 
and show very little difference from Fe to Fe. When tests of this 
type are tried on unnotched cast Fe specimens, the difference 
between different irons is more pronounced, but the results from 
any one Fe are inclined to be random. In any development of 
single blow impact test it seems that: (1) The section should be 
as large as possible, (2) the specimen should be machined to 
remove surface irregularities, and (3) the test should be on a 
round bar. In addition to these points, it appears probable that 
the specimen would give better results without a notch. 
AIK (T-8) 
Photoelastic Analysis Practically Applied to Design Problems. 
O. J. Horcer (Timken Roller Bearing Co.) J. Applied Phys., 
Vol. 9, July 1938, pp. 457-465. Popular exposition of the use 
of photoelastic analysis in determining stress distributions in struc- 
tures and machine parts. Several practical examples are given 
Noteworthy is one illustrating how the fatigue strength of an 
axle may be reduced to 1/2-1/6 of its full value by press fitting 
to a wheel. The improvement of bolts by better design of threads 
and nuts is illustrated. 25 references. HFK (T-8) 


The Magnetic Determination of the Iron Content of Brass 
(Die magnetische Bestimmung des Eisengehaltes von Messing) 
WALTHER GERLACH. Metallwirtschaft, Vol. 17, June 17, 1938 
pp. 660-661. Experimental. An apparatus that will detect 0.00 
mg. of Fe per cc. of test sample is described. Using thi 
apparatus it was possible to detect .0002% of undissolved Fe i 
deep drawing brass. A rough determination of the dependenc 
between total Fe and precipitated Fe was made. GA (R-8 
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The manufacture of the “ROCKWELL” Hard- 
ness Tester is precision work throughout and 
nothing but precision work. No piece work is 
or ever has been done in our shop. Even our 
packing department is under supervision of our 
testing engineers. 
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733 E. 143rd Street New York 
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Model 5-50, the latest Southwark-Emery Testing 
Machine development, utilizes the Tate-Emery null 
method servo-operated long scale indicator com- 
bined with a lapped ram and cylinder unit of ex- 
cellent construction. Heretofore this type of indi- 
cator has been available only in the more elaborate 
Southwark-Emery capsule type machines. 








This indicator is extraordinarily sensitive. It pro- 
vides an unusual scale length of 270 inches, the 
pointer traveling around the dial five turns of 10,000 
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Individual Determination of Elastic Stresses with X-rays III 
(Einzelbestimmung von elastischen Spannungen mit Réntgen- 
strahlen III)) R. GLocker, B. Hess & O. SCHAABER. Z. tech. 
Physik, Vol. 19, July 1938, pp. 194-204. Original research. 
Glocker’s method of X-ray spectrographic determination of elastic 
stresses at the surface of metals (Metals and Alloys, Vol. 8, Oct. 
1937, p. MA 627R/5 and Z. tech. Physik, Vol. 17, 1936, pp. 145- 
155) is further simplified, so that a stress component can be deter- 
mined from a single exposure taken at an angle to the normal of 
the surface. The directions and values of the main stresses can 
be determined from 3 exposures. The measurement of 2 mutually 
perpendicular stress components yields the value of the lattice 
constant in the unstressed condition, thus making it possible to 
determine the share of the stresses in a change of the lattice con- 
stant and thereby to separate their effect from that of other causes, 
é.g., precipitation, in investigations of heat-treated alloys. The 
method which, so far, had been applied to cubic lattices only, is 
modified to apply to hexagonal lattices as well. The method is 
represented lucidly and with all pertinent details; correction 
formulas are given and the accuracy is discussed at length. It is 
illustrated by results obtained on unstressed and stressed rods of 
elektron, Al, and W, whose surface stresses had been previously 
determined by other methods. ORS (T-8) 

New Developments in the Field of Magnetic Testing (Neuer- 
ungen auf dem Gebiet der magnetischen Werkstoffpriifung) 
W. E. Scumm. Maschinenbau Betrieb, Vol. 17, July 1938, pp. 
363-365. Descriptive. The magnetic testing method is especially 
useful for testing not only a few specimens but an entire manu- 
factured lot. Two methods are adopted: (1) Magnet-metal Oil 
Method (Magnet Powder Method). A new device magnetizes the 
parts by means of a short current impulse; the sprinkling is done 
subsequently. This is feasible only for hardened steels with 
remanent magnetism. Otherwise, and in case of doubtful results, 
magnetizing and sprinkling have to be done simultaneously. Spe- 
cial apparatus. is available for testing hollow cylindrical parts and 
welds. (2) Magnetic Induction Method. New testing machine 
for wire ropes is described. The specimen is magnetized by 
means of an electro-magnet. An induction coil connected with 
an instrument records any disturbances in the magnetic field caused 
by damage inside the rope. For detecting both transverse and 
longitudinal flaws, 4 coils are necessary. The interruptions in flux 
caused by transverse flaws and changes on account of eddy cur- 
rent caused by longitudinal flaws are recorded. Longitudinal 
cracks of non-magnetic materials can be tested the same. way usin 
high-frequency current. RPS (R-8 
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Sa. Fatigue Testing 


H. F. MOORE, SECTION EDITOR 
The abstracts appearing under this heading are prepared in co- 
operation with the A.S.T.M. Research Committee on Fatigue of 
Metals. The purpose of this cooperation is to make readily 
available complete references to the literature of this subject. The 
Committee does not necessarily subscribe to the statements of either 
the author or the abstractor. 


Fatigue Tests of Welded Rail Joints (Essais de Fatigue de 
Joints de Rail) F. Campus. Rev. Universelle Mines, Vol. 14, 
June 1938, pp. 493-499. Experimental. Reversed bending tests 
were made on solid and on arc-welded rails, which were annealed 
after welding at 875° C. for 50 min., and on rails welded but not 
annealed. The endurance limit of the unannealed welded joints 
was 0.85, and that of the annealed welded joints 0.57 of .that 
of the solid rails. Ten million cycles were applied, which cor- 
responds to about the normal life of a rail on a heavily used 
track. The tests are described in detail. [Ordinary fatigue tests 
would not bring out the resistance of a rail head to the forma- 
tion of internal fissures caused, not by flexural action, but by the 
stresses directly under a wheel. H.F.M.] Ha (8a) 


Increasing the Endurance Limit of Bolts by Cold Working 
the Threads (Die Steigerung der Dauerhaltbarkeit von Schrau- 
ben durch Gewindedriicken) E. WEDEMEYER. Mitt. W dhler Inst., 
No. 33, 1938, pp. 1-54. Experimental. By cold working the 
threads of a bolt by pressure with a very hard roll so shaped that 
it works the base of the thread severely enough to decrease the bolt 
diameter at the base of the thread by 0.03 to 0.05 mm., the tor- 
sional endurance limit (determined by the usual W6hler Institut 
method of increasing the loading by steps and thus presumably 
strengthening by understressing) was increased 10 to 20%, and in 
some cases as high as 40%. The best roll pressure must b« 
worked out for each steel. The experiments are recorded in great 
detail. HWG (8a 

Stress Measurements During a Fatigue Test (Spannungs- 
messungen am Dauerbruchvorgang) RICHARD GLOCKER 
GUNTER KEMMNITZ. Z. Metallkunde, Vol. 30, Jan. 1938, p) 
1-3. Experimental. An apparatus is described which combin« 
an X-ray diffraction camera and fatigue testing machine by mear 
of a synchronous motor, so that stresses can be measured for an 
chosen part of the cycle during the test. The maximum stre: 
on a hole through the test specimen remained at a constant hig 
value up to the time when cracks became visible. With loa 
below the yield point, no decrease in stress was observed, ind 
cating almost completely elastic behavior; thus, if the load : 
below the elastic limit, “all” of the stress is taken up elastical! 
and no fracture occurs. GD (8a 


Fatigue Tests of Welds at Elevated Temperatures. . 
AMATULLI & O. H. Henry. Welding J., N. Y., Vol. 17, Jun 
1938, Supp. pp. 14-20. Original research is reported on polish 
specimens .300 in. diameter machined from plain C steel butt 
welds. A review of previously determined properties at higher 
temp. is made, showing need for further data. Testing methods, 
apparatus and specimen preparation are described, and test data for 
fatigue tests at 20°, 200°, 300° and 500° C. are shown in tables 
and graphs. Fatigue cracks occurred either in the heat affected 
zone or the weld metal, but in all cases the cracks were close to 
the scarf. WB (8a) 


Corrosion Fatigue of Drill Pipe. C. W. BoRGMANN (Natl. 
Tube Co.) Proc. Am. Petr. Inst., Vol. 18, Sec. IV-Production, 
Nov. 1937, pp. 41-44. . Further data on corrosion fatigue of drill 
pipe is reported, which indicate that tendency to failure by cyclic 
stress is increased at elevated temp., and that change of pH from 
7 to 9 has no marked influence on corrosion fatigue in a solution 
containing 25 p.p.m. of sodium chloride and 25 p.p.m. sodium 
sulphate. A detailed description is given of the apparatus used 
for these and future corrosion fatigue tests. VVK (8a) 


Relation between the X-ray Radiograph and the Repeated- 
tension Endurance Limit of Welded Samples of St 37 Steel (Die 
Beziehungen zwischen dem Réntgen-Grobgefiigebild und der 
Zugwechselfestigkeit von geschweissten Proben aus Stahl St 37) 
M. HEMPEL. Stahi u. Eisen, Vol.-58, July 14, 1938, pp. 756-760. 
Original research. The steel tested contained 0.05% C, 0.47% 
Mn, trace Si, 0.056% P, 0.032% S, and 0.12% Cu. Very good 
correlation was obtained between the type of defects revealed in 
the welds by the X-ray radiographs and the fatigue test results. 


SE (8a) 


Fatigue Resistance of Welded Jo‘nts—A Summary of Pub- 
lished German Investigations. L. F. DENARO. Trans. Inst. 
Welding, London, Vol. 1, Jan. 1938, pp. 52-58. Review giving 
tabulated data for various types of welds. 37 German references. 

WB (8a) 
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SECTION EDITOR 


J. S. MARSH, 


Crystal Structure and Ferromagnetism of Alloys (Kris- 
tallstruktur und Ferromagnetismus der Legierungen) U. DEHLIN- 
GER. Z, Metallkunde, Vol. 29, Nov. 1937, pp. 388-95. Review 
with original discussion. The magnetic properties of binary and 
ternary alloys are surveyed and the following generalizations pro- 
posed: (1) Ferromagneaism is to be expected only in alloys 
containing at least one of the elements Cr, Mn, Fe, Co, Ni. (2) 
Influence of an alloying element on the Curie temp. and the 
maximum magnetic moment is to be expected only when the 
element is highly soluble in the parent lattice. However, small 
amounts of alloying element, through their influence on structure, 
may change the coercive force and the remanence. (3) Allotropic 
transformations or precipitation reactions, by the introduction of 
stresses, raise the coercive force. This may be lowered by heat 
treatment or by suppression of solid reactions. (4) Alloys based 
upon Ni or Co have comparatively low maximum moments. This 
and the Curie temp. are lowered by addition of elements which 
have a negative exchange integral. However, elements with a 
positive integral raise these values to those which would be ex- 
pected from the rule of mixtures. (5) Higher maximum 
moments can be attained with Fe, Mn, and Cr by any means that 
reduces the density of packing in the lattice. (6) Binary alloys 
of Ni, Co, Fe, and Mn with elements that obey the Hume-Rothery 
rule and possess body-centered cubic phases generally lose their 
ferro-magnetism. (7) Alloys of the transition elements with 
those elements that do not obey the Hume-Rothery rule may be 
ferromagnetic. [So many exceptions to some of these ‘‘general- 
izations’ exist that one wonders about their usefulness ——J.S.M.} 


GD (9) 


The Deformation of the Crystal Grains in Plastic Forming 
of Metals (Kristallkornens deformation vid plastisk form- 
givning av metaller) HERMANN UNCKEL. Tek. Tid., Vol. 68, 
July 9, 1938 (Section Bergsvetenskap) pp. 53-60. Original re- 
search. Studies the deformation by cold rolling and drawing. 
Sample pieces 100 mm. long, 40 mm. wide and 6-12. mm. thick 
were sawed in two, longitudinally, the surfaces polished, etched 
and marked with fine, parallel lines in the direction of rolling and 
90 deg. to this direction. The 2 halves were then rivetted together 
after placing a piece of Cu or Al foil between the etched faces. 
After rolling, the 2 halves were separated and the lines studied. 
From the distortion of the lines it was then possible to estimate 
the degree of distortion of the various types of crystals. The 
effect of inclusions could also be studied by this method. In 
this case the sample pieces were usully made from Al, and 
metals and alloys of known hardness were imbedded in square 
holes punched in the Al matrix. The harder inclusions were 
deformed less than the matrix, the softer more. Both types caused 
disturbances in the flow of the matrix. BHS (9) 


The “Hydrogen Sickness” of Some Metals (Ueber die Was- 
serstoftkrankheit einiger Metalle) W. BAUKLOH & W. STROM- 
BURG. Z. Metallkunde, Vol. 29, Dec. 1937, pp. 427-433. Experi- 
mental. “Hydrogen sickness’’ in Cu is due to reduction of cuprous 
oxide inclusions, but the effect is worse when the inclusions have 
been concentrated at the grain boundaries by vacuum annealing. 
The resultant cracks are intercrystalline. The deep drawing prop- 
erties are adversely affected by H. Room temp. electrolytic 
pickling has no effect on the drawability or lattice constants of Cu. 
Fe and Ni, but not Al, show effects similar to those on Cu after 
high temp. treatment with H. GD (9) 


X-ray Surface Reflection Fields and Their Application to 
Absorption Corrections and to Background Patterns. M. J. 
BuERGER. Z. Krist., Vol. 99, June 1938, pp. 189-204. In 
English. Original research. A distinction is made between trans- 
mitted and surface X-ray reflections. The distribution of these 
2 kinds of reflections on Weissenberg photographs is systemat- 
ically derived for any crystal habit for zero and n-layer photo- 
graphs, and for both the normal beam technique and the equi- 
inclination technique. EF (9) 
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Auxiliary Devices for X-ray and Gamma Ray Irradiation 
(Technische Hilfsmittel der R6ntgen- und Gamma-Dursch- 
strahlung) O. VAUPEL. Berg- u. Hiittenm. Monatsh. montan. 
Hochschule Leoben, Vol. 86, June 15, 1938, pp. 121-124. De- 
scriptive. Apparatus and Testing Methods for the Determina- 
tion of Lattice Structure by X-rays (Gerate und Versuchs- 
durchfiihrung fiir die Feinstrukturbestimmung mit R6ntgen- 
strahlen) F. STABLEIN. Ibid., pp. 124-128. Effectiveness and 
Limits of X-ray and Gamma Irradiation of Steel (Leistung und 
Grenzen der R6ntgen- und Gamma-Durchstrahlung von Stahl) 
R. BerTHOLD. TI[bid., pp. 128-129. Description of apparatus, 
auxiliaries, measuring and testing methods. Fundamentals and 
Recent Results of Lattice Investigations by X-rays in Deformed 
and Fatigued Materials (Grundlagen und neue Ergebnisse der 
Roéntgenographischen Feingefiige untersuchung in verformten 
und ermiideten Werkstoffen) F. Recier. I[bid., pp. 133-145. 
The principles of the method of determining the fine-structure 
by means of reflected X-rays is explained. Undeformed materials 
examined with monochromatic X-rays show interference lines that 
are dissolved in interference spots; the size of the spots increases 
for cold-deformed (e.g. bent) metals, until the spots form a 
complete line. If the deformation is continued (e.g. by drawing 
of wires), the interference lines show accumulations of black spots 
The phenomena are illustrated by photographs of several materials 
and the changes that must have taken place in the lattice structur. 
explained on the basis of the Laue and Debye-Scherrer diagrams 
X-rays as a Research Tool in Metallography (Die Réntgen 
strahlen als Hilfsmittel der Forschung in der Metallkunde) W 
Késter. Ibid., pp. 145-147. Principles explained and metho. 
compared with others—Principles and Applications of Straii 
Measurement by X-rays (Grundlagen und Anwendungen de: 
Réntgenographischen Spannungsmessung) R. GLOCKER. [bid 
pp. 147-148. Descriptive-—X-ray Picture of the Crystal Struc 
ture, and Endurance Strength (R6ntgen-Grobgefiigebild und 
Wechselfestigkeit) H. MOLLER. I[bid., pp. 148-152. Descriptive 
the evaluation and interpretation of exposures is explained by 
examples. 8 references—Relation between Crystal Structur: 
and Static Strength of Welds (Zusammenhang zwischen Grob 
gefiigebild und statischer Festigkeit von Schweissnahten) E. / 
W. Mitrer. Ihbid., pp. 152-154. Descriptive. Comparison 
made of exposures taken under different mechanical stresses defect 
are pointed out——X-ray Densography (Réntgen-Densographie ) 
M. v. SCHWARZ. Ibid., pp. 154-156. Explains how the density o: 
blackening of the X-ray exposure can be used for determining th: 
soundness of a specimen. The density of the blackened exposur« 
is measured by a photo-electric arrangement. Ha (9) 

Determination of the Radius of Action of the Forces Between 
the Lattice “Bricks” of Homopolar Crystals From the Forms 
of Crystal Growth (Zur Bestimmung der Reichweite der 
zwischen den Gitterbausteinen in homépolaren Kristallen wirk- 
samen Krafte auf Grund von Kristallwachstumsformen) I. N 
STRANSKI & E. K. PApep. Z. physik. Chem., Abt. B, Vol. 38, 
Feb. 1938, pp. 451-460. Theoretical. Description of a method for 
the estimation of the forces acting between the “bricks” of 
the crystal lattice of homopolar crvstals as depending on the 
degree of their mutual proximity, from the shape assumed by 
these crystals upon growth from their vapor at a known degree 
of supersaturation. From measurements on Cd crystals it is cal- 
culated. on the assumption of their homopolarity, that the share 
of the closest neighbors in the work of separation (Abtrennungs- 
arbeit) required to remove a “brick” from the half-crystal posi- 
tion amount to more than 96%, so that the share of the next- 
closest and all the other neighbors is less than 4%. ORS (9) 

The Origin of Cast Structures in Homogeneous Metals (Die 
Entstehung des Gussgefiiges homogener Metalle) E. SCHEIL. 
Z. Metallkunde. Vol. 29, Dec. 1937, pp. 404-409. Review with 
original data. Measurements on Sn show that nucleus formation 
is greatly increased by supercooling, and retarded by overheating. 
On this basis, the rim of fine crystals frequently found in cast 
structures, as well as the columnar zone, can be explained, but 
the core of fine crystals must be regarded as abnormal. This center 
zone can be explained partly by the introduction of artificial nuclei 
as the result of fragmentation of dendrites, and the introduction 
of impurities. ; GD (9) 
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Mechanisms of the Place Exchange Phenomena in Metallic 
Phases (Ueber die modellmiassige Deutung der Platzwechsel- 
vorgange metallischer Phasen) CARL WAGNER. Z. physik. 
hem., Abt. B, Vol. 38, Dec. 1937, pp. 325-348. Theoretical. 
After discussing the various possible mechanisms of diffusion 
srocesses in metallic solid solutions, the author develops in detail 
a mechanism of diffusion over fault (Fehlordung) positions (single 
atoms in interstitial positions, single unoccupied positions) in 
solid solutions of the substitution type, both conceptually and 
mathematically. Mathematically obtained deductions from this 
mechanism as applied to important special cases are compared with 
the experimental results of W. Seith and co-workers; the avail- 
able data suggest that the Pb-Au solid solution with 0.03% Au 
is, most likely, of the interstitial type. The other possible dif- 
fusion mechanism in solid solutions of the substitution type is a 
place exchange between contiguous atoms, considered as an 
elementary process. No experimental method exists at present 
that would indicate whether the fault position or the place ex- 
change diffusion mechanism is operative in a given instance. 
However, the behavior of the coefficient of self-diffusion in inter- 
metallic compounds as depending on the deviation from their 
stoichiometric composition will permit this decision. ORS (9) 

The Properties of Surface Boundaries—A Chapter of Gen- 
eral Chemical and Technical Interest (Gransytors egenskaper, 
ett kapitel av allman kemisk-teknisk betydelse) J. A. HEDVALL. 
Tek. Tid., Vol. 68 (Sec. Kemi) May 14, 1938, pp. 33-36; June 
11, 1938, pp. 41-46. Review. The surface conditions of solids 
greatly affect their physical and mechanical properties, chemical 
activity, catalytic properties, passivity, corrosion resistance, solubil- 
ity, adsorption, etc. These phenomena are reviewed in the light 
of the most recent atomic theories. The effect of lattice structure, 
first the normal lattice which gives maximum stability, then dis- 
torted structures, crystallographic irregularities, contact between 
different crystal types, the effect of magnetic and electric forces, 
and radiation, both by light rays and by ultra sound waves, are 
discussed. BHS (9) 

A Simplified Derivation of the Laue Particle Size Equation. 
B. E. WARREN (Mass. Inst. Tech.) Z. Krist., Vol. 99, July 1938, 
pp. 448-452. In English. Original theoretical research. A simpli- 
fied derivation of the Laue particle size equation is given, and the 
result is compared with the corresponding equations of Scherrer 
and Bragg. EF (9) 
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Effect of Hot-working Processes on the Primary Grain Size 
of Carbon Steel. I. FeszcZzENKo-Czopiwski & A. SZCZEPANSKI. 
Hutnik, Vol. 10, Feb. 1938, pp. 66-81. In Polish. Original re- 
search. The primary grain size as affected by plastic deformation 
of C steel at high temperatures was investigated. In ‘‘coarse- 
grained” steel, every annealing to the temp. of rolling or forging 
causes imcrease in austenitic grain size. This growth increases 
with annealing temp. and time. The time of annealing is par- 
ticularly effective in inducing grain growth, even if the temp. is 
normal for the hot-working process in question. Rolling or forg- 
ing splits the grains into smaller size. Final, or actual, grain 
size may be controlled by the degree of forging or rolling and 
by the final temp. of the process. With ‘fine-grained’ steel, an- 
nealing to the temp. of rolling or forging does not cause grain 
growth, even when annealing is done at substantially higher temp. 
or when the steel is kept in the furnace at prolonged periods at 
normal temp. of annealing. When this is followed by hot working 
very little crushing of grains is observed. Final, or actual, grain 
size is smaller than the starting grain size. Impact tests show 
the superiority of the fine-grained steel over the coarse-grained. 
For samples thermally treated, this difference is smaller. The fine- 
grained steel is particularly resistant to over-heating. JMG (9a) 


Constitution of Iron-chromium-manganese Alloys. C. O. Bur- 
GEss & W. D. ForGenc (Union Carbide & Carbon Res. Labs.) 
Metals Tech., Vol. 5, Apr. 1938, T.P. 911, 22 pages. Original 
research. Fe-Cr-Mn alloys, containing up to 60% Cr and 50% 
Mn, were investigated by microscopic, magnetic, and X-ray meth- 
ods. Hardness determinations were also made. All alloys con- 
tained approximately 0.10% C. Results served to outline the 
phases present at different temp. Compared to Ni, Mn has but 
a weak effect in stabilizing the austenitic phase in alloys contain- 
ing 10% or more Cr. Alloys with 18% Cr and 8% Mn con- 
tain both ferrite and austenite, even when quenched from high 
temp. The o-phase, sometimes designated as FeCr, forms readily 
in some Fe-Cr-Mn alloys at temp. in the neighborhood of 700° C 
X-ray studies showed that this phase had a complicated structure. 
but the structure could not be determined. 14 references. 


JLG (9a) 


MARSH, SECTION EDITOR 


MA 667 








‘tributed to the presence of C 





Effect of Lattice Discontinuities on the Magnetic Properties of 
Magnetite. DoNALD JAy Doan. U. S. Bur. Mines Rept. of 
Investigations No. 3400, May 1938, pp. 65-86. Magnetite may be 
age-hardened to produce an increase in the hysteretic constants. 
Magnetite formed by reducing hematite has the X-ray pattern of 
magnetite, but the diffraction lines are blurred. There is a cor- 
relation between this blurring and magnetic properties. Lower 
temperature of reduction increased coercive force of the resultant 
reduced hematite. The type of reducing gas also affects the 
coercive force. The effect of simple stresses on magnetic proper- 
ties of magnetite has been verified. The observations may be ex- 
plained by a hypothesis that the hysteretic properties are sensitive 
to internal structural changes. Imperfections in reduced hematite 
are probably internal surfaces corresponding to the Zwicky or 
Buerger type of secondary structure. AHE (9a) 

The Formation of Hot-galvanized Coatings (Beitrag zur Ent- 
stehung feuerverzinkter Uberziige) H. Basiik. Korrosion u. 
Metallschutz, Vol. 14, May 1938, pp. 168-172. Some of the views 
given in explanation of the formation of hot-galvanized coatings 
previously (Metals and Alloys, Vol. 8, Dec. 1937, p. MA 754L/7) 
must be modified in the light of more recent investigations. A 
new Zn-Fe diagram was established. The existence of a new & 
phase between 6.0 and 6.2% Fe was established in connection with 
the transformation 8 -+- liquid — € at 540° C., and the trans- 
formation T' +- liquid — 6 at 680° C. The Fe-Zn diffusion lay- 
ers formed in the coating are homogeneous only in a very narrow 
Fe-concentration limit which, for the 8 phase, is 1.5%, and for 
the € phase, according to the diagram, only 0.2%. Ha (9a) 


Formation of Two Liquid Layers in Copper-iron Alloys. K. 
IwAsE, M. OKAMATO & T. AMEMIYA. Sci. Repts. Tohoku Imp. 
Univ., Vol. 26, Apr. 1938, pp. 618-640. In English. Original 
research. Cu-Fe alloys ranging from 20 to 80% Cu were investi- 
gated for evidence of 2-liquid phenomena at 1340°-1600° C. by 
quenching, microscopic examination, and chemical analysis. In 
Cu-Fe alloys containing less than 0.03% C, only one liquid phase 
was formed at the temp. investigated. One per cent of Al, Ni. 
Pb, Sn, or Zn also failed to induce the formation of 2 liquid 
phases. But if the C content was greater than 0.03%, separation 
into 2 liquid phases occurred. Two isothermal phase diagrams at 
1450° and at 1540° C. were drawn from the data obtained de- 
lineating the boundary between 1- and 2-phase regions. The 
miscibility gap encountered so frequently in the literature is at- 
AUS (9a) 

Vanadium Steel. I. FrszczENKo-Czoprwskt & ALBIN 
KALINSKI. Hutnik, Vol. 10. Feb. 1938, pp. 81-92. In Polish. 
Original research. The authors investigated metallographically 
the effect of addition of 0.273% of V to medium C steel. In all 
probability dendritic formations cannot he controlled by control 
of austenite grain-size. V in amounts sufficient to refine the grain 
acts also as a regular alloying element. Increase in V content 
from zero to 0.273%, causes progressive decrease in critical speed 
of cooling. This was observed even when the hardening was 
effected at the lowest possible temp. It is poss‘ble that in hardening 
from the lowest temp. the same effect would be obtained with 
more than 0.273% V, although the experiments have not been 
extended into the higher-than 0.273% V region. JMG (9a) 


Graphic Method for Determination of the Lattice Constants 
of Iron with Co-radiation (Graphiches Verfahren zur Ermittlung 
der Gitterkonstanten von Eisen mit Co-Strahlung) P. MOLLER. 
Z. tech. Physik, Vol. 18, June 1937, pp. 167-168. Original re- 
search. Description of the preparation of nomograms for quick 
determination of the lattice constants of Fe from back-reflection 
X-ray spectrograms, using Co-Ke:, and Co-Ka: radiation and em- 
ploying Au as a calibrating substance. This graphic method is 
particularly useful for determination of stresses in Fe, a change of 
1.10“ A.U. in the lattice constant corresponding to a change in 
stress of 3,500 lbs./in? ORS (9a) 


Effect of Carbon on the Critical Cooling Rate of High-purity 
Iron-carbon Alloys and Plain Carbon Steels. THomas G. 
Dicces. ]. Research Nat. Bur. Standards, Vol. 20, May 1938, 
pp. 571-587. Original research. Describes the preparation of a 
series of high-purity Fe-C alloys and 2 series of plain C steels, 
the members of each series differing only in C content. Determina- 
tions of the austenitic grain size and critical cooling rates show 
how C affects the hardening properties and permit comparison of 
the hardenability of these alloys and steels. WAT (9a) 


The Usefulness of the Baumann Sulphur Print for Cast Iron, 
Malleable and Steel Castings (Beitrae zur Brauchbarkeit des 
Schwefal-Baumann-Abdruckes bei Gusselsen. Temper- und Stahl- 
guss) F. ROLL. Giesserei, Vol. 25, Mav 6, 1938. pp. 217-220. 
Research. It had been questioned whether the Baumann print 
responds not only to sulphides but also to phosphides. An inves- 
tigation, however, shows clearly that this method actually shows 
the presence and distribution of sulphides in cast Fe, malleable 
and steel castings, and is not affected by phosphides. The litera- 
ture on this subject is reviewed and the previously reported 
anomalies attributed to the composition of the specimens used. 12 
references. Ha (9a) 
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Lattice Disturbances, Particle Size, and Heat Content of 
Pyrophoric Iron (Ueber die Gitterstérungen, Teilchengréssen 
und den Wiarmeinhalt von pyrophorem Eisen) R. FRICKE, O. 
LOHRMANN & W. WoLr. Z. physik. Chem., Abt. B, Vol. 37, 
Sept. 1937, pp. 60-74. Original research. Amorphous brown Fe*** 
oxyhydrate with 14.5% HO was reduced with Hz to Fe, which was 
pyrophoric at 350° C. and non-pyrophoric at 640° C. The heat of 
solution in 23% sulphuric acid of each was determined under com- 
parable conditions, the heat content of the pyrophoric Fe being by 
1.4 kg. cal./gram atom higher than that of the non-pyrophoric Fe. 
X-ray powder spectrograms were made of each in order to determine 
the cause of this difference. The width of the interference lines 
evaluated according to von Laue and Brill yielded an average 
particle thickness of 240 A.U. for the pyrophoric Fe and of 315 
A.U. for the non-pyrophoric Fe. The consequent difference in 
the surface area of either can account for a difference in heat 
content of not more than about 0.2 kg. cal./gram atom and is, 
therefore, not the cause of the much greater difference. An 
evaluation of the intensity decrements for lattice disturbances 
yielded an average deviation of the Fe atoms from their normal 
lattice positions by 0.059 A.U. for the pyrophoric Fe and no 
such deviation for the non-pyrophoric Fe. The consequent differ- 
ence in heat content between both was calculated to be more than 
0.85 kg. cal./gram atom, which is of the same order of magnitude 
as the experimentally found value. Incidentally, the preparation 
of tubes of cellulose acetate to hold powdered specimens for 
X-ray analysis by the powder method is described. Their ad- 
vantages over the conventional thin-walled glass tubes are ease 
of preparation, accurate variation of the wall thickness at will, 
uniform exact inner diameter, and unbreakability. Correction to 
the Paper: Lattice Disturbances, Particle Size, and Heat Con- 
tent of Pyrophoric Iron (Berichtigung zur Arbeit: Ueber die 
Gitterstérungen, Teilchengréssen und den Wa&armeinhalt von 
pyrophorem Eisen) R. Fricke, O. LOHRMANN & W. WOLF 
Ibid., Vol. 39, May 1938, p. 476. The calculation of the heat 
contents of pyrophoric and non-pyrophoric Fe from X-ray data 
in the foregoing paper contains an error. Correctly, the heat 
content of pyrophoric Fe is greater by about 1.45 kg. cal./gram 
atom than that of non-pyrophoric Fe, in very good agreement with 
the calorimetrically determined heat content difference of 1.4 
kg. cal./gram atom. As this agreement is better than could bx 
expected from the accepted accuracy of lattice disturbance de 
terminations, the authors intend to investigate the latter 

ORS. (9a) 

Comparison of Methods of Determination of Austenite Grai: 
Size. A. SKAPSKI WLADYSLAW KITA & STANISLAW ORZECHOW 
SKI. Hutnik, Vol. 10, Apr. 1938, pp. 209-224. In Polis! 
Original research. The methods of determining austenite grai: 
size are compared. (1) The McQuaid-Ehn method gives insufh 
cient information on the behavior of steel during thermal treatmen 
and plastic deformation. The conditions of the method itself ma 
have an effect on the results obtained, and the time required fi 
the test is too great. It is very useful for low-C carburizing steel 
if test conditions correspond to those of actual carburizing practi 
to be used, (2) The oxidation method can not be used whe 
the susceptibility of the steel to overheating is to be determine: 
(3) The method of gradient quenching may be used for all ¢ 
steels. It is the simplest and the quickest of all microscopic 
methods. (4) The method of martensitic etching may be used for 
C steels (C > 0.309%) and for alloy steels. It is often difficult 
by this method to distinguish the separate grains because the 
difference in coloration of separate grains is so small. This, how- 
ever, in no way diminishes its practical importance. (5) The 
method of hardening part of a broken surface (penetration-fracture 
test) may be applied to both C and alloy steels, with the ex- 
ception of low-C carburizing steels. When a set of hardened 
broken surfaces are compared, this method gives very accurate 
results in determining austenite grain size and hardenability espe- 
cially in C steels. JMG (9a) 

Grain Size in Steels and Solidification Conditions. T. Kuc- 
ZYNSKI & J. GLATMAN. Hutnik, Vol. 10, Feb. 1938, pp. 51-65. 
In Polish. Original research. The super-cooling of steel was con- 
sidered the main factor in control of initial grain size. Attempts 
to obtain super-cooling in a manner susceptible to practical con- 
trol of crystallization factors were unsuccessful. The results, how- 
ever, point definitely to the existence of super-cooling in steel. 
The authors therefore agree with other investigators that there 
exists local super-cooling, which is evidenced in the dendritic 
structure of fissures. The methods heretofore used to eliminate 
such structures. are not satisfactory, because they have an undesir- 
able effect on austenite grain size. The latter is related to solidi- 
fication grain-size, the relationship being represented by a curve 
of a higher order not yet well established. In any case the modi- 
fication of solidifying grains results in the modification of the 
primary austenite grains, the modification taking place in the 
same direction but not in the same proportion. Merely ewe 
the velocity of cooling does not effect as much diminution 0 
solidification grain-size as is obtained with the primary austenite 
grain-size. JMG (9a) 
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Martensitic Grains in Rapidly-cooled ingot lron and Mild 
Steel. B. JoNES & N. Gray. J. Iron Steel Inst., May 1938, 
Advance Copy No. 5, 26 pp. Original research. Two ingot 
irons and a mild steel were rapidly cooled from temp. up to 
1000° C., and their mechanical properties and microstructures ex- 
amined. ‘There is a range in which marked embrittlement occurs, 
as shown by low notched-bar impact values, for both ingot Fe 
and mild steel, on rapid cooling from 875-900° C. and from 700- 
825° C., respectively. The embrittlement of ingot Fe is reduced 
appreciably by a lower rate of cooling, such as results from 
quenching of bars of increased section. Mild steel gave low im- 
pact values after quenching at both rates, but the brittle range 
was reduced to 730-800° C. by the slower quench, while the 
notch toughness was regained on increasing the temp. to 825- 
900° C. Martensitic grains are formed in ingot Fe and in mild 
steel by rapid cooling from approximately 835° C. and 730° C., 
respectively. Maximum embrittlement in mild steel is due to the 
hard martensite formed at this temp., which forms a network at 
the grain boundaries. The relatively large amount of dilute mar- 
tensite formed in ingot Fe by quenching from 875° C. produces 
embrittlement. The martensitic areas are readily decomposed, 
especially on quenching from 900° C., and interfere with the 
character of the grain-boundary material, causing marked embrit- 
tlement. A method for determining O in steel is described in 
an appendix. The steel sample is wrapped in Al, and the mass 
fused in an atmosphere of H. The Al:O; content of the mass is 
then determined and the O in the steel estimated from this value. 
18 references. JLG (9a) 


Influence of Oxygen on the Aging of Iron and Steel. A. B. 
WitpDER (Univ. Ill.) Metals and Alloys, Vol. 9, May 1938, pp. 
119-123; June 1938, pp. 145-148. Original research. Several 
samples of very pure Fe, one steel (0.19% C) and samples of 
Armco Fe after 2 different carburizing treatments were studied 
for quench age hardening and strain aging. The cold working 
vas done by the method described by Sauveur & Burns (Metals 
nd Alloys, Vol. 4, Jan. 1938, p. 6) with the Brinell testing 
nachine. Hardness tests were used as criteria of aging. Deter- 
minations were actually made with Rockwell tester and converted 
for plotting to equivalent Brinell. Aging after quenching is due 
0 precipitation of carbide, and O plays only a secondary role; 
ging after cold work is due primarily to precipitation of an O 
ympound; the hardness of cold-worked steel may be in part due 
) aging during cold working; aging of both low and high C steel 
ay take place in the quenching bath, depending upon the nature 
nd composition of the steel; steel that exhibits little or no 
rain aging may be produced by proper deoxidation and heat 
eatment. Further study of this phenomenon requires determina- 
on of the solid solution O and more careful control and definition 
f the condition of the molten steel prior to deoxidation in the 
aking of non-aging steel. The treatment for reducing the sus- 
ptibility to strain aging involves a quench from above the 
ritical and an anneal below. 15 references. WLC (9a) 


The System Iron-Iron Titanide-Titanium Carbide-Cementite 
(Das System Eisen-Eisentitanid-Titankarbid-Zementit) A. Biit- 
INGHAUS. Tech. Hochschule, Aachen, Doctor's Thesis, 1937. 
riginal research. The System Fe-Fe,;Ti-TiC-FesC was investigated 
p to 6% Ti and 3% C by metallographic, thermal ,and X-ray 
xamination. No new. ternary crystal types were found. The 
-field, which exists in the binary Fe-Ti system up to 0.8% Ti, 
, at first extended by addition of C to 1.0% Ti; further addition 
f C steadily narrows the Y-range. Increasing Ti content shifts, 
because of the narrowing Y-field, the a-y transformation to higher 
C concentrations and temp. so that the alloys with 3% Ti and 
nly small amounts of C remain ferritic up to melting temp. 
Ti is even more potent than Cr in restricting the y-field, 8% Ti 
having about the same effect as 15% Cr. Hardening of steels 
by using only the TiC is therefore possible only in narrow concen- 
tration limits. Since the alloys belonging to the 2- and 3-phase 
fields adjoining the y-field can be hardened only with much higher 
quenching temp., Ti steels with low C are considered of little 
practical value, as they are ferritic ,and not hardenable. High Ti 
(4-22%) steels (with low C) in the Fe:Ti range are suspectible 
to precipitation hardening, but their production is metallurgically 
difficult because of the high viscosity and the large quantity of 
Ti slag from the melts. 22 references. Ha (9a) 


Parameter of the Protoxide of Pure Iron and the Non-exist- 
ence of Wiistite (Sur le Parametre du Protoxyde de Fer et la 
Non Existence de la Wiistite) JACQUES BENARD. Metaux & 
Corrosion, Vol. 13, Feb. 1938, pp. 40-41. Original Research. 
By means of X-rays, samples of Fe oxide, prepared by the reduc- 
tion of sesquioxide in a mixture of CO-CO, or H:-H.O, were 
examined. The extreme values of the parameter were found to 
be 4.2820 A.U. and 4.2984 A.U. The effect of temp. is shown 
in the increase in parameter: Starting with a = 4.2820 A.U. (in 
presence of Fe), at 580° C., a = 4.2894 A.U., and at 980° C. 
a = 4.3013 A.U. The oxides with high parameters are solutions 
of Fe in FeO, and those of low parameters approach the protoxide 
type. GTM (9a) 
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®Recent findings in research bring to view specific 
advantages in polishing metallographic specimens 
at low speeds. The A-B Low Speed Polisher shown 
above meets the requirements of those who want 
these advantages in this phase of specimen prepara- 
tion. It is a highly efficient and sturdily built equip- 
ment and embodies desirable use-conveniences. 


The 1938 ‘METAL ANALYST" having many NEW items 
is in preparation. Shall we reserve a copy for you? 
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Carbon Determinator 


Determine the pres- 
ence or absence of 
up to 70 elements 
and their concentra- 
tion in your materials 
in fifteen minutes 
with an Applied Re- 
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ANALYSIS 


Speed up your laboratory and 
make it a working tool. Prevent 
waste by keeping the laboratory 
in step with production. 


Obtain accurate carbon deter- 
minations in two minutes with 
the Carbon Determinator. 


Secure accurate sulphur de- 
terminations in five minutes on 
ferrous and non-ferrous metals 
and other sulphur bearing ma- 
terials with the Sulphur Deter- 
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Manganese and Hydrogen (Mangan und Wasserstoff) A. 
Sieverts & H. Moritz. Z. physik. Chem., Abt. A, Vol. 180, 
Oct. 1937, pp. 249-263. Original research. The solubility limit 
of H: in technical Mn (97.84% Mn, 1.12% Fe, 0.67% Si, 0.14% 
Al, 0.06% P, 0.09% S), and in pure Mn (with very small traces 
of Si, Al, and Fe observed on spectral analysis) from Heraeus, 
and of the authors’ own preparation was determined within the 
temp. interval 20°-1320° C., and the pressure interval 187-760 
mm. Hg. The results are compiled in numerous tables and dia- 
grams. The solubility limit of Hz: in Mn is very much higher 
than in Cr, Fe, Ni, or Co, and is consistently lower in the tech- 
nical Mn than in the pure. The Hz solubility isobar at 760 mm. 
Hg. possesses 3 clearly indicated discontinuities corresponding to 
3 polymorphic transformations of solid Mn. Mn, therefore, oc- 
curs in 4 modifications, in agreement with the findings of G. 
GrRuBE, K. BAYER & H. BumMmM (Z. Elektrochem., Vol. 42, 1936, 
pp. 805-815). The transformation temp. were found a sfollows: 

Pure Mn Pure Mn 


Point from Heraeus of own preparation 
°C. °C. 

MS Ch ESET ET Se et TY eee 660 670 

Ac1 TELL are en. Te eee eT eee ee 750 770 

Sik, S SA WEAN TREO GENS Van + eR. 1065 1050 

| SEE TP CTIPLT. OLS REPORTS 1080 1070 

EE Ta 2 eS eee aed Se 1125 1145 

I, nis MRED CO ore h a > + Vea eek aa 1140 1165 


These values agree fairly closely with the thermal determinations 
of Grube and co-workers. The H: solubility curve in aMn passes 
through a minimum, whereas those in BMn, B’Mn, and yMn have 
a positive temp. coefficient. At the transformation temp. BMn dis- 
solves more H: than aMn, B’Mn more than @Mn, YMn less than 
B’Mn, and liquid Mn considerably more than yMn. At constant 
temp., the share of H: dissolved in aMn or Mn is proportional 
to the square root of the Hz pressure. ORS (9b) 


The Enthalpy of Gold at Different Degrees of Dispersion. 
25th Communication on Structure, Enthalpy, and Other Prop- 
erties of Active Substances (Ueber den Warmeinhalt verschied- 
ener Zerteilungsgrade des Goldes. 25. Mitteilung iiber Struk- 
tur, Wirmeinhalt und sonstige Eigenschaften aktiver Stoffe) R. 
FRICKE & F. R. MEYER. Z. physik. Chem., Abt. A, Vol. 181, 
Apr. 1938, pp. 409-429. Original research Au of different de- 
grees of colloidal dispersion was prepared by precipitation with 
H:O, from an alkaline solution, in some cases, in presence of a 
small amount of gelatine. In agreement with existing data, it was 
found that unprotected colloidal Au exhibits a rapid crystal growth 
(Sammelkristallisation) (1) in solutions, (particularly acid solu- 
tions) even at room temp., and (2) dry, even at 150° C. resulting 
in particle sizes of several 100 A.U. By dissolution in an iodine 
trichloride solution in a calorimeter at 40° C., the enthalpy of 
colloidal Au was determined; for the finest degree of dispersion 
it is higher by up to about 1.1 kg. cal./gram atom than that of 
the coarse Au. As no appreciable crystal lattice distortions or 
strains could be established X-ray spectrographically in the Au 
colloid of greater enthalpy, its energy surplus must be due entirely 
to its larger surface area. After evaluation of the X-ray spectro- 
grams for average particle size the surface area per gram atom 
Au was estimated. In protected Au colloids it was found to be 
proportional to the enthalpy increase. From this relationship the 
surface energy of Au follows as 670 erg/cm.’, which is undoubt- 
edly too low and is probably due to mutual adhesion and con- 
cretion of the primary colloidal Au particles. ORS (9b) 


The System Nickel-phosphorus. Contributions to the Syste- 
matic Affinity Theory. No. 78 (Ueber die Phosphide des 
Nickels. Beitraige zur systematischen Verwandschaftslehre 78) 
W. Butz & M. Hemerecut. Z. anorg. allgem. Chem., Vol. 
237, Apr. 22, 1938, pp. 132-144. Experimental. Thermal de- 
composition studies showed that the compounds of Ni with P are: 
NiP;; NiP2z, NiPo.«s, NiP».s, NiPo.«, and NiPo.s:, of which all ex- 
cept NiPo.ss and NiPo.ss have been reported in the literature. Re- 
ported compounds prepared by wet methods such as NiPs, NiPs.s, 
NiP, NiPo.cs and NiPo.2s, could not be produced by thermal meth- 
ods. The atomic volumes of Ni and P are fairly additive in the 
range Ni-NiPs. Compared to the other compounds of P with 
several other elements, the system Ni-P has the largest number 
and, excepting the compound NiPo.«, contains compounds like 
those found in the systems of P with Mn, Fe, and Co. 

HFK (M-9b) 


The Identity of Structure in Liquid Lead and Bismuth. J. T. 
RANDALL & H. P. Rooxssy. Trans. Faraday Soc., Vol. 33, 1937, 
pp. 109-110. Original. Liquid Pb and liquid Bi gave rise to a 
single diffraction band. The patterns for both are identical, the 
“spacings” being 2.95 A.U., which values are believed to be more 
accurate than values reported previously. 3 references. 

PRK (9b) 
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An improved Calculation of the Energies of Metallic Li and 
Na. J. BARDEEN. J]. Chem. Phys., Vol. 6, July 1938, pp. 367- 
371. Original research. The method of calculation used is a 
modification of that used by Wigner & Seitz (Theory of the Prop- 
erties of Metals, Oxford, 1936, Chapters II and IV) in their 
original calculation of the energies of metallic Li and Na. The 
main difference lies in an improved method for the calculation of 
the Fermi energy. Values of the latter and of the total energy 
of each metal are tabulated as a function of the lattice spacing. 
Calculated values of the lattice constants, heats of sublimation, and 
compressibilities are in fair agreement with experiment. Com- 
pressibilities of the Alkali Metals. Jbid., pp. 372-378. As a 
further test of the method of Wigner & Seitz (for the calculation 
of the energies of the monovalent metals) the pressure variation of 
the compressibilities of the alkali metals is determined and com- 
pared with recent experimental results of Bridgman (Proc. Am. 
Acad. Arts Sci., Vol. 72, 1938, p. 207) which extends to pres- 
sures of the order of 650,000 lbs./in.* If the parameter is deter- 
mined from (1) the lattice constant, (2) the energy and (3) the 
compressibility, the expression gives values for the relative change 
in volume with pressure in close agreement with Bridgman’s 
results. The constants so determined agree fairly well with Fré- 
lich’s theoretical values. Compressibilities of Li and Na, as 
obtained from the more exact calculations of the energies given 
in the paper abstracted above, are compared with experimental 
values. Theoretical values for Na are in good agreement with 
experimental, but the corresponding values for Li are about 15% 
too high. It is suggested that the polymorphic transition in Cs, 
which occurs at a pressure of about 300,000 lbs./in.? is a transi- 
tion from the normal body-centered form to a face-centered form, 
resulting from the non-electrostatic interaction energy of the ions, 
which favors close packing. EF (M-9b) 


The Cohesion of Aluminum (La coesione dell’ alluminio) G 
BRUNI. Alluminio, Vol. 6, Nov.-Dec. 1937, pp. 281-286 
Original research. Part of a series of investigations to obtain 
experimental data for the purpose of verifying an equation of stat< 
valid for solids. Tensile strength evaluates the cohesion of « 
solid only when there is no accompanying elongation. Thus, th: 
cohesion of Al is deduced from tensile strength determinations b, 
extrapolation to zero elongation. The cohesion of Al increas« 
with decreasing temp., which was also true of materials previous|\ 
studied: i.e., rhombic S, ice (1), Mg, and Pb. In order to reduc 
elongation, it is mecessary to reduce the cross section withor 
destroying continuity. This can be done by applying sufficie: 
pressure, with or without heat. Lamination also tends to reduc 
discontinuities in metals, so that ribbon-shaped test pieces gi\ 
the highest tensile tests, while annealing produces discontinuity b 
encouraging growth in the crystal structure. Thus, laminated “| 
at 21° C. gave 19,300 lb./in. tensile strength, while a similar 
sample gave only 7,000 lbs./in.’ Non-elastic elongation is due !» 
slippage of the crystals at points of discontinuity, as is demo: 
strated by the fact that samples of lowest tensile strength sho. 
the greatest elongation, and vice versa. Thus, in the tests abov«, 
the sample breaking at 7,000 Ibs./in.* showed an average elong:- 
tion of 3.68%, whereas that breaking at 19,300 Ibs./in.? showed 
only 0.38% elongation. For Pb, the cohesion was taken as the 
limit of tensile strength at elongation = O. This can also be 
done with Al if the cross-section at break is used in the calcula- 
tion. Thus, if the above tensiles and elongations are plotted, 
then by extrapolation the tensile strength at zero elongation — 
21,600 Ibs./in.2 Al that has been kept cold and is then warmed 
shows considerable inertia in assuming the lower tensile strength 
values normal for the higher temp. Thus, samples held 6 hrs. 
near solid COs, and then warmed to 21° C., showed a tensile 
strength varying up to 22,400 lbs./in.? AWC (M-9b) 


The Magnetic Structure of Cobalt. W. C. ELMorE (Mass. 
Inst. Tech.) Phys. Rev., Vol. 53, May 1, 1938, pp. 757-764. The 
magnetic powder method has been used to investigate the magnetic 
structure of Co crystals at room temp. A stable colloid of y Fe:O; 
was deposited on suitable cuts of Co crystals by a magnetic field 
applied normal to the surface under observation. Smooth sur- 
faces were prepared by metallurgical polishing followed by addi- 
tional electrolytic polishing. The latter method for polishing Co 
is described. The surfaces chiefly studied approximated basal or 
prism planes. On all cuts 3 related patterns were found cor- 
responding to no applied field or normal field applied outward 
or inward. The attempts of other authors to use these energies for 
devising magnetic structures are examined for their relation to mag- 
netic powder patterns. The Co patterns do not agree with the 
structure demanded by simple theory, which neglects irreversible 
energy changes accompanying demagnetization. The structure that 
seems best suited to explain the various patterns of Co is then 
proposed and discussed. To make this structure appear reason- 
able, the process by which a crystal goes from the fully magnetized 
to the demagnetized state, as suggested by various pattern observa- 
tions, is described in terms of the dendritic growth of regions of 
reversed magnetization. WAT (M-9b) 
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Constitution of Phosphides, Arsenides, Antimonides, and Bis- 
muthides of Lithium, Sodium, and Potassium—23rd Communi- 
cation on Metals and Alloys (Konstitution von Phosphiden, 
Arseniden, Antimoniden und Wéismutiden des _ Lithiums, 
Natriums und Kaliums—23, Mitteilung iiber Méetalle und 
Legierungen) G. Braver & E. ZINTL. Z. physik. Chem., 
Abt. B, Vol. 37, Oct. 1937, pp. 323-352. Original research. The 
preparation of LisSb, LisAs, LisP, NasBi, NasSb, NasAs, NasP, 
K;Bi, KsSb, and KsAs is described. LisSb was found to occur in 
2 modifications, @LisSb and BLisSb Their crystal structure was 
determined X-ray spectrographically by the powder method and, 
on individual crystals, goniometrically. All prepared compounds 
with the exception of BLi;Sb possess a hexagonal crystal lattice of 
a new type, the ‘“NasAs type,’ which belongs to space group D*m 

12% 2733 
with 2 atoms X (P, As, Sb, Bi) in positions c: -—-, --—-; 2 


1 3 
atoms M (Li, Na, K) in positions b: 00-, 00—; and 4 atoms M 
4 4 
12 211 121 21 
(Li, Na, K) in positions f: --z, --—+z, --- —2z, --z 
33 332 332 33 
(z = 0.583, for NasAs) per unit cell. BLi:Sb has a cubic lattice 
of the type LisBi. The lattice constants are as follows: 


Lattice a c c/a Densit 
MsX Type A.U. A.U. (X-ray) 
BLisSb «CARPE Seer cae 3.29 

(cubic) 
aLisSb EN aides ecouty'a + 4.701 8.309 1.768 2.96 

(hexagonal) 
1 inte cass tue bee baee ces 4.387 7.810 1.780 2.42 
0 Br ee ore er 4.264 7.579 1.777 1.43 
MME oda wee 4 637-444 aby vende he 4 5.448 9.655 1.772 3.70 
N@SIES . co Sey «cad 6ys6-0.4.0uee 5.355 9.496 1.773 2.67 
NGG oowekuces codes Co daerves 5.088 8.982 1.765 2.36 
Thee vo cede +s ss vuees Sfh 55 OR 4.980 8.797 1.767 1.74 
oll» use eines ¢-0a b 40.0 nen 6.178 10.933 1.770 2.98 
Es IRR Fy dy 6.025 10.696 1.775 2.35 
Kehe <vuvedétuscantveketeers 5.782 10.222 1.768 2.14 


From the interatomic distances in the investigated alloys and the 
known cation radii, the radii of the triply negative anions of P, 
As, Sb, and Bi have been calculated. They were found to depend 
in the polarization of the anion. ORS (9b) 


The Influence of Copper and Magnesium Content on the 
Room Temperature Aging of Aluminum-copper-magnesium 
\lloys (Ueber den Einfluss des Kupferund Magnesium-Gehaltes 
uf die Kaltaushartung von Aluminium-Kupfer-Magnesium 
Legierungen) MAX HANSEN & Kari Lupwic DREYER. Z. 
Vetallkunde, Vol. 30, Feb. 1938, pp. 55-58. Experimental. On 
account of the random character of earlier work, aging experiments 
vere made on a series of controlled alloys containing from 1 to 
i% Cu and from 0.5 to 3% Mg. Elongation, yield point, tensile 
strength, and Brinell hardness were measured at intervals over a 
period of 600 hrs. Increase in Cu content led to increase in the 
s-quenched hardness, acceleration of aging, and increase in the 
imount of aging. Increase in Mg led to increase in the as- 
quenched hardness, retardation of the aging when the Mg was 
above 1.5% and Cu less than 3%, and an increase in the amount 
of aging for small Mg additions, but a decrease for large addi- 
tions. The Mg composition for the maximum amount of aging 
was lower, the higher the Cu content. GD (9b) 


Studies of the Aging Proces in Binary Aluminum-copper 
Alloys (Untersuchungen iiber die Aushartungsvorgange in 
bindren Aluminium-Kupfer-Legierungen) GUNTER WASSER- 
MANN. Z. Metallkunde, Vol. 30, Feb. 1938, pp. 62-67. Experi- 
mental with discussion. The bearing of recent work on the inter- 
mediate CuAl, phase, quenching stresses, and microscopic observa- 
tions, on age hardening theories is considered. It is shown that 
aging of a 5% Cu alloy below 300° C. precipitates the inter- 
mediate CuAl, phase first, and that transformation to the stable 
phase is very slow, incomplete after several months at 150° C. 
New experiments were made showing the dependence of quench- 
ing stresses upon specimen size and their effects upon subsequent 
aging. The stripe-like pattern of precipitation observed by Fink 
and Smith was ceaienes, but precipitation could not be observed 
before a change of a. was detected by X-rays. The stripes are 
related to quenching twins. GD (9b) 


Superlattices and Plastic Deformation (Atomordnung und 
plastische Verformung) H. J. SEEMANN & F. GLANDER. Z. 
Metallkunde, Vol. 30, Feb. 1938, pp. 68-70. Experimental. The 
effect of cold work on the superlattices formed in CusAu, CusPd, 
CuPd, and Cu-Au-Pd was observed by measurement of electrical 
resistance at room temp. and at —190° C. In an ordered alloy, 
the resistance changed toward that of the disordered alloy as the 
amount of cold work increased. When annealed at intermediate 
temp. the cold-worked alloys attained an equilibrium state of order 
more rapidly than quenched (disordered) alloys. These effects 
were interpreted as due to fragmentation into small out-of-phase 
regions of order. GD (9b) 
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Constitution of the Alloys of Beryllium with Silver, Palladium 
and Gold (Aufbau der Legierungen des Berylliums mit Silber, 
Palladium und Gold) Otro WINKLER. Z. Metallkunde, Vol. 30, 
May 1938, pp. 162-73. Experimental; Microscopic, magnetic, 
X-ray and thermal analysis of the Ag-Be alloys show that 2 inter- 
mediate phases exist. One contains 73 atomic % Be and has a 
face-centered cubic lattice of the MgCu, type. It is formed by a 
peritectic reaction between the Be solid solution and the melt 
at 1010° C. and decomposes on further cooling at 850° C. to 
form the Be solid solution plus the other intermediate phase, 
which contains 63 atomic % Be and is unstable below 760°, 
forming the 2 terminal solid solutions. Be dissolves up to 3 
atomic % Ag. The Pd end of the Pd-Be system was examined 
by thermal analysis and the microscope up to 50 atomic % Be, 
where the intermetallic compound PdBe occurs. Four other 
intermediate phases occur by peritectic reactions Pd,Be, PdBe, 
PdBe:.;, and PdBe:., and one phase PdBeios by the reaction 
PdBe;:.; -+- PdBe — PdBei.os. The solid solubility of Be in Pd 
decreased from 1 atomic % at 950° C. to 0.06% at room temp. 
In the Au-Be system thermal and microscopic study from pure 
Au to 50 atomic % Be show 4 intermediate phases. Both Au:Be 
and AuBe show maxima on the liquidus curve, while AusBe and 
AuBe; form by peritectic reactions. AusBe,; decomposes at 555° 
C. to form Au:zBe + AuBe. Au dissolves less than 0.9 atomic 
% Be in the solid state. GD (9b) 


Diffusion Phenomena between Cu and Zn. S. TANAKA. 
Nippon Kinzoku Gakukai-Si, Vol. 2, May 1938, pp. 240-246. 
In Japanese. Original research. (1) Diffusion phenomenon be- 
tween pure Cu and Zn: Foils composed of many layers of the 
2 metals were made by alternate electroplating. The change in 
electric resistance caused by heating in a vacuum furnace showed 
maximum and minimum values at a certain point. This was 
explained by X-ray analysis to be due to diffusion of a and B 
phases, to development of the ® phase and then gradual change 
and formation, chiefly of a phase. (2) Evaporation of Zn from 
Zn-Cu alloys: A test piece was heated in vacuum at a certain 
temp., and the change in weight was measured as a function of 
time. X-ray examination of the surface showed that the @ phase 
loses at first Zn, then a-phase, and finally the surface becomes a 
pure Cu layer. (3) Diffusion phenomena between Cu and Zn-Cu 
alloys: A thin Cu plate was pressed against the surface of a 
block of Zn-Cu alloy and heated at various temp. Examination 
by X-ray method showed nearly the same result as (2). NS (9b) 
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The Acute Tin Plague (Die akute Zinnpest) ERNst COHEN, 
W. A. T. CoHEN-DE MEESTER & J. LANDSMAN. Z. physik. Chem., 
Abt. A, Vol. 181, Dec. 1937, pp. 124-132. Original research. 
Continuing their investigation of the effect of various factors on 
the rate of the white Sn —> gray Sn transformation (see also 
Metals and Alloys, Vol. 8, Dec. 1937, p. MA 732L/2); the authors 
determined this rate in 2 samples of very pure Sn. The first 
sample of white Sn prepared according to the method of C. W. 
MASON & W. D. ForGewG (Metals and Alloys, Vol. 6, 1935, pp. 
87-90) was free of Bi and contained traces of Cu, Pb, and Te; 
the second, obtained from Adam Hilger, London, contained 
0.0009% Pb, 0.0005% Cu, 0.0006% Bi, 0.00005% Zn, 0.001% 
Fe, 0.00014% Sb, 0.00005% As, by weight, small traces of Ag 
and In, and a very small trace of Ca. Both analyses were made 
spectrographically. Each Sn sample thus contained the least pos- 
sible amount of elements known to retard greatly the white 
Sn — gray Sn transformation. Each sample was alloyed with 
0.01% Al, known to accelerate it greatly, and cast in vacuo, rolled 
to thin strips at —80° C., and kept at —50° C. in a closed glass 
tube immersed in liquid ammonia. At hourly intervals the Sn 
strips were briefly removed from the tube for visual inspection and 
photographic record. Traces of gray Sn were observed on both 
specimens even after the first hour, and the amount increased 
rapidly in the subsequent few hours, the increase was more rapid 
in the second (higher purity) specimen than in the first. In a 
further experiment, the second Sn specimen was made to pass 
through several complete white Sn = gray Sn _ transformation 
cycles, the resulting rate of the white Sn — gray Sn transforma- 
tion being determined after each such cycle. After the fourth 
cycle, 83.2% of white Sn transformed into gray Sn within 10 
min.; this was the greatest rate of the white Sn — gray Sn trans- 
formation as yet attained. An analogous effect of very small 
shares of foreign elements, most likely, prevails also in other 
metals and should be taken into consideration in the study of their 
polymorphic transformations. Part II. ERNst COHEN & W. A. T. 
COHEN-DE MegEsTER. I[bid., Vol. 182, July 1938, pp. 103-109 
The mechanism of the very great effect of small amounts (0.001 
to 0.01 wt. %) of Al in Sn on the rate of the white Sn — gray 
Sn transformation was studied. In a preliminary experiment the 
pure Sn specimen with 99.996 wt. % Sn from Adam Hilger, 
London, used in the previous investigation, was melted and cast 
in vacuo, rolled to thin strips at —80° C. and kept at —50° C. 
in a closed glass tube immersed in liquid ammonia after having 
been sprinkled with powdered Al containing 0.5 wt. % AIO; and 
a trace of Fe. Even after a long time no trace of gray Sn ap- 
peared, indicating that in order to be effective Al must be alloyed 
with Sn and not merely be in contact with it. Reverting to the 
previously used Sn-Al alloy with 0.01 wt. % Al whose rate of 
white Sn — gray Sn transformation was high, the authors observed 
that in its initial stages blisters of the color of the white Sn 
formed on the surface of the specimen in the cold bath. These 
had been previously observed by E. Heyn & E. Werzet (Z. 
Metallkunde, Vol. 14, 1922, pp. 335-336) and ascribed to the de- 
composition of H:O present in the Sn by the Sn-Al alloy, with 
formation of Hz. and aluminum hydroxide. The present Sn speci- 
men was found to contain 0.005 wt. % H:O. Therefore, when 
the Sn-Al alloy is brought to —50° C. in the manner described 
above, at first, the Heyn-Wetzel phenomenon takes place; the 
formation of the blisters causes a local deformation, and the de- 
formation centers act as nuclei accelerating the white Sn — gray 
Sn transformation in accordance with previous findings. Further 
experiments to corroborate this explanation were not conclusive, 
leaving open the possibility of other factors affecting the phe- 
nomenon of the acute Sn plague. ORS (9b) 


Alloy Phases with Fluorite Structure. 22nd Communication 
on Metals and Alloys (Legierungsphasen mit Fluoritstruktur. 
22 Mitteilung iiber Metalle und Legi en) E. ZrntTL, A. 
HARDER & W. HAuUCKE. Z. phys. Chem., Abt. B, Vol. 35, Mar. 
1937, pp. 354-362. Original research. The crystal structures of 
AuGaz, Auln:, PtAls, PtGa:, and PtIn. were determined by the 
X-ray powder method. The results are summarized below; in 
each case the lattice was cubic of the fluorite type. 


Lattice Density No. of A—B 
Con- —_——“——_ atoms dis- 
stant, meas- calcu- per unit tance, ra® rn™ 


A.U. ured lated cell Color A.U. A.U. A.U. 


AuGa2 6.063 9.78 9.95 12 bluish 2.62 1.40 1.22 
Aulng 6.502 9.96 10.23 12 bluish 2.82 1.40 1.42 
PtAle 5.910 7.98 8.01 12 ~=sovbprasss 2.56 1.34 1.22 
PtGa2 5.911 weit 10.70 ~ brass 2.56 1.34 1.22 
PtIine 6.353 11.06 10.93 12 copper 2.75 1.34 1.41 


The components of these alloy phases appear to be subject to 
rather rigid conditions. All have striking colors and high heats 
of formation. PtGa; and PtIn: are stable only at higher temp. 
but can be supercooled by quenching from about 200° C. PtGaz 
transforms upon cooling at about 150° C. into a white modifica- 
tion which has a complex X-ray spectrogram. The method of 
preparation of the compounds is described. ORS (M-9b) 
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Electric Conduction and Diffusion in Semi-metallic Alloys 
(Cu,.Se). Part I. (Elektrizitatsleitung und Diffusion in halb- 
metallischen Legierungen (Cu.Se). I) H. REINHOLD & H. 
MOurinc. Z. physik. Chem., Abt. B, Vol. 38, Dec. 1937, pp. 
221-244. Original research. The electric conductivity of the semi- 
metallic alloys of the compositions Cu:..Se, Cus.s0Se, Cui.1Se, and 
Cux.eSe was measured within the temp. interval from —180° to 
-+-350° C. A temp. hysteresis of electric conductivity found to 
occur at low temp. was thoroughly investigated. The thermo- 
electric force of Pt/Cus-szSe elements was measured within the 
temp. interval from 0° to +350° C. Diffusion measurements on 
the above alloys yielded abnormally high values of Fick's dif- 
fusion coefficient, attaining about 50 cm.’/day at 450° C. and 
about 0.2 cm.?/day at room temp. From the direction of the 
thermal em.f. of the differential thermoelectric elements: 
Cuz-x:Se/Cusz-x2Se, and from the dependence of the electric con- 
ductivity and the mobility of Cu* ions on the composition, -it is 
concluded that both electrons and Cu* ions are conducted by defect 
conduction. The high value of electric conductivity and its nega- 
tive temp. coefficient (metallic conductivity) suggest that the con- 
duction electrons are present predominantly as surplus electrons. 
Part II. H. ReEmINHOLD & H. Sewet. Ibid., pp. 245-269. The 
electrolytic transference numbers of these alloys were determined 
by a novel method which is described in detail, as well as their 
Ludwig-Soret effect. The Fick's diffusion coefficient of these 
alloys is about 10 times greater than their self-diffusion coefh- 
cient; this fact can be accounted for by the theory of C. WAGNER 
(Z. physik. Chem., Abt. B, Vol. 32, 1936, pp. 447-462). In 
phases of non-stoichiometric composition an electric diffusion poten 
tial originates which may cause the diffusion of a component 
(e.g., Cu* ions) in absence of a concentration gradient or even 
against a concentration gradient of this component, when this 
diffusion potential is generated by the concentration potential of 
another mobile component (e.g., Ag* ions). Determinations of 
the transference numbers, the electric conductivity, the rate o! 
diffusion, and the Ludwig-Soret effect all lead to the conclusion 
that the temp. coefficient of the mobility or the work of separation 
(Ablosungsarbeit) of the Cu* ions is very small, so that the Cu 
ions in phases of the composition Cus-,Se must possess an almos 
free mobility, as is also suggested by the crystal structure of the: 
phases. ORS (9b) 


X-ray Investigation on the System Cr-CrAs (R6ntgenograph- 
ische Untersuchung im System Cr-CrAs) H. NowoTtny & (©) 
Arstap. Z. physik. Chem., Abt. B, Vol. 38, Feb. 1938, pp. 46 
465. Original research. Cr-As alloys with 0-50 at. % As pr 
pared from pulverized Cr and As were investigated by the X-r.\ 
powder method. The compounds CrAs, CrsAs2, and CrAs we 
identified. CrAs is isomorphous with FeAs, and belongs 
space group D'm, with lattice constants a = 3.613 A.U., c = 6.333 
A.U., c/a = 1.752. Its density was found experimentally to ! 
7.04, and from X-ray data to be 7.14; these values are muc! 
higher than that obtained by a linear interpolation between t!:c 
densities of Cr and As, indicating a great stability of this com - 
pound. X-ray analysis by the pinhole method of small lamellsec 
of CrAs confirmed the lattice as found by the powder metho.!. 
The lattice parameters are (as for FeAs): u = 0.33, v = —0.265. 
Cr,AS. is analogous to Fe;Asz and MnsAsz; its existence is con- 
sidered as well substantiated, but a further study of this com- 
pound is planned. CrAs is isomorphous with FeAs belonging to 
space group D”», (almost NiAs type), with lattice constants 
a = 3.479 A.U., b = 6.210 A.U., c = 5.730 A.U., and the lattice 
parameters (as for FeAs): ucr = 0.19, Vor = 0.01, uas = 0.58, 
Vas — 0.20. Its density was found experimentally to be 6.81, 
and from X-ray data to be 6.78. These finding are at variance with 
those of W. F. pE Jone & H. W. V. Wittems (Physica, Vol. 7, 
1927, pp. 74-79). In heterogeneous Cr-As alloys the lattice 
dimensions of the Cr-As solid solution were about 0.2% greater 
than those of pure Cr, corresponding to a solubility limit of As 
in Cr of roughly 2% at room temp. The lattice dimensions of 
CrAs and CrAs, however, remained constant, indicating that the 
extent of their phase regions at room temp. is very small. 

fits ORS (9b) 


The Electrolytic Etching Method for Revealing the Micro 
Structure of Electro-deposited Nickel. A. J. KromBHOLZ (Univ. 
Wisconsin) Trans. Faraday Soc., Vol. 33, 1937, pp. 511-512. 
Original research. The best solution for electrolytic etching con- 
sists. of 50% ethyl alcohol, saturated with dimethyl glyoxime and 
containing 1-1.5 cc. of dilute HCl (10 HCI/90 H:O). Current 
densities used are 60-200 m.a./em.? Specimen may be etched 5 or 
10 sec., cleaned, dried, examined and re-etched. It is better to 
have a cathode area larger than the area of the Ni to be etched. 
The Ni deposits were first plated with Cu and’ then the speci- 
mens were mounted in bakelite. The Cu base metal, as well as 
the electro-deposited Cu on the outer surface of the Ni, is not 
appreciably attacked when the Ni is electrolytically etched. Very 
slight scratches on the polished metal tend to become mote pro- 
nounced by the etching process. PRK (9b) 
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The Rate of Polymorphic Tranformations. IV. Effect of 
i Deformation on the Rate of Transformation of 
Polymorphous metals. II. The Effect of Metallic Admixtures 
(Die Geschwindigkeit polymorpher Umwandlungen. IV. Ein- 
fluss mechanischer Deformation auf die Umwandlungsge- 
schwindigkeit polymorpher Metalle, II. Der Einfluss metallischer 
Beimengungen) ERNST COHEN & A. K. W. A. VAN LIESHOUT. 
Z. physik. Chem., Abt. A, Vol. 177, Oct. 1936, pp. 331-336. 
Original research. Continuation of investigations on the effect of 
mechanical deformation on the rate of transformation of white Sn 
(See Metals and Alloys, Vol. 7, Mar. 1936, p. MA 142L/1). 
The effect of additions of various metals on the rate of transforma- 
tion of white Sn subjected to a standard preliminary mechanical 
and thermal treatment, was studied. Even very small amounts of 
Pb, Sb, Bi, Cd, or Ag decrease this rate, whereas Zn and Al 
increase its enormously. In the case of Zn, the rate of trans- 
formation depends on the amount of Zn present, attaining a maxi- 
mum at 0.05% Zn. The accelerating effect of Zn or Al on the 
rate of transformation of white Sn was observed at all temp. from 

50° to 0° C. The Rate of Polymorphic Transformations. V. 
Eifect of Mechanical Deformation on the Rate of Transforma- 
tion of Polymorphous Metals. III. The Effect of Metallic Ad- 
mixtures. II (Die Geschwindigkeit polymorpher Umwandlungen. 
V. Einfluss mechanischer Deformation auf die Umwandlungs- 
geschwindigkeit polymorpher Metalle. III. Der Einfluss metal- 
lischer Beimengungen. II) ErNst CoHEN & A. K. W. A. VAN 
LizgsHoutT. Ibid., Abt. A, Vol. 178, Feb. 1937, pp. 221-226. 
Very small amounts of Co, Mn, or Te increase the rate of trans- 
formation greatly; Fe, Ni or Cu have practically no effect; and 
Pb, Cd or Au decrease it. When Al and Bi (in equal amounts) 
are present simultaneously, the accelerating effect of Al is over- 
compensated by the retarding effect of Bi. Also, in cast and 
slowly-cooled white Sn, small additions of metals exert their 
effect on the rate of transformation. ORS (9b) 


X-ray Investigations on the System Mn-P (Réntgenograph- 
ische Untersuchungen im System Mn-P) O. Arstap & H. 
Nowotny. Z. physik. Chem., Abt. B, Vol. 38, Dec. 1937, pp. 
556-358. Original research. Mn-P alloys with 0-45.5 atomic % 
P prepared from pulverized Mn and red P were investigated X-ray 
pectrographically by the powder method. The known com- 
pounds, MnP and Mn:P, and a new compound, MnsP, were identi- 
fied, but a compound MnP (see: W. Birtz & F. WIECHMANN. 
Z. anorg. aligem. Chem., Vol. 234, 1937, pp. 117-129 and F. 
WIECHMANN. Ibid., pp. 130-141) could not be confirmed The 
ferromagnetic MnP possesses an orthorhombic crystal lattice be- 
nging to space group Vn” (almost NiAs type) with the lattice 
onstants: a = 3.171 A.U., b = 5.907 A.U., c = 5.250: AU. 
Che weakly ferromagnetic Mn.P is isomorphous with Fe:P belong- 
ing to space group Ds’: *, its lattice constants being: a = 6.076 
A.U., c = 3.451 A.U. Those findings are in very good agreement 
with those of K. E. Fytkinec (Ark. Kem. Min. Geol., Vol. 11, 
1934, No. 48). The weakly ferromagnetic MnsP is isomorphous 
vith Fe,P. Its tetragonal lattice with the lattice constants: a = 
).160 A.U., c = 4.599 A.U. belongs, by analogy to FesP, most 
likely, to space group S*% and contains 8 MnsP molecules per unit 
cell. The lattice parameters are still to be determined. The lat- 
tice dimensions of aMn, MnzP, and Mn;P do not vary perceptibly 
with the P content of the alloys, so their phase regions do not 
extend over more than a few % P at room temp. The X-ray 
spectrogram of a quenched alloy with 20.0 atomic % P contained 
pronounced interference lines of Mn:P and but faint ones of MnsP, 
indicating that the peritectic reaction: melt +- MnzaP — MnP can 
be suppressed, and, as an Mn:P was present in an alloy with less 
than 25 atomic % P, there appears to exist a tendency to form an 
unstable system (Mn-Mn:P). The partial system Mn-MnP is, 
probably, to a great extent analogous to the Fe-FeP system. 
ORS (9b) 
Microscopic Observation of Precipitation in Supersaturated 
Nickel-beryllium Alloys (Mikroskopische Verfolgung der 
Ausscheidung in iibersattigten Nickel-Beryllium-Legierungen) 
Lupwic GraF. Z. Metallkunde, Vol. 30, Feb. 1938, pp. 59-62. 
Experimental with discussion. Previous observations of micro- 
scopically homogeneous and heterogeneous precipitation in Ni 
alloys with 2.5% Be are reviewed. In single crystals that have 
been slightly deformed, homogeneous precipitation occurs along 
the slip lines; these regions do not grow into the crystal on pro- 
longed aging. Cast structures may be responsible for the same 
type of action. GD (9b) 


X-ray Study of the Recrystallization of Lead Alloys (Rént- 
genographische Untersuchung der Rekristallisation von Bleilegier- 
ungen) WILHELM HoFMANN & HEINRICH HANEMANN. Z. 
Metallkunde, Vol. 30, Feb. 1938, pp. 47-49. Experimental. The 
recrystallization of Pb alloys after reduction by cold rolling of 99.9% 
was observed by periodic transmission photograms. In aged alloys 
Li, Na, Sb, Sb plus As, and Ca were increasingly effective in 
retarding recrystallization. Ag and Te were effective only when 
present in solid solution. GD (9b) 
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X-ray Analysis of the Gallium Bronzes—20th Communication 
on Metals and Alloys (Réntgenanalyse der Galliumbronzen— 
20. Mitteilung iiber Metalle und Legierungen) E. ZINTL & O. 
TreuscH. Z. physik. Chem., Abt. B, Vol. 34, Nov. 1936, pp. 
225-237. Original research. The crystal structure of Cu-Ga 
alloys of various compositions has been determined X-ray ana- 
lytically by the powder method at room temp. The @ phase ex- 
tends oan 0 to about 20 atomic % Ga. The # phase has, prob- 
ably, a close-packed hexagonal lattice; the lattice constants, at 
20 atomic % Ga, are a = 2.594 A.U., c = 4.229 A.LU., c/a = 
1.63. The unit cell contains 2 atoms occupying the positions 000, 

121 
and —-—-. 
332 
21/23), has a cubic “y structure’’; the lattice constant is a = 8.711 
A.U. The ¢ phase, occurring within a narrow composition range 
at about 58 atomic % Ga, has a tetragonal layer lattice; the lattice 
constants are: a = 2.830 A.U., and c = 5.831 A.U. The crystals 
of this phase are flaky and split easily perpendicular to the tetrag- 
onal main axis, thus confirming the X-ray results. The unit cell 
11 11 
contains 3 atoms in the positions: 000, -—x, and -—y (x = 0.70, 
a8 22 
y = 0.27). The atoms probably are located on the lattice points, 
so that it is likely that the ¢ phase is a compound, CuGazs, that is 
incapable of existing in the pure condition, but is stabilized by the 
formation of a solid solution. ORS (9b) 


The Structure of the Bi-Cd, Sn-Zn, Sn-Cd, and AI-Si Eutec- 
tics (Der Aufbau der Bi-Cd, Sn-Zn, Sn-Cd und AI-Si Eutektika) 
M. STRAUMANIS & N. Braxss. Z. physik. Chem., Abt. B, Vol. 
38, Nov. 1937, pp. 140-155. Original research. Continuation of 
study of the mutual crystallographic orientation of the constitu- 
ents in binary eutectics (Metals and Alloys, Vol. 8, Sept. 1937, p. 
MA 568L/4). By means of the microscope and the Weissenberg- 
Seeman X-ray goniometer, the microstructure and crystal structure 
of the Bi-Cd, Sn-Zn, Sn-Cd, and AI-Si eutectics were studied. In the 
first 3, the constituents precipitate in parallel single-crystal layers 
which usually are curved in an irregular manner and, occasionally, 
are divided up into single-crystal strings. A fairly large number 
of those layers or strings constitutes a eutectic laminated body 
(Schichtkérper) or a eutectic fiber. The growth of the single- 
crystal layers always takes place in a simple crystallographic direc- 
tion, namely: {10-20} for Zn, [11-10] for Cd, [0001]} for Bi, and 
{001} for Sn and Al. The mutual crystallographic orientation of 
the layers of the eutectic constituents follows strict rules, namely: 
[0001 ]}u: || [11-20}oa and (10-10): |! (0001)ca for the Bi-Cd 
eutectic: [001 }sn || [10-10 }zn and (100) sn || (0001) 2. for the Sn-Zn 
eutectic, the Zn layers occurring in 2 mutually perpendicular posi- 
tions; [001 }sn || [11-20]}oa and (100)sn || (0001)ca in the Sn-Cd 
eutectic; in the Al-Si eutectic Al precipitates with a slight tendency 
to orient itself in the direction [100], whereas Si is fine-crystalline 
and shows no preferred orientation. A picture of the mechanism 
of the eutectic crystallization resulting in the eutectic structure is 
given. ORS (9b) 

The Heat of Formation and Specific Heat of Molydenum 
Nitride. SHUN-ICHI SATOH. Sci. Papers Inst. Phys. Chem. Re- 
search, Tokyo, Vol. 34, Mar. 1, 1938, pp. 362-371. In English. 
Original research. According to Higg (Z. phys. Chem., Vol. B7 
1930, p. 339) there are 4 phases in the Mo-N system. The y- 
phase corresponds to the compounds Mo:N, while the {-phase 
is stable only above 600° C. and may be regarded as a deformed 
y-phase. The heat of formation of Mo:IN was determined by com- 
bining the dissociation pressure of the B-phase and the specific 
heat of Mo:N. The latter was determined for 3 temp. ranges 
yielding: C = 0.0699 + 4.34 x 10°t — 6.237 x 10°“t*. .The 
heat of formation of molydenum nitride is 2 Mo + N = Mo.N 
+ 16,800 cal. Plotting the heat of formation against the atomic 
number for the elements of the fourth series of the periodic 
table shows that a maximum occurs with Zr. This is strikingly 
similar to the appearance of maxima with Be, Al, and Ti, re- 
spectively, for the first, second and third series. 26 references. 

EF (9b) 

Some New Results and General Interpretation of Diffraction 
by Amorphous Substances. J. A. Prins. Trans. Faraday Soc., 
Vol. 33, 1937, pp. 110-112. Discussion pp. 112-114. Original 
research. Spacings are given for molten Wood’s metal, Sn, Bi, Se, 
S. With the first 3, oxidation was not altogether eliminated, the 
eventual oxide being either amorphous or with crystalline orienta- 
tion. With Se, the oxide was volatile and no difficulty was en- 
countered. The diagram of molten Se did not appreciably depend 
upon temp. and was identical with the one obtained from the 
sample quenched in water. With S, no appreciable change of 
spacings was found between 140° and 350° C. The only result 
that can be derived from the experimental pattern is the dis- 
tribution law of the intermolecular distances. A superficial in- 
spection of the pattern is not sufficient to form a conclusion as to 
whether the distribution in question has large fluctuations, or 
whether temporary groups are Toaned to any extent. PRK (9b) 
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The Cobalt-zinc System (Das System Kobalt-Zink) JAKOB 
SCHRAMM. Z. Metallkunde, Vol. 30, Jan. 1938, pp. 10-14. Ex- 
perimental. The experimental methods developed for the study 
of Fe-Zn alloys (Z. Metallkunde, Vol. 28, 1936, p. 203) were 
applied to the Co-Zn system from 0 to 55% Co. Thermal, X-ray, 
and microscopic analysis established the following features, from 
which a diagram similar to that for the Fe-Zn system was derived. 
The phases are: Y, face-centered cubic lattice of Co; €, hexagonal 
lattice of Co; 8, body-centered cubic lattice stable at high temp. 
only; f:, cubic lattice of the B-Mn type with 20 atoms in a unit 
cell and a transformation product of B, I’, cubic lattice of the 
Y-brass type with 52 atoms in the unit cell; 5, 5; and &, various 
distorted forms of the T lattice; and 7, the close-packed hexagonal 
lattice of Zn. The non-variant reactions are: y + melt — B, 
966° C.; Bs + melt == T, 895°; T + melt = 3, 746°; 5 + melt 
= £&, 566°; melt == § + », 419°; y + B = Bi, 925°; 
B = Bi + melt, 924°; T + 8 = 5, 690°; and 8 = 8, + 
melt, 675°. GD (M-9b) 

The Diffusion of Mercury in Tin Foil (Die Diffusion von 
Quecksilber in Zinnfolien) Kari Priicer. Z. Metallkunde, Vol. 
30, Jam. 1938, pp. 25-27. Experimental. A drop of Hg placed 
on a sheet of Sn foil forms an amalgam which spreads in the 
form of an ellipse with its major axis parallel to the rolling direc- 
tion. The rate of growth of the ellipse is constant as long as 
liquid Hg remains, but becomes an exponential function when the 
liquid has all been consumed. The rate of spread increases with 
temp. while the reaction zone becomes more circular. However, 
this is reversible and therefore not due to recovery or recrystalliza- 
tion. The Hg concentration varies from 15 at. % at the center 
to 7% at the edge of the amalgam zone. GD (M-9b) 


The Recrystallization of Commercial Aluminum-magnesium 
Alloys (Ueber die Rekristallisation technischer Aluminium-Mag- 
nesium-Legierungen) WALTER BUNGARDT & FRANZ BOLLEN- 
RATH. Z. Metallkunde, Vol. 30, Jan. 1938, pp. 28-29. Experi- 
mental. The 3-dimensional grain size-degree of deformation-temp. 
diagram was worked out for 2 commercial alloys of Al with 7 
and 9% of Mg. The minimum recrystallization temp., deter- 
mined by X-rays, was about 250° for the 7% alloy and 30° higher 
for the 9% alloy The diagrams are normal, except that for high 
degrees of deformation a minimum occurs in the grain size curve 
when it is plotted against temp. This is most pronounced in the 
7% alloy. GD (M-9b) 

Drawing and Recrystallization Textures in Zirconium Wire 
(Zug- und Rekristallisationstextur von Zirkondraht) W. G. 
Burcers, J. D. Fast & F. M. Jacoss. Z. Metallkunde, Vol. 29, 
Dec. 1937, pp. 410-412. Experimental. By enclosing Zr rods in 
Fe tubes, it is possible to reduce them to wire by cold forging 
and drawing without intermediate heat treatments. The drawing 
texture has the basal (00-1) plane and a digonal axis of the 
second type [10-0} parallel to the wire axis. The recrystalliza- 
tion texture has the basal (00-1) plane and a digonal axis of the 
first type [11-0]} parallel to the wire axis, even if the recrystalliza- 
tion temp. exceeds the a = £# transformation at 865° C. 

GD (M-9b) 

Magnetic Properties of Nickel-platinum Alloys (Magnetische 
Eigenschaften von Nickel-Platinlegierungen) A. KUSSMANN & 
H. NitKka. Phys. Z., Vol. 39, May 1, 1938, pp. 373-375. Original 
research. Magnetic and X-ray tests were made on alloys con- 
taining 10-95% Pt. The magnetic saturation at 20-193° C., the 
Curie temp. and microstructural changes were determined. X-rays 
revealed a superstructure at the composition corresponding to 
Ni;Pt. This superstructure forms on annealing the solid solution 
at 450° C., and is characterized by a higher electric conductivity, 
lower magnetic saturation and lower Curie point. Analogous to 
other superstructure transitions, the electric conductivity increases 
with the change to the ordered distribution. EF (M-9b) 

Manganese-bismuth Alloys (Des Alliages Manganése-Bismuth) 
E. MonTIGNiz. Bull. Soc. Chim., Vol. 5, Mar. 1938, pp. 343-344. 
Original research. The discrepancies between the findings of 4 
previous investigators are pointed out. An alloy corresponding 
to MnBi behaves like an intermetallic compound, and is analogous 
to MnAs and MnSb. At 98% Bi, a eutectic occurs as shown by 
Bekier (Int. Z. Metallog., Vol. 7, 1914, p. 83). At Bi concen- 
trations that would correspond to the formulas MnBi: (88.30% 
Bi) and MnBi; (91.94% Bi), the microscope shows Bi crystals 
embedded in a matrix of MnBi. These alloys are very brittle and 
readily attacked by diluted acids. HCl dissolves the alloy with 
liberation of H and leaves a residue of pure Bi. EF (M-9b) 

The Magnesium-cadmium System (Das System Magnesium- 
Kadmium) K. Rreperer. Z. Metallkunde, Vol. 29, Dec. 1937, 
pp. 423-426. Experimental. The diagram of Grube and Scheidt 
was confirmed by X-ray study of normally cast and annealed alloys 
and the transition from Mg solid solution to MgCd at 250° C. 
was demonstrated. The phase MgCd, was obtained by long an- 
nealing near the melting point, and its lattice found to be similar 
to that of Mg with a few atoms missing. On the Cd side a new 
hexagonal phase was found whose dimensions slowly approached 
those of MgCd, with addition of more Mg. GD (M-9b) 


MA 674 


10 





The Solubility of Several Metals in Tin and Their Influence 
on the Recovery Temperature (Die Léslichkeit einiger Metalie 
in Zinn und ihr Einfluss auf die Erholungs-Temperatur) ERNst 
JENCKEL & Lupwic RoTtH. Z. Metallkunde, Vol. 30, Apr. 1938, 
pp. 135-144. Experimental. The solid solution limits in Sn 
were determined by interpreting hardness curves, the effects upon 
the recovery temp. and grain size, and electrical resistance measure- 
ments. The values at 200° C. are in good agreement for the 
different methods and are, in atomic percent: Li < 0.1, Ag 0.1 to 
0.2, Au 0.2, Mg 0.1 to 0.2, Ca < 0.1, Ce < 0.1, Bi 1.6, Se < 
0.5, Te about 0.02, Pt < 0.1. At lower temp. the values obtained 
by hardness vary from those obtained by recovery or resistivity, 
and this is attributed to the formation of a transition state. The 
recovery temp. is increased the most by those elements that have 
the greatest solubility and affinity for Sn. GD (9b) 


A Study of the Forces of Crystal Growth During the Solidi- 
fication of Hard Zinc (Untersuchung der Kristallisationskraft 
bei der Hartzinkbildung) Erich SCHEIL & HERMANN W HURST. 
Z. Metallkunde, Vol. 30, Jan. 1938, pp. 4-7. Experimental. The 
solidification of hard Zn under various pressures, applied through 
a lever arm, was followed, and it was found that if the solidifica- 
tion was slowed sufficiently, the y layer was present. The crys- 
tallizing forces are sufficiently great to cause high porosity, and 
they are generally large in alloys of Zn with Fe, Mn, Co, and Ni. 
The porosity can be eliminated by rapid cooling. GD (M-9b) 


Quantitative Crystallite X-ray Analysis (Quantitative Kristallit- 
R6ntgenanalyse) K. SCHAFER. Z. Krist., Vol. 99, May 1938, pp. 
142-152. Original research. Describes a method of deriving 
from Debye-Scherrer photographs the composition of a sample 
containing several components. The method is demonstrated by 
2 practical examples. The quantities of CuAl, separated from the 
Al-lattice in duralumin was studied. The amount of CuAl, could 
not be determined in an alloy containing only 5% CuAls. The 
new method admittedly does not work in cases of very complicated 
structures. EF (M-9b) 

X-ray and Microscopic Study of the Aluminum-magnesium- 
cadmium System (R6ntgenographische und mikroskopische Un- 
tersuchungen am Zustandsdiagramm Aluminium-Magnesium-Kad- 
mium) KARL RIEDERER. Z. Metallkunde, Vol. 30, Jan. 1938, 
pp. 15-16. Experimental. The system was surveyed by powder 
photograms and micrographs of samples that had been homoge- 
nized at 230° C. and quenched. The pseudo-binary eutectic 
troughs were located in good agreement with earlier work. A 
new phase, approximating Mg:Cd, was found in which Al replaced 
enough Mg to keep the average ratio of the atomic radii of the 
2 components at 1.05. The phase has a hexagonal lattice similar 
to that of MgCds. GD (M-9b) 


Heats of Formation of Non-ferrous Alloys (Bildungswarmen 
von Nichteisenmetall-Legierungen) OswALD KUBASCHEWSKI & 
WOLFGANG SEITH. Z. Metallkunde, Vol. 30, Jan. 1938, pp. 7-9. 
Experimental. By measuring the difference between the specific 
heats of pure metals and those of alloys, the heats of formation 
were determined for the Sn-Na, Sn-Li, Sb-Na, Sb-Li, and Hg-Na 
systems. The results are in good agreement with the earlier data 
of Biltz, and confirm his rule that the mobility of 2 elements with 
respect to each other can be determined from their heats of forma- 
tion with another common metal. GD (M-9b) 


Determination of Elasto-optical Constants with Supersonic 
Waves. HANS MUELLER (Cambridge Univ.) Z. Krist., Vol. 99, 
May 1938, pp. 122-141. In English. Original research. The in- 
tensities and the polarization of the light diffracted by supersonic 
waves in cubic crystals and glasses are calculated on the basis 
of the Raman-Nath theory by taking into account the photoelastic 
effect of sound waves. The ratios between the photoelastic con- 
stants can be determined from investigations of the polarization or 
the intensities of the diffracted light. EF (M-9b) 


The Cu-Sn Diagram. M. HAMASUMI. Nippon Kinzoku Gakukai 
Si, Vol. 2, Apr. 1938, pp. 147-161. In Japanese. Final sum- 
mary of a series of papers on this diagram published by the 
author and his collaborators. The diagram includes 2 new points, 
that is, the introduction of € phase formed at 630° C. by the peri- 
tectoid reaction of Y and 7 a given by the author, and the 
eutectoid decomposition of 8 into a and 7 phases at 325° C. 
given by Owen and Williams. NS (M-9b) 


The Melting Process of Mercury (Der Schmelzprozess des 
Quecksilbers) A. Smits & G. J. MuLLER. Z. phys. Chem., Abt. 
B, Vol. 36, July 1937, pp. 288-290. Original research The 
volume-temp. curve of high-purity Hg was determined in a dila- 
tometer using toluene as dilatometer liquid. Only the’ heating 
curve was determined, for, on cooling, liquid Hg was supercooled 
by 2°-3° C. each time before solidification. Melting occurs within 
a temp. interval of 0.024° C., and the almost vertical part of the 
volume-temp. curve joins the 2 other branches with rounded cor- 
ners. This heterogeneous. mode of melting is probably due to 
minute amounts ” impurities, which escape detection. 

ORS (M-9b) 
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An X-ray Study ot the Phases and Phase Limits of the Zinc 
Alloy Systems with Iron, Cobalt and Nickel (Réntgenograph- 
ische Untersuchung der Phasen und Phasengrenzen in den 
Systemen des Zinks mit Eisen, Kobalt und Nickel) JAKoB 
ScHRAMM. Z. Metallkunde, Vol. 30, Apr. 1938, pp. 122-130. 
Experimental with discussion. The structures found in the Zn-Fe, 
Zn-Co, and Zn-Ni systems by X-ray analysis are discussed in detail 
and their composition ranges tabulated. The structural analogies 
with other Sn systems are then considered and it is pointed out 
that the a, 8, Y and & phases exist in the alloys with Fe, Co, Ni, 
Cu, Ag, and Au, the notation being that of the Cu-Zn system. 
The ¢ phase, which has a deformed y lattice occurs only in the Fe, 
Co, and Mn systems, while the € phases occur only in the alloys 
with Cu, Ag, and Au. Additional lattices which are deformed 
types of the 52-atom, cubic y cell, are designated as ¥:, 6 and 4, 
and occur in the Fe, Co, Ni and Mn alloys. The Heats of 
Formation for the Three-phase Transformations in the Binary 
Alloys of Zinc with Iron, Cobalt, Nickel, and Manganese (Ueber 
die Wiarmeténungen der Dreiphasenumsetzungen in den Sys- 
temen des Zinks mit Nickel, Kobalt, Eisen und Mangan) [d/d., 
pp. 131-135. Experimental. The alloys were studied by means 
of temp.-temp. difference curves and the following changes in the 
equilibrium diagrams suggested: Iron-zinc. (a) Ferrite dissolves 
6% Zn at room temp. (b) The composition range of the y phase 
extends from 21 to 28% Fe at room temp. and from 20 to 28% 
at 668° C. (c) The 5 phase has a solid transformation about 30° 
or 40° below the reaction y + liquid — 8 (668° C.) Nickel- 
zinc. (a) A peritectoid reaction 8; + Y — Y: occurs at 500° C. 
and the Y: phase has a solubility range extending from 20 to 24% 
Ni. (b) X-ray and magnetic measurements show that the 
solubility limit of the 8: phase extends to 52% at room temp. 
while the 8 phase contains only to 50% Ni at 880° C., con- 
sequently a peritectoid transformation at 810° exists, a +- B = f;. 
The transformations discussed involve only slight changes of 
composition and lattice and, consequently, the thermal effects are 
small. GD (9b) 

The Cu-Ni-Si Diagram. I. A New Example of Ternary 
Heterogeneous Equilibrium. M. OKAMoTO. Nippon Kinzoku 
rakukati-Si, Vol. 2, May 1938, pp. 211-232. In Japanese. Orig- 
nal research. The Cu-Ni-Si system was studied by thermal, 
microscopic and X-ray analyses. When more than 2% Ni is 
dded to Cu-Si alloys, the y phase which, in the Cu-Si system, 
rorms by the peritectoid reaction K + 8 — y at 730° C., dis- 
olves Ni and forms ternary Y solid solution, crystallizing from 
liquid. The process in which the primary crystallization of the y 
hase takes place is.as follows: Liquid +- a +y = B (858° C., 

1.5% Cu, 2.5% Ni, 8.0% Si) and Liquid + B + y = 8 
835° C., 89.0% Cu, 2.0% Ni, 9.0% Si). In these reactions, 
vhen the liquid is consumed, the reactions 8B — a +- y (for the 
former) and B + y — & (for the latter) occur in cooling. The 
urves B —> a + y and a + £8 — K meet where the reaction 

+ B—-> K+ ¥Y occurs. If 8, K and y coexist after the com- 
letion of the last reaction, the reaction 8B — K + y takes place. 
‘eactions B - K-+- y and 8 + y — 8 form the following reaction: 
> + y —> 8 at 795-793° C., 1-3% Ni, 8.0% Si. When 
’ is consumed in the preceding reaction, the reaction B — K +- 6 
may take place, and if B is consumed the reaction K + 8 — y 
occurs. NS (9b) 

An X-ray Investigation of the Compounds in the Sb-Mn 
System. A. Hatra & A. Osawa. Nippon Kinzoku Gakukai-Si, 
Vol. 2, June 1938, pp. 270-283. In Japanese. Original research. 
Monochromatic X-rays from Co, Cu, Cr, and Fe anticathodes and 
various types of cameras were used to study the structure of 
compounds, single crystals being used for compounds Mn:Sb and 
Mn;Sb: but not for MnSb. Mn.Sb is a tetragonal crystal having 
lattice constants a = 8.114 A.U., c = 12.972 A.U. and c/a = 
1.599, and has 48 atoms, that is, 8 molecules of Mn.Sb in its unit 
cell. MnsSb; has a hexagonal lattice, with constants a — 8.335 
A.U., c = 5.708 A.U. and c/a = 0.685; it has 2 molecules of 
Mn;Sb; in its unit cell, MnSb also has a hexagonal lattice, with 
constants a = 8.236 A.U., c = 5.765 A.U. and c/a = 0.700, it 
has 8 molecules of MnSb in its unit cell. The lattice constants 
of distilled Sb and Mn were a = 4.491 A.U. and 8.892 A. U., 
respectively. NS (9b) 


_ Solubility of Nitrogen and Oxygen in Zirconium and Titan- 
ium (Ausserordentlich grosse Léslichkeit von Stickstoff und 
Saurestoff in einigen Metallen; studiert an Zirkon und Titan) 
J. D. Fast. Metallwirtschaft, Vol. 17, June 17, 1938, pp. 641- 
643. Research and review. The allotropic transformation of 
hexagonal (a) to cubic (8) Zr does not occur at a constant temp. 
of 865° C. when the metal contains N or O in solid solution, but 
over a temp. range whose extent is dependent on the amount of 
O or N in solution. The solubility of O in Zr is about 40 
atomic %, while that of N is 20 atomic %. From density and 
lattice parameter measurements it was determined that the O 
forms an interstitial type solid solution. N and O in solution 
decrease ductility and formability, with N the worse offender in 
this respect. GA (9b) 
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The Cold-aging of Aluminum-copper Alloys (Die Kalt- 
Aushartung von Aluminium-Kupfer-Legierungen) WILLY HART- 
NAGEL. Z. Metallkunde, Vol. 30, Mar. 1938, pp. 81-86. Experi- 
mental. The room temp. aging of Al alloys with 1.2—5% Cu 
was analyzed by electrical resistance measurements. Annealing 
above 150° C. causes re-solution, which is always reflected in 
subsequent aging at 25° C. Cooling to—183° C. causes plastic 
deformation, the stresses from which can be relieved at 25° C., 
unlike quenching stresses. The results can be interpreted by the 
initial formation of a complex (at 25° C.) which distorts the 
solid solution lattice without destroying” it, followed by the 
separation of an intermediate CuAl, phase. The heat of forma- 
tion of CuAl. cannot be measured accurately because of this 
intermediate phase. Information on Room Temperature Aging 
or Internal Stresses Obtained with the Help of Re-solution 
Studies (Nachweis geringer Kaltaushartung oder innerer Span- 
nungen mit Hilfe des Riickbildungsverfahrens) HERMAN AUER 
& KLAus SIEMENS. I[bid., pp. 86-87. Experimental. Electrical 
resistance measurements can be used to detect intermediate states 
in aging, as well as other unstable conditions that can be removed 
easily by heat treatment. By this method it is demonstrated that 
the formation of an intermediate state, an agglomeration of Cu 
atoms, in an alloy of Al with 5% Cu, does not occur rapidly 


below 125° C. GD (9b) 


The Precipitation Process in Cobalt-copper-nickel Alloys (Die 
Entmischungsvorgange in Kobalt-Kupfer-Nickel-Legierungen im 
festen Zustand) KARL Erich VOLK, WALTER DANNOHL & GEORG 
MasiInc. Z. Metallkunde, Vol. 30, Apr. 1938, pp. 113-122. 
Experimental. The precipitation process was followed by mag- 
netic, resistivity, hardness, X-ray, and microscopic methods in a 
series of Co-Cu-Ni alloys containing 25% Ni. When the hard- 
ness was greatest, X-rays showed only the quenched solid solu- 
tion. When the maximum coercivity was reached, the precipitate 
could be detected by X-rays. The differences between the regions 
where microscopically homogeneous and heterogeneous precipita- 
tion occurred were due to differences in rates of agglomeration 
rather than rates of precipitation. GD (9b) 


The Aluminum-magnesium Diagram (Beitrag zur Kenntnis 
des Systems Aluminium-Magnesium) Fritz LAVES & KURT 
MoELLER. Z. Metallkunde, Vol. 30, July 1938, pp. 232-235. 
Experimental. As a result of microscopic and X-ray work, the 
Al-Mg system is said to have 4 intermediate phases. The #, 
extending from 35 to 36.2% Mg, has a complex lattice similar to 
that of CusCd;. The Y phase forms below 390° at about 40% 
Mg and has a complex lattice which has not been solved. The & 
phase extends from 49 to 67% Mg and has an a Mon structure. 
The 8’ phase is only stable above 300° C., contains about 45% 
Mg, and has a deformed a Mn lattice. GD (9b) 


Age Hardening of an Al-Cu Alloy (Sur le Durcissement par 
Vieillissement d’un Alliage Aluminium-Cuivre) JEAN CALVET, 
PIERRE JACQUET & ANDRE GUINIER. Compt. Rend., Vol. 206, 
June 27, 1938, pp. 1972-1974. An alloy of 5.2% Cu was heated 
at 50° C. 24 hrs. and quenched in H:O. The increase in hard- 
ness was noted when the quenched samples were reheated to 25° 
C., 100° C., 150° C., 200° C. and 250° C. for minutes up to 
periods of 64 days. Authors claim that at 25° C. and 100° C. 
the increase in hardness is due to the appearance of a new phase 
in which the Cu atoms have an orientation parallel to the cube face 
of the solid solution. It is only after a treatment at 250° and 
300° C. that the tetragonal phase CuAl, appears. FHC (9b) 


Formation, Stability and Structure of Nickel Carbide (Bildung, 
Stabilitat und Strucktur des Nickelkarbides) R. KOHLHASS & 
W. Fr. Meyer. Metallwirtschaft, Vol. 17, July 22, 1938, pp. 
786-790. Original research. Gaseous carburizing experiments 
established that only one Ni carbide, NisC is formed. This car- 
bide is formed between temperatures of 240° and 530° C. Above 
500° the carbide is metastable, the carbide dissociating rapidly 
with increasing temperature. X-ray diffraction studies showed that 
the NisC possesses a rhombic structure. GA (9b) 


Deformation Figures in Aluminum Alloys (Kraftwirkungs- 
figuren bei Aluminium-Legierungen) M. BossHARD & H. Hus. 
Metallwirtschaft, Vol. 17, July 1, 1938, pp. 708-710. Experi- 
mental. Deformation figures similar to Fry lines in steel were 
developed in Al-Mg, Al-Cu-Mg and Al-Cu-Ni alloys. The 
homogenized alloys were cold-rolled and then aged. Suitable etch- 
ing would then emphasize glide plane precipitation on the 45° 
shear planes. This phenomenon could not be induced in an Al- 
Mg-Si alloy, perhaps because of faulty etching technique. 

GA (9b) 

Electron Diffraction by Oxides of Antimony Formed on Stib- 
nite. SHIZUO MrIyAKe. Sci. Papers Inst. Phys. Chem. Res., 
Tokyo, Vol. 34, June 1938, pp. 565-583. In English. Original 
research. The superficial formation of Sb oxides on a cleavage 
of Sb.S; upon heating in air was studied by means of electron 
diffraction. According to the heating conditions, 3 oxides were 
formed. Among these, Sb:O, showed a perfect orientation of the 
crystal. EF (M-9b) 
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Including Relation of Properties to Engineering C 
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or Product Design. See also Sections 8a and 1]. 2 
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M. GENSAMER, SECTION EDITOR Permanent Magnet Materials and their Heat Treatment. J. B. 1 
Peirce. Wéild-Barfield Heat Treatment J., Vol. 2, Mar. 1938, pp. 0 
__.—s—« 99-103; Heat Treating Forging, Vol. ig May er pp. 245-247. 5 
er Review. Permanent magnet alloys can be classified in 3 groups: T 
Determination of Wall Temperatures of Copper and Steel (1) W or Cr steels, (2) Co steels and (3) AI-Ni-Fe and AL-Ni. $ 
Locomotive Fire Boxes (Messungen der Wandungstemperaturen Co-Fe alloys. Both the 6% W steel and the 344% Cr steel may a 
= kupfernen und stahlernen Lokomotivfeuerbuchsen) K. Kocu. be hardened by quenching in water from 800°-840° C., or in oil b 
Warme, Vol. 61, Apr. 16, 1938, pp. 293-297. Original research. 3 from slightly higher temp. If overheating occurs, the optimum 2 
Cu is being replaced by steel in German locomotive fire boxes magnetic properties can be restored only by a treatment at 1200° t 
(1) because the increase of pressure and temp. made Cu fire boxes C. The Co steels usually contain 3, 6, 9 or 15% Co. Heat treat- 
too heavy and (2) to save on the p> iggy The failures in a ment of the Co steel magnet forgings is complicated, a triple s 
25-atmosphere boiler necessitated some careful temp. measure- — treatment usually being required. This consists in heating to 
ments, which are fully described. With steel, thinner wall sizes 1150° C. and cooling in air; then heating slowly and evenly to C 
beer applied, due to its higher strength and lower thermal con- A; (between 725° and 750° C.) and cooling in still air; finally, / 
ductivity. Unlike Cu fire boxes, those of steel showed very un- after several hours, the magnets are hardened by heating to 1000° | 
even heat distribution. The improvements suggested by the author C. and cooled in an air blast. The AI-Ni and AI-Ni-Co alloys . 
are partly metallurgical and partly mechanical, such as application 4 are not forgeable, and must be cast into the required shape and 
of welding, reduction of wall sizes and staybolts, improvement of ground. Hardening to the best magnetic condition is carried out 
quality and design of baffle plates. Predicts that Cu will be com- from 1100°-1200° C., or even higher. The success of the hard- 
pletely eliminated in this application in a few years. EF (10) ening operation depends on the rate at which the magnets are 
—. cooled down from this temp. For any given composition, the 
quicker the cooling rate, the higher will be the remanence of the 
magnet, and the lower its coercive force. The properties of the 
Al-Ni and Al-Ni-Co magnets can be improved by a secondary hard- 
10a. Ferrous ‘ ening at about 600 > -C., which results in optimum distribution of 
the 2 phases to obtain exceptionally high coercive force. Magnetic 
M GENSAMER. SECTION EDITOR properties of the various permanent magnet steels and alloys 
; are given. BHmax. for 6% W steel is about 300,000; for 35% 
; aid Co steel about 1,000,000; and for AI-Ni-Co-Fe alloys, up to 
Stainless and Heat-resisting Steels. L. SANDERSON. Cam. _ 1.759.900. MS (K-10a) 
Metals Met. Inds., Vol. 1, June 1938, pp. 179-181. Review. A oe 
new Si-Cr steel for high temp. work is an austenitic material, with Thermal Expansion and Effect of Heat Treatments on the 
high Si-W contents and a mechanical strength of over 9 tons/in.” Growth, Density, and Structure of Some Heat-resisting Alloys. 
at 870° C. It forms an exceptionally adherent scale which does PETER HIDNERT. J. Research Natl. Bur. Standards, Vol. 20, June 
not flake off, even at a temp. of 1095° C. A new stainless steel 6 1938, pp. 809-824. Original research. Coefficients of linear 
contains 12% Mn and approximately 9% Cr. This steel is easily thermal expansion for various temp. ranges between 20° and 
handled during the various stages of manufacture, can be welded 1000° C. were obtained on some new heat-resisting alloys: An 
and soldered, and has a good degree of mechanical strength com- Fe-Cr-Al alloy and 3 Fe-Cr-Al-Co alloys. No polymorphic transi- 
bined with effective corrosion resistance. It is ‘whiter’ than _ tion was observed in these alloys between 20° and 1000° C. ‘The 
ordinary stainless, will take a mirror polish and retain it for an alloys exhibited 0.82-2.81% growth or increase in volume atter 
indeterminate time. It cannot entirely replace 18/8. Stainless- various heat treatments at temp. up to 1400° C. Additional heat 
clad sheets can be welded quite satisfactorily. The most effective treatments would probably cause additional growth. The densities 
weld is secured when each sheet is bent back on itself, with the of the mechanically worked Fe-Cr-Al alloy and Fe-Cr-Al-Co alloys 
weld made on the rustless side. A new acid-resisting alloy con- u increased 1.12-2.50% as a result of various heat treatments to 
taining Mo is not attacked by 10% HCl and but very slightly by 1400° C. Tremendous grain growth occurred in the heat-resisting 
a 30% solution of the same acid. A stainless steel containing alloys as a result of various heat treatments at elevated temp. 
no more than 2% Ni can be nitrided even when it contains 18% The results are illustrated by several tables, charts, and photo- 
Cr. Higher Ni content requires still more Cr. Austenitic steels WW. micrographs. WAT (K-10a) 
require a hydrochloric acid pickling treatment before nitriding. bk’ . 
Gas should be employed at a higher pressure than when nitriding Investigation of 18/9 Chromium-manganese Steels (Unter- 
other steels. A new “intermediate” stainless steel has been de- suchungen an 18/9-Chrom-Mangan-Stihlen) H. Licat. Mezall- 
veloped for steam atms. embodying chemical or other corrosive wirtschaft, Vol. 17, May 13, 1938, PP. 509-513. Review plus 
impurity. The average composition of this steel is: 8-10% Cr, 8 original research. Report of the results of an investigation of 
0.5% Mn, 1.25-1.75% Mo, 0.5% Si, and 0.15% C. It has a 18/9 Cr-Mn steels with and without additions of C, Si, P, Ni, 
measure of resistance to heat, and comparatively good physical Cu and Mo. Tensile, impact and Erichsen cup values are fe- 
characteristics. A new steel simple to machine, easy to roll and ported for the various alloys. The high temp. properties of 
draw with good mechanical characteristics and readily weldable ,-. some of the alloys are also reported. Valuable properties were 
contains: 18% Cr, 8% Mn, 1% Cu, and 0.1% C. Several new obtained in an alloy containing 19% Cr, 6% Mn, 3.8% Ni and 
heat-resisting steels containing Mo to the _— of 0.5-1.0% and 1.8% Mo. GA (K-10a) 
from 3-4% Mo are noted. An alloy steel for power plant use . . : : 
contains 9% Cr, and one of this type for high pressure work con- , Physical Properties of Cast Iron in Heavy Section. E. R. 
0 : : we 9 YounG, V. A. Crosspy & A. J. Herzig (Climax Molybdenum 
tains Cr, V, and Mo, with the Cr content 1.5%-2.75%. C At, Pinal ; 
WHB (K-10a) 0.) Am. Foundrymen’s Assoc., Preprint No. 38-8, 1938, 19 pp. 
The authors have gathered data on 68 different plain and alloyed 
The Thermal Expansion of Alloys of Cobalt, Iron and irons from companies in various parts of the United States, to 
Chromium, and a New Alloy “Stainless-invar.”. H. MASUMOTOoO. study the physical properties of cast Fe in 2 in. sections. On the 
Nippon Kinzoku Sakukai-Si, Vol. 2, Apr. 1938, pp. 141-146. In “~~ basis of results obtained, the authors conclude that 70,000 Ib. per 
Japanese. Original research. The thermal expansion of ternary sq. in. tensile strength unheat-treated cast Fe of 2 in. section is 
alloys of Co, Fe and Cr was measured. An addition of a small commercially available today. CEJ (K-10a) 
quantity of Cr to Co-Fe alloys containing more than 50% Co 
considerably reduces their expansivity. The least coefficient of ae Effect of Boron on Nickel Steel. G. NATON & E. Prwow- 


linear expansion at 20° C. was —1.2 X 10°. Alloys having 
small expansivity were also highly resistant to corrosion by dilute 
solutions of NaCl. Some physical properties were also determined. 

NS (K-10a) 
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ARSKY. Iron & Coal Trades Rev., Vol. 137, July 15, 1938, pp. 
98-99. A fairly complete reproduction in English of the original 
article in Arch. Eisenbiittenw. See Metals and Alloys, Vol. 9, July 
1938, p. MA 447L/8. Ha (10a) 
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A. J. PHILLIPS, SECTION EDITOR 


Some Complex Copper Alloys (Quelques Alliages de Cuivre 
Complexes) L. GuILLET. Cuivre et Laiton, Vol. 11, June 30, 
1938, pp. 275-276. Review. An alloy of 83% Cu, 15% Ni and 
2% Al, after forging, has an ultimate strength of 114,000 lbs./in.,” 
elastic limit 92,000 Ibs./in.* and elongation 10%; after annealing 
at 1000° C. the ultimate strength is 53,000 lbs./in.,’ elastic limit 
16,000 lbs./in.* and elongation 47%. Resistance to seawater cor- 
rosion and cavitation is very high. The French navy uses an alloy 
of 82% Cu, 0.3% Mn, 2.3% Al, 14.6% Ni and 0.6% Fe, with 
114,000 Ibs./in.? ultimate strength and 10% elongation. Another, 
of 92.3% Cu, 5.86% Ni and 1.73% Al, in the soft state, has 
51,000 Ibs./in.’ ultimate strength and 45% elongation ,at 20° C. 
The same alloy, in the hard state, shows 85,000 lbs./in.’ ultimate 
strength and 25% elongation at the same temp. At 180° C. this 
alloy (soft) has 64,000 Ibs./in.* and 49% elongation; in the 
hard condition at 180° C. the values are 102,000 Ibs./in.’ and 
26%, respectively. The “hard” alloys are those in which precipi- 
tation of a Ni-Al compound has been effected. 70% Cu, 10% Ni, 
2% Al and 18% Zn alloy has a hardness of 92 Brinell in the 
soft state and 220 after heat treatment. 65% Cu, 13.5% Ni, 
1.5% Al and 20% Zn alloy has 54,000 Ibs./in.? ultimate strength, 
9.000 Ibs./in.? elastic limit and 58% elongation in the soft state. 
After heat treatment, these values become, respectively, 82,000 
lbs./in.,? 40,000 Ibs./in.? and 33%. The Cu alloy with 3.5% 
Si and 1% Mn is not attacked by HCl. Cu with 1% Si and 2% 
Sn in wire form (cold drawn) has an ultimate strength of 128,- 
000 Ibs./in.* Cu alloys with 4-6% Si can be hardened to 200 
Brinell and have high corrosion resistance. Alloys of 50% Ni, 
39% Cu, 8% Sn and 3% Si, or 65% Ni, 28% Cu, 4% Sn and 
55% Si have, at ordinary temp., a hardness of about 350 Brinell, 
and at 450° C., about 315. Figures for Monel metal are added. 

Ha (10b) 
Resistance Material Isabellin (Ueber den Widerstandswerk- 
stoff Isabellin) ALFRED SCHULZE. Phys. Z., Vol. 39, May 15, 
38, pp. 401-407. Original research. An extensive investigation 
f the physical and electrical properties of a Cu alloy containing 
Mn and Al (analysis not given) was made. The resistance/temp. 
irves of the cold worked alloy annealed at different temperatures 
similar to that of manganin (See Metals and Alloys, Vol. 9, 
b. 1938, p. MA 115 L/8) except that the peak value is below 
C. and the temp. coefficient of electrical resistance is negative 
+ about 20° C. The resistance/temp. curves depend strongly on 
preceding thermal treatment. With rising annealing temp. 
‘tne peak of the resistance curve is shifted to higher temp. accom- 
inied by a flattening out of the curve and by a lowering of the 
np. coefficient values. An optimum annealing temp. of 500° 
was established. The e.m.f. against Cu was determined for 
terial annealed at different temp. The electrical behavior re- 
nbles that of manganin. The same phenomena of relaxation 
id chemical homogenizing were observed on annealing. The 
‘rmal expansion up to 500° C., the e.m.f. in relation to cold 
orking at 0°-600° C., tensile tests for the same temp. range and 

time stability of resistor wires were determined. The con- 
usion is drawn that the Cu-Mn-Al alloy is suited for standard 
sistances, EF (10b) 


The Behavior of Lead-calcium-sodium Alloys in Storage Bat- 
teries (Ueber das Verhalten von Blei-Kalzium-Natrium-Legier- 
ungen im Bleisammler) Erich HOEHNE. Z. Metallkunde, Vol. 
0, Feb. 1938, pp. 52-55. Experimental. An alloy of Pb with 
Ca and Na was prepared by melting one part of a master alloy 
(Pb containing 2.7-2.9% Ca and 0.45% Na) with 24 parts of 
Pb. The behavior of this material is compared with that of “hard 
lead” containing 5-8% Sb. ‘The mechanical behavior, retention 
of hardness, etc. of the new alloy was satisfactory. The new 
illoy was satisfactory for negative plates; however, soldered joints 
on the positive plates tended to fail. This failure could be 
avoided by making one member of the joint of hard Pb. Ca 
enters the electrolyte from the positive grid only. Batteries with 
positive plates of the new alloy showed a high charging potential 
and a low self discharge. GD (10b) 


Pycnometric Precision Method for Liquids and Solids. II. 
Re-determination of the Density at 0° C. of Pure Toluene, 
Calespar, Sodium Chloride, Magnesium, and Aluminum 
(Pyknometrische Prazisionsmethode fiir Fliissigkeiten und feste 
Korper. II. Neubestimmung der Dichte bei 0° C. von reinem 
Toluol, Kalkspat, Natriumchlorid, Magnesium und Aluminium) 
T. Batrugcas & F. L. Casapo. Z. physik. Chem., Abt. A, 
Vol. 181, Dec. 1937, pp. 197-207. Original research The 
authors’ high-precision pycnometric method first used in the 
measurement of the density of Hg and described in detail in J. 
Chim. physique, Vol. 33, 1936, pp. 41-50, is also suited for 
other liquids as well as for solids. Using toluene, whose density 
was re-determined with greatest possible care, as pycnometric 
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FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.M. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from 

- casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in great ductility and 
toughness as evidenced by its high reduction of area 
and resistance to impact. 


OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 
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substance, the density at 0° C. of Mg and Al was re-determined. 
The metals contained 99.998% Mg and 99.995% Al, respectively. 
The average of 4 measurements was: 1.7407 >= 0.002 gr./cc. at 
0° C. for Mg, and 2.7015 = 0.003 gr./cc. at 0° C. for Al. With 
a coefficient of cubic expansion of aug = 0.0000781 and a4; = 
0.00002377, respectively (calculated from the coefficient of linear 
expansion given in Landolt-Bérnstein) the density values become 
1.7373 = 0.0002 gr./cc. at 25° C. and 2.6967 = 0.0003 gr./cc. 
at 25° C., respectively These values are in good agreement with 
those calculated from X-ray data (1,736 gr./cc. at 25° C. and 
2.695 gr./cc. at 25° C., respectively) by E. R. Jetre & F. Foore 
(]. Chem. Physics, Vol. 3, 1935, pp. 605-616). ORS (10b) 


The Thermal Conductivities of Mercury, Sodium, and Sodium 
Amalgams in the Liquid State. Wayne C. HALL (Univ. 
Kansas) Phys. Rev., Vol. 53, June 15, 1938, pp. 1004-1009. 
Original research. A guard ring method for the measurement of 
the thermal conductivities of liquid metals in which the furnace 
automatically attains equilibrium is described. The design of the 
furnace permits frequent and easy replacement of specimens; a 
layer of paraffin over the liquid metal prevents oxidation by the 
air. The thermal conductivities of Hg, of Na, and of Na amal- 
gams ranging in concentration from 70 to 94 atomic per cent Na 
are measured over these temp. ranges: Hg, 40° C.-220° C.; Na, 
85° C.-210° C.; Na amalgams, 100° C.-150° C. Na behaves as 
a normal metal, but Hg and the Na amalgams are abnormal. 
Some evidence for the existence of the intermetallic compounds 
NasHg: and NasHg in the liquid amalgams at 100° C. is pre- 
sented by breaks in the thermal conductivity-concentration curve. 
A eutectic at 86.5 atomic per cent Na is evident from the same 
curve. Calculations of Lorentz’ number for Na and for Hg are 
given. WAT (10b) 


An Investigation of the Physical Properties of Wirebars of 
Electrolytic Copper. M. G. Corson. Metals Tech., Vol. 5, 
June 1938, 19 pp. Original research. Three bars were sectioned 
and examined: one tough pitch, one deoxidized but not properly 
degasified, and one first-quality deoxidized. Density, tensile, and 
impact tests on metal from different locations in the bars were 
made. The properly-made deoxidized bar had the highest density, 
strength, elongation and impact resistance. Even though this bar 
consisted almost entirely of columnar crystals, its tensile and im- 
pact properties were high in all directions and in all locations. 


JLG (10b) 
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Casting Design in Relation to the Engineering Characteristics 
of Aluminum Alloys and the Required Mechanical Properties 
(Il disegno dei getti in rapporto alle caratteristiche tecnologiche 
delle leghe di alluminio ed alle caratteristiche meccaniche da 
ottenere) R. GuASTALLa. Alluminio, Vol. 7, Mar.-Apr. 1938, 
pp. 117-140. Due to the lower strength of most Al alloys, as 
compared with steels, structural and other castings must be espe- 
cially designed to withstand stresses, particularly in regard to 
avoiding sharp angles, etc. Numerous illustrations are shown. 

AWC (10b) 

Infiuence of Cold Work on the Strength and Corrosion Prop- 
erties of an Aluminum Alloy with 7% Magnesium (Einfluss der 
Kaltverformung auf die Festigkeitseigenschaften und Korrosions- 
bestandigkeit einer Aluminium-Legierung mit 7% Magnesium) 
K. BuUNGARDT. Metallwirtschaft, Vol. 17, July 1, 1938, pp. 707- 
708. Research. The effect of cold work on the static and dynamic 
properties and the corrosion resistance of a Al-Mg alloy contain- 
ing 7% Mg was investigated. Cold work only slightly raises the 
endurance limit. The corrosion properties were not affected by 
the cold work. GA (10b) 

The Physical Properties of Lightmetal Piston Alloy Test Bars 
in the Cast, Extruded and Heat Treated States (Die Festigkeit- 
seigenschaften von Probestaben aus Leichtmetall-Kolbenlegier- 
ungen im gegossen, warmgepressten und vergiiteten Zustand) 
M. Enssuin. Metallwirtschaft, Vol. 17, Aug. 5, 1938, pp. 831- 
838. Original research. The room temperature properties of 7 
Al-base piston alloys were thoroughly studied. Tensile, com- 
pression, torsion, bending, hardness and fatigue tests were made on 
these alloys in the cast and extruded state with and without heat 
treatment. A Goodman diagram was established for “Y”’ alloy. 

GA (10b) 


Black Coloration of Textiles by Rubbing on Aluminum and 
Aluminum Alloys (Schwarzfarbung von Geweben durch 
Scheuerwirkung an Aluminium und Aluminium-Legierungen) 
R. IRMANN & W. MULLER. Aluminium, Vol. 20, July 1938, pp. 
466-469. Research. The use of Al and Al alloy parts in textile 
machinery sometimes causes a black coloration of the material. 
Experiments showed that pure Al gave the worst blackening, the 
alloy “‘Alufont’’ less, and the piston alloy U20 the least. The 
compositions of the 2 last named alloys are, respectively: 2.0% 
Si, 0.5% Fe, 0.6% Mn, 0.2% Mg. 4% Cu, 0.15% Ti, rest Al; 
and 0.2% Si, 0.3% Fe, 14% Mn, 0.25% Mg, 12.8% Cu, 2% Ni, 
rest Al. The use of eloxated parts to reduce wear and blackening 
effect is suggested. Ha (10b) 

An Informal Discussion on Bearing Metals; Diesel Engine 
Users Assn., Mar. 1938, S. 144, pp. 1-11. Practical discussion. 
The composition of bearing metals, their manufacture and struc- 
ture, the lubrication of bearings, the cracking of bearings, and the 
various economic considerations that arise are fully discussed. A 
list of 16 typical bearing alloys, including Sn-base, Cu-base, Cd- 
base and Pb-base alloys is given, together with their composition 
and properties. A brief note on production technique is also 
included. JWD (10b) 


Effect of Alloying Constituents on the quality of Zinc Die- 
castings (Einfluss der Legierungsbestandteile auf die Eigen- 
schaften des Zinkspritzgusses) E. T. RICHARDS. Giesserei, Vol. 
25, July 29, 1938, pp. 375-376. Practical. Zn castings usually 
contain 3.5-5% Al and 2.5-4% Cu. Such alloys are superior to 
Zn with 5-9% Sn, 3-4% Cu and a few tenths Al. All metals 
must be as pure as possible to obtain good die-castings. Al is 
added for fine grain, Cu for better fluidity and to reduce inter- 
crystalline corrosion; tensile strength is increased by Cu (up to 
4%) to about 42,000 lbs./in.*, which is not reduced by aging. 
Impact strength is, however, reduced by Cu and also by aging. 

Ha (10b) 


Observations on Gold-platinum Alloys (Beobachtungen an 
Gold-Platin-Legierungen) HERMANN HOoLZMANN. Z. Meftall- 
kunde, Vol. 30, May 1938, pp. 160-161. Experimental. Wires 
of an alloy containing 70% Au and 30% Pt shortened about 10% 
after 1-hr. annealing at 1100° C., although the total volume in- 
creased 2%. With higher Pt contents and slower cooling rates 
the shrinkage decreased, and it was therefore correlated with 
homogenizing processes. GD (10b) 

Silver-indium Alloys (Silber-Indium-Legierungen) ERNst RAUB 
& ALice SCHALL. Z. Metallkunde, Vol. 30, May 1938, pp. 149- 
151. .Experimental. The properties..of Ag-In alloys and of In 
coatings on Ag were examined. The coatings were produced by 
electrolysis and by electrolysis plus high temp. diffusion. These 
materials have no advantage over existing alloys as regards either 
wear or corrosion properties. GD (10b) 


New Uses for Light Alloy Castings (Quelques Nouvelles 
Réalisations de Piéces de Fonderie en Alliages Légers) J. J. 
Baron. Ball. Assoc. Tech. Fonderie, Vol. 11, Dec. 1937, pp. 
465-469. Practical. Among the new uses for Al alloys is that 
of castings for parts of the chassis and body of automobiles. 
Cars containing such Al castings are lighter in weight, cheaper 
to build, more silent in operation, more rigid, and involve less 
expense during model changes. WHS (10b) 
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Comparative Study of Ordinary and Low-alloyed Chilled 
Rolls, E. FARAFONOV & I. DUKHIN. Stal, Vol. 8, Mar. 1938, 
pp. 25-33. In Russian. Practical. Chilled cast Fe rolls contain- 
ing 2.93-3.76% C, 0.27-0.65% Cr and 0.11-0.22% Ni were found 
slightly inferior in service to unalloyed rolls. About 95% of all 
rolls cracked in service before wearing out. Service life was 
longest among rolls containing less than 3% C and having a chilled 
zone less than 20 mm. thick. HWR (10b) 


Aluminum as Reflector Material for Lighting (Aluminium als 
Reflektorbaustoff in der Lichttechnik) C. BAUER. Aluminium, 
Vol. 20, Aug. 1938, pp. 546-549. Descriptive. Highest purity 
Al on an Al alloy (plated or rolled on) has a very high re. 
flectivity and is mechanically very stable, even when heated. It is 
particularly advantageous for reflectors of ultraviolet rays as it 
does not selectively absorb u.-v. as do so many other materials. 
The reflection is about 23-25% better than that of an enamel re- 
flector. Ha (10b) 

Aluminum and Its Alloys with Particular Reference to Their 
Use in Warships. W. R. N. HuGues. Inst. Naval Architects 
Apr. 8, 1938. Advance copy. Up-to-date review. The proper. 
ties of Al and certain of its alloys, cast, worked and heat treated. 
are considered with particular reference to their resistance to cor- 
rosion, to their various applications for ship’s parts and fittings 
and for electrical gear. JWD (10b) 

Lead-antimony-arsenic Alloys (Zur Kenntnis der Blei-Anti- 
mon-Arsen-Legierungen) A. VATH. Metallwirtschaft, Vol. 17, 
Aug. 19, 1938, pp. 879-881. Research. Brief investigation of 
Pb alloys containing up to 18% Sb and 10% As. Hardness, 
density and compression data are given. Arsenic refines the micro- 
structure of Sb-Pb alloys. GA (10b) 


10c. Effect of Temperature 


H. Cc. €ROSS, SECTION EDITOR 


Creep of Lead under Tension (Der Kriechvorgang in belasre- 
tem Blei) KiAus v. HANFFSTENGEL & HEINRICH HANEMANN., 
Z. Metallkunde, Vol. 30, Feb. 1938, pp. 41-46. Experimental with 
discussion. Creep experiments on high purity Pb were made 
with an apparatus which was capable of measuring an elongati:n 
of 10°%, with temp. control ranging from 25° to 110° C. With 
increasing temp., as well as with increasing load at constant tem», 
a critical value was found at which creep became very much 
more rapid. Below these critical values creep was more rapid in 
small grained material, but above these values the opposite vas 
true. Creep may be considered as due to (a) diffusion proces-cs 
at the grain boundaries or during recrystallization and recovery, 
or (b) elongation due to translation. Creep below the critical 
values is largely of type (a), though some of type (b) must a'so 
exist. Above the critical values creep is largely type (b) acco 
panied by the diffusion resulting from recovery. See also Me/.:/: 
and Alloys, Vol. 8, Oct. 1937, p. MA 628 R/3. GD (10c) 


Typical Failures of Still Tubes in Refineries. E. C. Wriciit 
& H. Hasart (Natl. Tube Co.) Oil Gas J., Vol. 37, July 7, 
1938, pp. 50, 53, 55, 57; Natl. Petroleum News, Vol. 30, Mat. 
23, 1938, pp. R-126-130, R-140 (condensed). Still-tube life has 
been extended from 2,000-10,000 service hrs. to 30,000-60,000 hrs. 
as the result of improvement in alloys and in furnace design and 
operating control. Illustrated results of 20 yrs. experience with 
still tubes are given. Tube failures are transcrystalline in stecls 
of the ferritic type, which includes all of the low C, C-Mo, and 
alloy steels containing 1-5% Cr. Only one case in 20 years was 
found of intercrystalline failure, and that was a tube exposed to an 
extremely corrosive ,high-S crude. Much higher stresses than pres- 
ent operating stresses are required for intercrystalline fracture. 
Failures during the last 5 yrs. seem to be due to a combination of 
oxidation and creep. 18-8 tubes, while very resistant to both in- 
side and outside conditions, have, on occasion, shown intercrystal- 
line fracture. VVK (10c) 


Correlation of Creep and Relaxation Properties of Copper. 
C. C. Davenport (Westinghouse Elec. & Mfg. Co.) J. Applied 
Mechanics, A.S.M.E., Vol. 5, June 1938, pp. A55-A60. Original 
research. The problem of predicting relaxation after a period of 
torsional stresses from a knowledge of creep characteristics was in- 
vestigated, theoretically and practically on Cu tubes. The actually 
observed relaxation time lies between the 2 values calculated for 
this quantity on the basis of the strain-hardening and the time- 
hardening theories. The latter gives somewhat better results for 
higher temperatures. 5 references. Ha (10c) 


Modulus of Elasticity of Cast Iron at Elevated Temperatures 
(Le Module d’Blasticité des Fontes aux Temperatures Elevées) 
A. Mrtinsky. Ball. I’ Assoc. Tech. Fonderie, Vol. 11, Sept. 1937, 
pp. 378-379. Three cast irons, differing mainly in Si content, were 
tested transversely at temp. up to 500° C. A maximum modulus 
of elasticity was found at 200° C. WHS (10c) 
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11-CORROSION AND WEAR 


Chemical and Atmospheric Corrosion and Oxidation. Abrasion, 


Cavitation and Erosion. See also Sections 7 and 10. 











Intercrystalline Cracking in Boiler Steel. W. C. SCHROEDER, 
A. A. BerK & C. H. Fettows. J. Am. Water Works Assoc., Vol. 
30, Apr. 1938, pp. 679-694. Summary of information to date. 








vY. Vv. RENDALL, SECTION EDITOR 


Corrosion Phenomena during the Nitriding of Steels. TADEUSZ 
MALKIEWICZ & STANISLAW KuLINSKI. Hutnik, Vol. 10, Feb. 
1938, pp. 93-101. In Polish. Original research. The effects of 


In producing intercrystalline cracks, the solution (usually sodium Ny thermal treatment, plastic deformation (forging) and physical con- 
hydroxide-sodium silicate), deposits a partially protective film over ditions on the amount of corrosion were investigated. The greatest 
the crystal faces of the metal, leaving the grain boundaries rela- corrosion occurred when samples were quenched at 1200° C. 
tively unprotected. These grain boundaries are attacked by the When quenching was at 900°, only one sample was corroded. At 
corroding action of the sodium hydroxide to form a notch in the WW intermediate quenching temp., the degree of corrosion varied. This 
metal. If there is internal stress from cold work, or external is explained by the effect of temp. on grain-growth, which facili- 
applied stress, the notch widens and the entrance of fresh solution tates the diffusion of gases. The degree of forging had a very 
causes further penetration into the metal. When the notch is marked effect on corrosion. Extensive reduction by forging per- 
deep enough the corrosion products exert bursting forces because mitted elimination of corrosion entirely, even in samples quenched 
they occupy more volume than the initial intercrystalline material. 4 at 1200°. Less reduction by forging was required to eliminate cor- 
External applied stress is not necessary to the production of cracks. rosion of samples quenched at 900°. Apparently the grain-refining 
Deformation of the steel, such as is produced by driving a rivet effect of forging hampers the diffusion of H. This, however, has 
or rolling in tube ends, may result in sufficient residual stress in no effect on the nitriding process itself. Lowering the nitriding 
the metal to make possible intercrystalline cracking by concentrated -—~— temp. with simultaneous increase in nitriding time decreased cor- 
sodium hydroxide-sodium silicate solutions. This type of failure rosion but also lowered the hardness, and resulted in a thinner 
cannot be produced in boiler metal by stress alone, by H or by nitrided layer; this procedure is therefore impractical. The authors 
corrosion fatigue. Lignin and some other organic materials offer further investigated the effect of certain impurities, such as silica 
much more protection from cracking than does sodium sulphate. , and alumina, on the process of nitriding and the degree of cor- 
(hey have been used successfully at pressures up to 550 Ibs. and rosion, and found that in all probability these have a harmful 
concentrations of from 10 to 20% of the concentration of sodium effect, although the investigation was not complete. JMG (11) 
lroxide present. 8 references. VVK (11) ‘ 
Effect of Deformations on the Corrosion of Steel Water Pipes. 
A Method of Determining Wall Thickness of Steel Pipe for -— A. SKapski & E. CuHyzEewskI. Przeglad Techniczny, Vol. 77, 
| nderground Service. RussELL E. BARNARD (Am. Rolling Mill Apr. 6, 1938, pp. 213-222. In Polish. Original research. The 
) J. Am. Water Works Assoc., Vol. 29, June 1937, pp. 791- effect of mechanical deformations on corrosion of steel water pipes 
7. A review of the Bureau of Standards soil corrosion data was investigated. Five different solutions of NaCl, sodium 
d the A.P.I. and A.G.A. data on pipe coatings from the stand- P chloride, sodium sulphate, sulphuric acid and hydrogen peroxide 
int of design of pipe lines. After developing a’ parabolic equa- are used. Pipes used had a diameter of about 200 mm.; they were 
n for pit depth-time; dividing soils into 4 groups, based on cut into rings 50 mm. thick, and a screw through the pipe across 
inage or aeration, with appropriate constants given; evaluating its largest diameter served to apply the mechanical deformation 
area-safety factor to take care of the pit depth-area relation; and to a degree desired. The corrosiveness was measured with the 
eloping a coating corrosion index, the author offers the follow- —— Toedt corrosimeter, and the acidity of solution with the folial 
g general equation for calculating pipe wall thickness: W = colorimeter of Wulff. The results show that static deformations 
| l have no effect on the speed with which corrosion takes place in 
yt = — C where W = wall thickness (mils) bare pipe for steel water pipes, as long as the degree of acidity is small (Pu 
F : 7 more than 4) substantially as encountered in natura! waters. In 
xposure period equal to time T, k = average maximum pit depth water with an acidity of Pa = 2.2, or in waters with high salt 
on 0.4 sq. ft. at one year, T = time of exposure in years, n = and peroxide contents, static deformation accelerates corrosion. 
nstant for given soil, F = area-safety factor and C = coating Such acidity, however, is not encountered in ordinary water works 
orrosion index (mils) (C = 0 for bare pipe). The steps for practice. Statements as to the effect of mechanical deformation 
valuating a particular case are: (1) To select and test soil samples “— on corrosion of water pipes are frequently erroneous and exag- 
slong given right-of-way, using laboratory cell test to determine k gerated, not because of improperly conducted laboratory experi- 
for 5.3 yrs. and 0.4 sq. ft. area; (2) to determine field limits of ments, but because of lack of knowledge of the degree of acidity 
‘oils identified by cell tests; (3) to determine value of coefficient n of common waters. JMG (11) 
‘rom aeration or drainage condition of each soil on the right-of- 8 
way and (4) to select the type of coating and coating corrosion Corrosion Research. Fifth Report of the Corrosion Com- 
index on 5-year or other basis, or on actual pipe line performance mittee of the Iron & Steel Institute. Iron & Coal Trades Rev., 
basis considering values of k and n. VVK (11) Vol. 136, June 10, 1938, p. 1002. A summary of work done and 
the present position of the Committee’s work on atmospheric and 
An Investigation of Acid-resisting Alloys. (IV) The Effect ~~ marine corrosion and protective coatings. [The papers making up 
of Addition of Metallic Elements on the Dissolution of Cu in the report will be abstracted individually in these columns.- 
30% HCl Acid at Room Temperature and in 20% Acid on Editor.} The rate of corrosion of unprotected rolled Fe and 
Boiling Condition, and a Study of the Resistance of Alloys of steel in air ranges up to 0.006 in. per year; the corrosion rate 
Cu and Ni-Cu to Corrosion by Acids of the above Concentra- 9 usually decreases with time. The character of the rolling scale 
tions. H. ENpo & A. ITAGAKI. Nippon Kinzoku Gakukai-Si, is important in the early stages. Wrought irons containing ap- 
Vol. 2, Apr. 1938, pp. 162-172. Original research. In Japanese. preciable amounts of slag are more resistant than mild steel, but 
Cu alloys containing elements Cd, Sb, P, Ag, Si, Al, Mn and Zn, purer irons are less resistant. Use of Cr or Cu renders low alloy 
Ni-Cu alloys and some well-known commercial Cu alloys were steel appreciably less corrodible than mild steel. Cu-bearing steels 
studied for their resistance to acids. The corrosion resistance of ~~ are recommended for railroad ties. Sandblasting or pickling prior 
Cu in 30% HCl was increased by a small addition of Si, Sb, Zn to painting is recommended, with red Pb as a priming coat. Paint 
or Mn. Alloys of the Everdur type have comparatively good failure spreads less rapidly on Cu steels than ordinary mild steels. 
resistance to this acid. In boiling 20% HCl, Cu alloys containing Use of metallic coatings rather than paints is suggested for appli- 
a small amount of Cd, Sb or Zn are more resistant than pure 10 cations in the tropics. Pitting in ship-plates can be stopped by 


Cu but less than Hastelloy A. Cu is substituted for Fe in alloys 
Nemif, Nemic, Nemifcle, Nemicle and Necomicle reported pre- 
viously, but some of these alloys were inferior, in general, due to 
the excess of Cu. NS (11) 
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the application of a sprayed metallic coating. Methods of pickling 
are discussed. Descaling in H:SO,, followed by immersion for a 
short time in dilute phosphoric acid, gives longer life to a coat 
of paint applied to such surfaces than if hand-cleaned. Ha (11) 
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Effect of Tin on the Atmospheric*Gerresion of Copper-bear- 
ing Steel (Einfluss eines Zinngehaltes auf die Rostungsgesch- 
windigkeit gekupferter und ungekupferter Stahle an der Luft) 
K. Dagves. Stahl u. Eisen, Vol. 58, June 2, 1938, pp. 603-604. 
Original research. Wires of 3 steels containing about 0.3% Sn 
were exposed to an industrial atmosphere for 70 months, along 
with comparison low Cu and 0.27% Cu bearing steels and also 
steels containing up to 0.2% P. In steels low in Cu, Sn had 
about the same effect in increasing the atmospheric corrosion re- 
sistance as an equal amount of Cu. In Cu-bearing steels, Sn had 
about the same effect as P. In tests of mechanical properties the 
torsion and bend values of the wire showed considerable scatter, 
so that conclusions as to the effect of Sn in lowering the ductility 
could not be drawn. SE (11) 

Experiments on Scaling Losses in Rolling Mill Furnaces. IV. 
(Versuche iiber den Abbrand in Walzwerksdfen. IV.)  F. 
WENZEL. Stahl u. Eisen, Vol. 58, May 5, 1938, pp. 481-491. 
Original research. Steel billets up to 40 cm. thick of 0.35 and 
0.60% C steel were heated in a muffle furnace to rolling temp. 
as high as 1350° C. for intervals up to 6 hrs. in various atmos- 
pheres and the scaling losses determined, by first water quenching 
the billets and then removing the remaining scale with a wire 
brush. The rapid increase of scaling losses with temp., and the 
lower scaling losses in reducing atmospheres, are shown in graphs. 
Data are also given on the time required for the attainment of 
the furnace temp. throughout the work. SE (11) 

Corrosion Protection of Iron Posts (Korrosionsskydd for 
Jarnstolpar) K. F. TRADGAARDH. Tek. Tid., Vol. 68, July 16, 
1938, pp. 335-341. Practical. Posts used in power lines and in 
similar applications should be made of Cu-bearing steel and should 
be completely galvanized. For a post of this material, treated 
by this manner, the part of the Zn coating exposed to the air 
should have a life of about 40 yrs., while the part which is under- 
ground should last 20 yrs. By painting this part with the proper 
paint, bitumen or the like, it should also last about 40 yrs. The 
figures are based upon observations of various Swedish power lines 
which have been in use for over 20 yrs. The Zn coating used 
was about 3 oz./ft.? BHS (11) 


Passivity of Metals and Surface Compounds. L. LEPIN. Acta 
Physicochim., Vol. 8, No. 5, 1938, pp. 659-668. In English. 
Original research. Faraday’s oxide film theory of passivity of 
metals is enlarged. The phenomenon of passivity, as well as the 
chemical indifference of noble metals, are due to the formation 
of surface compounds, namely surface oxides of high valency. 
The ability to form surface compounds depends upon the position 
of metals in the Periodic System. ‘The denser the space lattice of 
the metal, 7.e. the less the atomic radius, the smaller the ability 
to take part in ordinary volume reactions, and the easier for the 
metal to participate in chemical reactions. EF (11) 

The Dissolution of Magnesium in Amine Salt Solutions (Die 
Auflésung von Magnesium in Amin-Salzlésungen) SvEN Bop- 
FoRSS & KARL-AXEL WALLEN. Z. physik. Chem., Abt. A, Vol. 
181, Dec. 1937, pp. 229-238. Original research. Bars of high- 
est-purity Mg sublimated in vacuo (composition not given) were 
dissolved in ammonium chloride-ammonia solutions or in the ace- 
tates of ammonium, trimethyl amine, ethyl amine, diethyl amine, 
or piperidine. The rates of dissolution at 20° C. were measured 
and are expressed in cc. Hz (reduced to 0° C. and 760 mm. Hg.) 
/min. cm.* The results are compiled in tables and plotted in 


diagrams, amd are in agreement with the acid-base theory of 


Bronsted. ORS (11) 
Prevention of Corrosion by the Application of Inhibitors. 
F. H. WARING (Ohio State Dept. of Health) 7. Am. Water Works 
Assoc., Vol. 30, May 1938, pp. 736-745. Discussion of preven- 
tion of corrosion in treated municipal water supplies. Use of lime, 
soda ash and caustic soda, and sodium silicate is discussed. Data 
on silica content of Ohio municipal waters are given. It is em- 
phasized that the use of sodium chromate should be subjected to 
exhaustive research from a physiological standpoint before it can 
be used as a corrosion preventive in a municipal water supply. 
VVK (11) 
Determining the Corrosion Resistance of Tin Plate. The 
Hydrogen Evolution Test. V. W. VAurio, B. S. CLARK & R. H. 
LugecK (Am. Can Co.) Ind. Eng. Chem., Analyt. Ed., Vol 10, 
July 1938, pp. 368-374. Practical. Describes a simple test for 
the corrosion resistance of tin-plate based on the rate of H forma- 
tion resulting from the attack of N HCl on a standard tin-plate 
specimen. Correlations between H evolution values and can serv- 
ice values of plain cans packed with certain fruits in syrup indicate 
that the test gives reasonably accurate predictions of can service 
values. MEH (11) 
The Application of the Logarithmic Sector to Corrosion Prob- 
lems. S. A. BurKE. Trans. Faraday Soc., Vol. 33, 1937, pp. 
309-324. Original. The technique of sparking solutions for 
quantitative spectroscopic analysis is described The corrosion of 
14% Cr and 18% Cr/8% Ni steels in dilute HCl and H.SO, 
acids and in tap water were followed daily and hourly, analysis 
of the solution being made for Fe, Cr, Ni, Mn. PRK (11) 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIR¢ 
LATION, ETC., REQUIRED BY THE ACTS OF CONGRESS ‘ F 
AUGUST 24, 1912, AND MARCH 3, 1933 


of Metals & Alloys, published monthly at East Stroudsburg, Pa., ior 
October 1, 1938. 


State of New York 1. .. 
County of New York § 


Before me, a Notary Public in and for the State and county aforesa\ 
personally appeared Philip H. Hubbard, who, having been duly sw 
according to law, deposes and says that he is the Publishing Director « 
Metats & Attoys and that the following is, to the best of his knowled: 
and belief, a true statement of the ownership, management, etc., of t! 
aforesaid publication for the date shown in the above caption, requir 
by the Act of August 24, 1912, as amended by the Act of March 3, 195 
embodied in section 537, Postal Laws and Regulations, to wit: 


1. That the names and addresses of the publisher, editor, assistant 
editor, and publishing director are: Publisher, Reinhold Publishing Cor- 
poration, 330 West 42nd St., New York, N. Y.; Editor, Edwin F. Cone, 
330 West 42nd St., New York, N. Y.; Assistant Editor, Fred P. 
Peters, 330 West 42nd St., New York, N. Y.; Publishing Director, 
Philip H. Hubbard, 330 West 42nd St., New York, N. Y. 


2. That the owner is: The Reinhold Publishing Corporation, New 
York, N. Y.; Ralph W. Reinhold, New York, N. Y., and L. N. Thomp- 
son, New York, N. Y., stockholders, 


3. That the known bondholders, mortgagees, and other security holders 
owning or holding 1 per cent or more of total amount of bonds, mort- 
gages, or other securities are: None. 


4. That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not only the 
list of stockholders and security holders as they appear upon the books 
of the company but also, in cases where the stockholder or security 
holder appears upon the books of the company as trustee or in any other 
fiduciary relation, the name of the person or corporation for whom such 
trustee is acting, is given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and belief as to the cir- 
cumstances and conditions under which stockholders and security holders 
who do not appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a bona fide owner; 
and this affiant has no reason to believe that any other person, associ- 
ation, or corporation has any interest direct or indirect in the said stock, 
bonds, or other securities than as so stated by him. 


(signed) PHILIP H. HUBBARD, 
Publishing Director. 


Sworn to and subscribed before me this 7th day of October, 1938. 


CURVILLE C. ROBINSON, 
Notary Public. 
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The Corrosion of Magnesium Alloys 4. The Effect of Anneal- 
ing Temperature on Corrosion. S. Morioka. Sci. Repts. 
Tohoku Imp. Univ., Vol. 26, Apr. 1938, pp. 545-561. The fol- 
lowing alloys were tested for corrosion resistance in .1 N NaCl 
(except in the case of Mg-Al alloys, where .01 N solution was 
used) after annealing at 120°, 200°, 290°, 380°, amd 470° C. 
for 5 hours: Mg-Al, Mg-Zn, Mg-Sn, Mg-Cd, Mg-Si, Mg-Mn, 
Mg-Zn-Al, and Mg-Zn-Al-Mn. Pure Mg: The corrosion resistance 
increases with the annealing temp. Mg-Al alloys; With 1% and 
3% Al, the corrosion resistance is almost independent of the 
annealing temp. up to 300° C.; above this temp., the corrosion 
resistance decreases rapidly. With higher Al contents, the cor- 
rosion resistance, while somewhat impaired by high annealing 
temp., is not affected so much. Mg-Zn alloys: With 2% Zn, 
high annealing temp. (300-475° C.) are beneficial. With 4% Zn, 
the annealing temp. has little effect. With 7% Zn, the corrosion 
resistance decreases with rise in annealing temp. Mg-Sn alloys: 
The corrosion resistance is almost unaffected by the annealing temp. 
Mg-Cd alloys: The higher the annealing temp., the better the cor- 
rosion resistance. Mg-Si alloys: High annealing temp. are decid- 
edly beneficial. Mg-Mn alloys: High annealing temp. are in gen- 
eral beneficial, although with Mn contents over 2% there is little 
effect. With lower Mn contents, annealing is very beneficial. 
Mg-Zn-Al alloys: 4% Zn with 1%, 3% and 4% Al were studied. 
Annealing is in all cases detrimental, especially with low Al con- 
tents. Mg-Zn-Al-Mn alloys: 4% Zn with 1% Al and .45% Mn, 
3% Al and .29% Mn, and 6% Al and .34% Mn were studied. 
With 1% Al and .45% Mn, the corrosion resistance is practically 
independent of the annealing temp., although there is a slight 
trend toward poorer results with rise in annealing temp. The 
same holds for the other 2 alloys, except that above 400° C. the 
corrosion resistance decreases very rapidly. For Part III, see also 
Metals and Alloys, Vol. 9, June 1938, p. MA 384L/1. 

AUS (11) 

Laboratory Control of Corrosion of Distillation Equipment and 
of Desalting Process. L. L. Davis, J. M. Jones & C. A. NEILSON 
(Continental Oil Co.) Proc. Am. Petroleum Inst., Vol 19 (IV) M, 
1938 Oil & Gas J., Vol. 36, May 26, 1938, pp. 62, 65, 68-73. 
Uniform methods of studying and combatting corrosion at refineries 
have been developed by this company and this paper is a detailed 
lescription of those methods. Causes of corrosion of distillation 
quipment are: Hydrogen chloride, which results from the 
ydrolysis of magnesium chloride and hydrogen chloride in crude 

il from the hydrochloric acid treatment of wells; hydrogen sul- 
hide, from the crude oil and from the decomposition of organic 
> compounds; sulphur dioxide, from the decomposition of the 
products of sulphuric acid treatment of distillates; dissolved O, 
usually from distillation steam; organic acids, mercaptans, etc., 
corrosion from which source is usually negligible; water corrosion 
f cooling and condensing coils. Methods of handling these types 
‘f corrosion trouble in acid-treated cracked distillate, crude-distilla- 
tion equipment, and the desalting of crude oil are discussed. Am- 
nonia seems to be the most used preventive, but considerable 
are must be exercised. Analytical methods are given in an 
ippendix. 14 references. VVK (11) 


Steam Boiler Corrosion and Formation of Oil-containing 
Siliceous Boiler Scales when Feeding with Oil-containing Con- 
densate Water (Dampfkesselkorrosionen und Bildung dlhaltiger 
silikatischer Kesselsteine bei Speisung mit Slhaltigem Konden- 
swasser) H. Ditz & F. ULLRICH. Korrosion u. Metallschutz, Vol. 
14, May 1938, pp. 141-150. Review plus original research. 
Literature on the subject of the possibility of corrosion by oil- 
containing feed water is reviewed, and some experiments reported. 
It is an established fact that a good mineral oil will attack the 
boiler only in the presence of O, whereby the oil favors the cor- 
rosion by the © itself, for air bubbles that would otherwise 
escape are kept on the boiler walls. Due to the low heat con- 
ductivity of the oil film, the oil is oxidized by the local overheat- 
ing of the steel wall, and thermal disintegration takes place with 
formation of organic acids, which themselves also aid corrosion. 

Ha (11) 

Research on Thin Layers of Tin and Other Metals. III. The 
Interaction between Metals and Lubricating Oils. P. J. HARING- 
HUIZEN & D. A. Was. Tech. Pub. of Intern. Tin Research De- 
velopment Council, Series A, No. 51. See Metals and Alloys, 
Vol. 9, Jan. 1938, p. MA 48R/7. IV. Further Investigation on 
Corrosion of Oils. IJbid., Series A, No. 74. Proc. Koninél. 
Akad. Wetenschappen Amsterdam, Vol. 41, 1938, pp. 62-67. In- 
vestigations on corrosion of Sn, Pb and Cu by lubricating oils 
was extended to the effect on Fe and Cd. As with Sn, a pro- 
tective film forms over Fe, and rates of attack are similarly small. 
No film forms with Cd and, with most oils, attack was much 
greater than on Sn. Presence of moisture in the oil greatly in- 
creased corrosion, the degree of attack being greatest with Fe and 
less with Cd. Corrosion of Sn in olive oil was found to be much 
less than that of Cu. Corrosion of Cu was also the greatest in 
salad oil, with corrosion of Fe and Sn being low but of the same 
order. BWG (11) 
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The Passivity of Chromium. VI (Zur Passivitat des Chroms. 
VI) Erich Miter. Z. physik. Chem., Abt. A, Vol. 181, Dec. 
1937, pp. 89-112. Original research and theoretical discussion. 
The electrochemical potential of electrolytic or thermit Cr with 
reference to the normal calomel electrode, in a 2M.HCI or a 
M . H:SO, solution at room temp. was measured. The Cr was 
used either without or after a preliminary treatment with concen- 
trated HNOs, or after scratching of its surface. The experimental 
procedure and results are reported in detail. Summarizing his 
investigations, the author suggests the following mechanism of the 
passivity of Cr and of its change to activity: The activity of Cr 
is contingent on the ability of the reaction: Cr = Cr** +- 2 nc 
(mc = negative charge) to take place. The formation of the 
negative charges on the surface of Cr is contingent on the presence 
of a dielectric behind the surface atoms. In aqueous solutions of 
acids the dielectric (the water) can not penetrate behind the sur- 
face atoms because of the density of Cr, unless these atoms have 
previously been loosened, e.g. by the discharge, at the surface, of 
atomic H in an amount sufficient to penetrate between the surface 
atoms of Cr and, thereby, to loosen them. Once the atoms have 
been loosened in some part of the surface of Cr, the above reaction 
is now able to take place in this part and will supply the negative 
charges required for the creation of the activation potential of Cr, 
corresponding to the activation pressure of H, in some other part 
of the surface, so that the“above reaction will continue indefinitely, 
i.e, the Cr will remain active. The progress of this process over 
the surface of Cr is reflected by the change of the electro-chemical 
potential during the incubation period. At the surface of pure Cr 
no negative charges can form spontaneously, so that a loosening of 
the atoms and, consequently, the reaction: Cr = Cr** + 2 ne 
can not take place spontaneously, /.e. the Cr will remain passive 
unless the process is initiated from without. As no pure Cr exists, 
in electrolytic Cr containing H and in thermit Cr containing other 
impurities, these foreign substances are responsible for the pres- 
ence or the exposure by the acid of some loosened surface atoms 
capable of yielding the negative charges, with formation of Cr** 
ions, thus initiating the reaction described above. However, this 
process will be able to proceed only when the number of the 
loosened surface atoms is great enough to permit the Cr to attain 
its activation potential, or when the negative charges freed by 
the reaction: Cr = Cr** +- 2 ne are used up in another reaction, 
such as: HNO; + 2 nc = HNO, + O-~. In these cases the 
reaction: Cr = Cr** +- 2 nc will be unable to continue and the Cr 
will remain passive unless the surface atoms are loosened from 
without, e.g. by scratching the surface of Cr in the acid solution or 
by an electromotive force producing atomic H of activation pres- 
sure. The author holds that the film theory (Bedeckungstheorie) 
of passivity is unable to explain all observations of the behavior 
of Cr in aqueous solutions of acids and is contradictory to many 
of them, so that it must be disclaimed, at least, in the present 
instance of passivity. For previous work, see also Metals and 
Alloys, Vol. 9, Feb. 1938, p. MA 101L/1. The Activation of 
Passive Chromium. Comment on the Paper: The Passivity of 
Chromium. VI, by Erich Muller (Ueber die Aktivierung von 
passivem Chrom. Bemerkung zu der Abhandlung zur Passivitit 
des Chroms VI. von Erich Miiller) W. J. Miscier. ITbdid., Apr. 
1938, pp. 469-472. Attempts to refute the contention that the 
film theory is incapable of explaining the passivity behavior of Cr, 
by a detailed explanation of these phenomena in terms of the film 
theory. Erich Miiller’s theory is based on the assumption of a 
clean surface of Cr in contradiction to numerous observations that 
a film of oxide is always present on the surface of Cr. ORS (11) 


Causes of Grain Boundary Corrosion in Precipitation-hard- 
ened Al-Cu-Mg Alloys (Ursachen der Korngrenzen korrosion 
bei ausgeharteten Legierungen der Gattung Al-Cu-Mg) M. Boss- 
HARD & H. HuG. Aluminium, Vol. 20, June 1938, pp. 389-394. 
Original research. Of the 2 types of corrosion occurring in dur- 
alumin-type alloys, 7.e. localized superficial pits and intercrystalline 
corrosion, the latter is the more dangerous, as it cannot so easily 
be detected. Sheets of different heat-treatment were subjected to 
salt spray and acidified sodium chloride solution. The results 
showed that the precooling time (i.e. the time between annealing 
and quenching) has a very important effect on the behavior of 
the sheets; if the cooling is delayed, a very pronounced attack 
at the grain boundaries takes place. The effects are more notice- 
able in thin sheets. 0.5 mm., than in 1-5 mm. sheets. This “mass 
effect’ can be made use of and corrosion reduced by packing thin 
sheets together in 5 mm. thick bundles. Aging at low temp. gives 
better results than artificial aging. Ha (11) 


Degasification of Boiler Feed Water to Prevent Corrosion (Die 
Korrosionsverhiitende Entgasung des Kesselspeisewassers und 
dessen Gasschutz) O. Tu. Koritnic. Korrosion u. Metallschutz. 
Vol. 14, May 1938, pp. 151-154. Practical. Waters containing 
gases, particularly O and COn, attack boiler plates and tube walls. 
Feed water containers should be built so as to prevent the water 
from coming into contact with air. To free the water from gas 
and air, several methods are in use, such as boiling in vacuum, 
chemical and electrical processes. Ha (11) 
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Anode and Cathode Weight Losses in Galvanic Corrosion. 
W. A. Westey. Metal Ind., London, Vol. 53, July 8, 1938, pp. 
37-41. Review. The term “galvanic corrosion’ is used to refer 
to the corrosion of metal that causes the flow of current between 
discrete anodic and cathodic areas, e.g. dissimilar metals in con- 
tact, concentration cell action, differential aeration cells, and the 
like. It is distinguished from corrosion produced by stray cur- 
rents or other electrolysis by the fact that the energy comes from 
the cell itself rather than from an external source. In true gal- 
vanic corrosion the source of current is usually the corrosion of 
the anode, hence, instances of anode corrosion that are lower than 
the amount equivalent to the galvanic current are rare. Instead, 
the anode corrosion is often greater than the amount calculated 
by Faraday’s Law. The discrepancy is often due to the normal 
corrosion which takes place upon the anode in addition to the 
galvanic effect. This may be overcome by sheltering the anode. 
Denison’s new differential aeration cell for testing the corrosive 
properties of soils employs a partly sheltered anode, and shows 
anode losses approximately equivalent to the observed currents. 
When simulating conditions of practice, the device of sheltering 
the anode cannot be employed. The experimental procedure em- 
ployed for galvanic tests involving dissimilar metals wherein the 
rate of motion of the electrodes, temp., and the degree of aeration 
of the electrolyte are each controlled, is the simplest one consistent 
with a satisfactory degree of reproducibility of results. Data on 
anode corrosion involving dissimilar metals are given, covering 
observed losses in weight of insulated specimens which suffer only 
normal corrosion, the weight losses equivalent to the average ob- 
served current as calculated from Faraday’s Law, the total weight 
losses of the anodes as calculated from the rule: ‘Total corrosion 
equals galvanic plus normal’; these weights are compared with the 
observed weight losses of the galvanically coupled anodes. The 
general agreement between calculated and observed weight losses 
is satisfactory. The experiments leave little doubt of the wide 
applicability of the simple rule relating anode losses and galvani 
current, Review of all the evidence makes it seem probable that 
the cathodic protection rule is not applicable where normal cor- 
rosion occurs by rapid evolution of H or where strong depolariz- 
ing agents are present. One point which has been overlooke:! 
in some commercial attempts to protect metals from corrosion b 
cathodic polarization cannot be over emphasized: The protectis 
system must be so arranged that the minimum required curren’ 
density is maintained at all points of the surface to be protecte: 
It would not suffice to apply the required total current in attemp 
ing to protect condensor tubes, for example, if means were n: 
provided to supply sufficient current to the less accessible are: 
within the tubes. 12 references. RWB (11) 


Ground Corrosion of Cast Iron Pipes, Ring Ducts and Other 
Feeder Conduits (Bodenkorrosion gusseiserner Rohre, Ringleitun- 
gen und anderer Zufiihrungsleitungen) C. M. WicHERS. Ko.- 
rosion u. Metallschutz, Vol. 14, May 1938, pp. 166-168. Origin. 
research. Investigations made in Holland indicate that corrosion 
of cast Fe pipes in the ground is due to sulphate reactions or t» 
alkali or acid reactions of the soil. Asphalt coating is absolute’; 
safe only if the coating is not damaged (in transport or handling ) 
A better means of preventing corrosion is to improve the soil, ¢ 
by addition of lime marl to acid soils, in a layer of about 10 cm 
around the pipes. Loam must be tightly tamped around the pipe. 
and lime can also be added to the loam. Pb packings are sensitive 
to alkaline soil and must be protected by an asphalt coat. 

Ha (11) 

Testing the Atmospheric Corrosion Resistance of Aluminum 
Alloys (Ueber die Priifung der atmosphiarischen Korrosion- 
sbestandigkeit von Aluminium-Legierungen) G. SCHIKORR. 
Metallwirtschaft, Vol. 17, June 3, 1938, pp. 593-595. Research. 
Corrosion experiments on cast alloys of Al-Si, Al-Mg-Mn, Al-Mg 
and an Al alloy containing 4.9% Si, 3.9% Cu, 1% Zn and 0.7% 
Fe (alloy A) showed that in the salt water spray test alloy A 
had by far the least corrosion resistance. In straight weathering 
tests at a sea side location, alloy A was as corrosion resistant as 
the Al-Si alloy. The fallacy of obtaining corrosion data from 
salt spray tests alone is pointed out. GA (11) 


The Microgeometry of Surfaces as Applied to the Study of 
Corrosion (La Microgeometrie des Surfaces au Service de l’Etude 
de la Corrosion) P. Nicotau. Métaux et Corrosion, Vol. 13, 
June 1938, pp. 101-113. A statistical study of the corrosion on 
different corroded surface shapes. Microgeometry is considered 
as the relation of the position of the real surface to the measured 
covered surface. The Abbott profilograph, Shaw contourograph, 
Schmalz method, Solex micrometer, and Perthen electrical method 
for measurement of the corroded surface are discussed. 20 ref- 
erences. GT (11) 


Cast Iron Resistant to Acid Corrosion (Fontes Résistant a la 
Corrosion par les Acides Sulfonitriques) La Fonte, Nov.-Dec. 1937, 
pp. 1111-1114. Original research. The effect of Si content on 
the corrosion of cast Fe by a mixture of H:SO, and HNOs 1s 
given. The addition of 0.7% Cr to the metal greatly increases its 
resistance to such corrosion. WHS (11) 
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General Metallurgical Engineering, Powder Metallurgy, Economics, History, etc. 





The Base Metal Situation. Increase in Copper Consumption. 
Metal Ind., London, Vol. 53, July 1, 1938, pp. 5-10. General 
review. The consumption figures of Cu, Pb, and Zn show a small 
increase during 1936. In 1937 there was a much larger increase 
of consumption, particularly of Cu. In the United Kingdom 
twice as much Cu was used in 1937 as was used in 1929. 
Spelter consumption was only 9% higher than 1929. The manu- 
facture of brass, Zn-die castings and Zn-sheet is larger, but a fall 
in exports of galvanized sheets since 1929 has meant a drop in 
demand for Zn of over 50,000 tons per annum. Pb consumption 
was 25% higher, owing to the building activity which, in 1937, 
was 50% over 1929. In France the building activity is only 40% 
of the 1930 level. The engineering industry is 1/3 more active 
but only 80% of the 1930 level. Metal consumption has 
changed little since 1935. Cu consumption in 1937 is 1/6 lower 
and Pb and spelter 1/3 lower, as compared with the highest figure 
before the depression. In Belgium, 1937 spelter consumption is 
0% lower than in 1929. Cu and Pb are roughly the same as 
1929. In Germany, consumption of Pb is 30% higher than in 
1927, Cu 13% lower. Germany's financial position is strained 
ind may well grow worse, for her peacetime industries are short 
of raw materials. Even so, the German financial structure appears 
vood compared with the Italian. The 1935 metal consumption 
figures were swollen by special war demands. Cu and Pb con- 
umption in 1937 were about the same as in 1928, while spelter 
ynsumption was appreciably higher. In Russia output of capital 
coods in 1936 was nearly 4 times higher than in 1929, and the 
137 program aimed at an increase over 1936 of about 20%. 
Consumption of metals increased substantially during 1936 and 
937. That of Cu was 3 times as high in 1937 as in 1929, and 
the Pb and spelter were 80% higher. In Sweden, engineering 
.ctivities of 1937 were 80% over 1929. In Japan, the output 
f capital goods in 1936 was nearly 120% higher than in 1930. 
Consumption of metals in 1936 was about the same as in 1935, 
and about 70% higher than in 1929. In Canada, building ac- 
tivity for 1937 is only about 1/3 that of the 1929 rate. On the 
ther hand, output of goods for current consumption was 20% 
higher than 1929. These 9 countries account for approximately 
85% of the metal consumed outside the U. S. A. Taking the 
remaining countries as a unit, Cu consumption has increased about 
50% since 1929, spelter by 25%, and Pb remains unchanged. In 
the U. S. A., output of goods for the current consumption in 
1937 was 5% lower than in 1929, while output of capital goods 
was 11% lower. Since August 1937, demand for capital goods 
has slumped and their output this year has fallen to under 50% 
of the 1929 average. Owing to the stagnation in the building 
and electrical industries, consumption of Cu and Pb in 1937 was 
25% under 1929. Consumption of spelter was about the same 


as 1929. This year, so far, deliveries to consumers of all 3 metals 
have been nearly as poor as in 1932. RWB (12) 
Utility of Statistical Methods in Steel Plants. H. J. HAND 


(Nat. Tube Co.) Metals Tech., Vol. 5, Aug. 1938, T. P. 940, 
30 pp. Practical. Examples of the application of statistical 
methods to analyses of data obtained from steel mill operations 
are given. Problems in the isolation of factors producing abnormal 
variability may readily be solved in such diverse fields in steel 
plants as blast furnaces, coke plants, threading floors, rolling 
mills, and galvanizing. Attention is called to the existence of 
certain data in industrial plants that cannot be satisfactorily 
analyzed by statistical methods. For broader use of statistical 
methods, statistical principles should be consulted during planning 
and not after results are obtained. JLG (12) 


Cretan Coppers (Cuivres Cretois) A. CHAPLET. Cuivre et 
Laiton, Vol. 11, July 15, 1938, pp. 305-307. Historical. Ex- 
amples of pieces of art of Cu and bronze of Cretan culture of 
5000-2500 years ago are described and reproduced. Hammered 
vessels of Cu for military use of 140 cm. diameter and 52 kg. 
weight have been found. Bronzes contained, besides Sn, some 
Au and Ag, and small statuettes were made combined with terra 
cotta, ivory, fayence, etc. Ha (12) 
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English and American Steel-foundry Practice. C. J. DAps- 
WELL. Foundry Trade J., Vol. 59, July 14, 1938, pp. 29-34; 
July 21, 1938, pp. 48, 52. General review. The steel-foundry 


industry in Great Britain is essentially of a jobbing nature, with 
outputs varying from a few tons per week up to several hundred 
tons per week. The American steel-foundry industry is very much 
specialized, not only for the mass-production of machine-molded 
castings but for castings of all sizes. One of the striking features 
of American steel-foundry practice is the extent to which green- 
sand molding is practised. Nothing like the same proportion of 
green-sand molding is done in England, although it is now coming 
into more favor, and the tonnage so produced is growing every 
year. Skin drying is an obvious development from green-sand 
molding. It is, therefore, common to find American foundries 
making castings up to several tons in weight where there are no 
mold drying ovens. In America there is even less natural molding 
sand available than in England. It is the rule rather than the 
exception to find some form of sand control in every American 
steel foundry. Reference should be also made to cement molding, 
which is so much under discussion at present. In America most 
small castings are heat-treated by normalizing, with or without 
subsequent tempering. Whereas large cast-steel anvil-blocks 
weighing 20-100 tons made in British foundries are annealed, 
American opinion on the subject is divided: some steel foundries 
anneal large anvil blocks while others allow them to cool down 
over a long period in the molds, as in the case of cast-Fe blocks. 
Sand handling and reclamation, fettling and cleaning of castings, 
labor conditions and foundry research are also discussed. 
AIK (12) 
Production and Some Testing Methods of Metal Powders. 
D. O. Nokt, J. D. SHAW & E. B. GeBert (Metals Disintegrating 
Co.) Metals Tech., Vol. 5, June 1938, 20 pp. Up-to-date review. 
The various methods of producing metal powders are described 
and their applications discussed. These operations include mill- 
ing, machining, shotting, granulation, atomizing, condensation of 
metal vapor, reduction of oxide, chemical precipitation, elec- 
trolytic deposition, sintering, and formation of an alloy and then 


dissolving one constituent. Methods of determining size of 
powder are discussed. 17 references. JLG (12) 
Ductile Tantalum and Columbium. CLARENCE W. BALKE 


(Fansteel Metallurgical Corp.) Metals Tech., Vol. 5, June 1938, 
4 pp. Practical. Small buttons of fused Ta have been produced 
in an arc, but to produce blocks of any appreciable size from Ta 
or Cb, powders must be pressed. The production of sheet Ta and 
Cb is briefly described. Particle size and distribution largely de- 
termine the subsequent heat treating schedule. Each lot of powder 
is classified against grain size standards of known sintering char- 
acteristics. A pilot bar from each lot of powder is run through 
production to standardize practice. Bars are pressed hydraulically 
in steel dies, in which are forced one or two punches. Sintering 
or heat treatment is done in vacuum. The metallic Ta so pro- 
duced is ductile at room temperature and can be rolled, drawn, 
spun and swaged. JLG (12) 

Die-cast or Stamped. H. CuHase. Product Eng., Vol. 9, Aug. 
1938, pp. 282-285. Practical. The comparative advantages, 
limitations and relative costs of die casting and stamping are 
tabulated, and the economical factors determining the choice of 
one or the other discussed at length for different materials. A 
good basis for selection involves consideration of strength, life 
and cost factors. Advantages obtainable by sand casting or other 
production methods should not be overlooked. The design, selec- 
tion of materials and selection of fabricating process are dis- 
cussed for several typical products. Ha (12) 

Injuries from Light-metals (Verletzungen durch Leichtmetalle) 
FreitaG. Oberflachentech., Vol. 15, Sept. 6, 1938, p. 172. At- 
tention is called to the observation that injuries suffered in 
handling Al and its alloys have much less tendency to heal than 
those received from Fe, steel, Ni and Cu. This is due, probably, 


to the fact that the surface of small particles of the light metals 
often are very rough, which makes them stick in the lesion and 
Ha (12) 


cause inflammation. 
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FREE SERVICE DEPARTMENT 


Replies to box numbers should be addressed care of 
METALS AND ALLoys, 330 West 42nd Street, New York. 


POSITION WANTED: Rolling mill superintendent, 
American, 34, excellent practical experience in brass, 
bronze and copper. Good technical education. 16 years’ 
experience. Free November ist. Box MA-93. 


POSITION WANTED: Chemist with five years of chem- 
ical and metallurgical experience in ferrous and non-ferrous 
alloys. 29, single. Academic and industrial references. 
Location immaterial. Will consider research, production, 
business or teaching position. Box MA-95. 


POSITION WANTED: Graduate chemical engineer, 1938, 
interested in mining and metallurgical field. Some ex- 
perience in flotation reagents development. 22. Loca- 
tion no object. Box MA-96. 


PITTSBURGH REPRESENTATIVE—sales engineer with 
eight years’ experience selling scientific equipment desires 
connection with manufacturer who is interested in having 
personal representation in Pittsburgh district. Commis- 
sion plan preferred. Box MA-98. 


POSITION WANTED: X-Ray operator thoroughly ex- 
perienced desires suitable connection. Box MA-99. 


POSITION WANTED: Engineer with Ph.D. degree 
from the Mining and Metallurgical Department of a rec- 
ognized university desires connection making reports on 
plants or raw materials. Experience—plant operation, re- 
search consulting work. Box MA-100. 


POSITION WANTED: 20 years’ diversified experience 
in various office and factory activities with outstanding 
manufacturers. Broad knowledge of metals, their applica- 
tion and fabrication. Practical service in executive capac- 
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ity, sheet metal, fixtures, appliances, foundry, machining, 
finishing and asembling, purchasing, production, sched- 
uling and standardization, storekeeping and accounting 
Desires responsible connection, salary basis. No objectior 
to traveling. Mature, married, intelligent, refined. Bo» 
MA-101. 


HELP WANTED: Experienced metallurgical chemist or 
chemical analysis of white metals, such as babbitts, bear- 


ings and white metal drosses. Give references and salary 
desired. Box MA-102. 


POSITION WANTED: Graduate plating chemist, wide 
experience, excellent references, seeks position. Box MA- 
103. 


HELP WANTED: Sales representatives wanted in prin- 
cipal industrial centers by a manufacturer of metallurgical 
testing and inspection accessories. Applicants should state 
experience, how long in business, territory covered and 
what allied lines now handled. Box MA-104. 


POSITION WANTED: B.Met.E., M.Sc. Six years’ 
plant and laboratory experience in seamless tube mill. Four 
years office work in supervisory capacity. Post graduate 
work in heat treatment, metallography and electroplating. 
Knowledge of law, economics and industrial management. 
Registered engineer. Education and experience broad 
enough to qualify for technical or non-technical position 
in steel industry. Desires position in investigation, busi- 
ness, or production work in steel industry. Will consider 
position that offers opportunity for continuation of metal- 
lurgical studies as well as permanent employment. Middle 
west location preferred although not essential. Available 
thirty days’ notice. Age 36. Single. Box MA-105. 


POSITION WANTED: Industrial research physicist, 32, 
twelve years’ experience in design and development of elec- 
tronic devices. Familiar with photoelectric and industrial 
systems of control. Box MA-106. 
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Current News 


‘‘Ductiloy’’ — Great Lakes 
New Low Alloy Steel 


Incomplete data regarding the new low alloy, high strength steel 
of the Great Lakes Steel Corp., Detroit, were published in the 
survey of these steels in the October issue of METALS AND ALLOYS 
pages 243 to 262. All the information then available was in- 
cluded in that article. Further data are now furnished bythe 
company and they are as follows: 

The name of the new steel is ‘“Ductiloy’’ and its composition 
range is as follows: 


Carbon » tame ais port: Ah ee bate ps0 be 0.10 to 0.18 
Pe Pla: nite ets ft EL es ateabat’ os 0.80 to 0.90 
I, EN a a ed Miigbe t 64686 ~« 08.15. to 0.25 
CD sce eae 6 om Cae te Read ad hh > lore . 0.50 to 0.65 
Manganese vil’ cota ka wales Wve a es coosw ee ae Gre 
ds, pate, (ae ee eels eed. oe cables 6 dy eos, Oke 80 0.25 
ee rer eee eee a 0 i 5) e000: a a 

ON OE SG ee > Pa eens! 5 ey res ... 0.04 max. 


Copper, molybdenum, etc. ...........0.. ...... Residual 


The distinguishing feature of this new steel is the presence of 
zirconium which is added to refine the grain. When copper is 


present as residual from the scrap it runs up to about 0.20 per cent. 


Physical properties and other data will be found in the article 
already mentioned. 


Inland Licenses Carnegie-lIllinois and 
Pittsburgh Steel to Make ‘‘Ledloy’’ 


The Inland Steel Co., Chicago, has licensed the Carnegie- 
Illinois Steel Corp. to produce its new lead-bearing steels, accord- 
ing to an announcement made at the Inland offices recently. The 
development of lead-bearing steel was first announced by Inland 
in May of this year, The new steel has been produced in hot 
rolled form under the trade name, “Ledloy,”’ and has been cold 
finished by a number of cold drawing firms. The outstanding 
advantage of the product is its easy machinability, which results 
in important savings both in machining time and in lengthened 
tool life. 

The Pittsburgh Steel Co., Pittsburgh, has also received a license 
from the Inland company to produce its new lead-bearing steels. 


Steel Mills Have 22,000 Customers 


Producers in the steel industry have as direct customers nearly 
22,000 manufacturing establishments located in every state in the 
union, a survey by the American Iron and Steel Institute discloses. 

New York State has more direct customers of the iron and 
steel industry than any other state, its total of nearly 2,500 com- 
paring with about 2,400 each for Ohio and Pennsylvania. Illinois 
ranks in fourth place with 1,700 customers of the steel industry, 
followed by California with 1,400 and Michigan with 1,250. 
Following in order are the states of Massachusetts, New Jersey, 
Wisconsin, and Indiana, each with about 700 industrial customers 
of the industry. 
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Giant Statue of Armco Iron 


A giant Phoenix, symbolizing the rise of San Francisco from 
the ashes of earthquake and fire, tops the 400-ft. Tower of the 
Sun, on mile-square Treasure Island, the San Francisco Bay site of 
the 1939 Golden Gate International Exposition. The 22-ft. bird 
was fashioned by John Foster, of the Artistic Metal Works, San 
Francisco, from 5,000 lbs. of “Armco Ingot Iron.’ It is probably 
the largest hand-hammered metal art piece ever attempted in the 
West. The Phoenix faces the Golden Gate, and is the theme 
piece for the Fair. An 8-in. wide column of steel runs through 
the center of the figure to give it strength to resist the winds 
that blow across Golden Gate bridge, nearby. 

The statue has more than 780 sq. ft. of surface, and required 
more than 4,800 ft. of welding. The original model was made 





under the supervision of the Exposition’s architectural commission. 
Finished in gold leaf, the giant bird will be lighted at night by 
powerful lights, glistening in the sun by day. 

The metal used is not a newcomer to San Francisco fairs. Back 
in 1915, at the Panama-Pacific International Exposition, Armco 
Ingot Iron won a grand prize awarded by a jury of internationally 
known metallurgists. A commercially pure iron, the metal is a 
product of The American Rolling Mill Co., Middletown, Ohio. 


Story of Aluminum by 
Motion Picture 


The story of the production and uses of aluminum and aluminum 
products is depicted in two educational motion picture films 
recently produced by the Bureau of Mines, U. S. Department of 
the Interior, in co-operation with an industrial concern. The films, 
of the silent type and containing two reels each, are entitled 
“Aluminum, from Mine to Metal’ and “Aluminum: Fabrication 
Processes." They are the latest addition to the film library of the 
Bureau of Mines, which now consists of over 4,000 reels, that 
were shown on 102,637 occasions in 1937 to an audience of over 
10,000,000 persons. 


World’s Largest Weather 
Vane of Stainless Steel 

The largest weather vane in the world, 72 ft. long, made of 
Stainless steel and mounted on a 110 ft. copper mast, will direct 
attention to the American Radiator & Standard Sanitary Corp., build- 
ing at the New York World's Fair 1939, according to plans made 
public by Clarence M. Woolley, chairman of the board. 
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Electrochemists Discussed 
Plastics and Silver 


The public has taken so readily to the development of the new 
plastics industry that few realize its extent and importance. To- 
day plastics have entered almost every field of manufacture, a 
number of the new products even displacing metal articles that 
have been standard for many generations. At the annual fall 
convention of The Electrochemical Society in Rochester, N. Y., 
Oct. 12 to 15, Dr. S. O. Morgan of the Bell Telephone Labora- 
tories was in charge of a symposium on plastics to which 16 ex- 
perts in the field contributed. 

The other symposium at the Rochester Convention in the Hotel 
Seneca was devoted to the Metallurgy of Silver. Due to the fact 
that silver is ranked with the noble metals, metallurgists and 
manufacturers always hesitate to use silver for a particular purpose, 
fearing that the cost of same would be too high. As a matter of 
fact, the market price of silver is less than 2 per cent that of 
gold and if expressed in ordinary pounds, the price is only $6.25 
a lb. Titanium, one of the most common metals in the earth’s 
crust, sells for the same price. Selenium, which gives us our 
red signal lights, sells for $2.00 a pound, and cadmium and bis- 
muth are each $1.00 a pound. Lawrence Addicks, who heads the 
American Silver Producers’ Research Project, presided. Rochester 
is second to the government the largest consumer of silver in the 
country, the metal being converted into the bromide for the photo- 
graphic plates and films. 

On Saturday, Oct. 15, the electrochemists held two sessions— 
one in the morning and one in the afternoon, devoted to the elec- 
trodeposition of metals and corrosion studies. The local com- 
mittee was headed by T. J. Zak of the Bausch & Lomb Optical 
Co. 


1939 Convention of A.F.A. 


Cincinnati has been selected as the place of the 1939 annual 
convention of the American Foundrymen’s Association, with the 
meeting opening Monday, May 15 and continuing through Thurs- 
day, May 18. 

The 1939 convention will be held without an exhibit and pat- 
terned after the successful technical meetings held in Chicago at 
the Edgewater Beach Hotel in 1927, and at the Royal York Hotel 
in Toronto in 1935. The entire program will be devoted to tech- 
nical, management and general interest sessions, shop operation 
courses, round table discussions and committee meetings, plant 
visitation and social functions that add to the enjoyment of annual 
Foundrymen's Week. 

Cincinnati was selected from among the several cities under con- 
sideration by a special convention committee whose recommenda- 
tion was unanimously approved by the board of directors. Local 
interest, geographical! location, hotel accommodations and the im- 
portance of the metal manufacturing industry in the Cincinnati 
district were determining factors. 


Research on Watch Technology at 
Mellon Institute 


Dr. E. R. Weidlein, director of Mellon Institute, Pittsburgh, 
has announced the establishment of an industrial fellowship by the 
Elgin National Watch Co., Elgin, Ik The research program will 
cover broadly the chemical aspects of technical problems in the 
watch industry. One of the first subjects of investigation will be 
watch lubrication. George E. Barker, Ph.D., Massachusetts Insti- 
tute of Technology, 1934, has been appointed incumbent of the 
fellowship. Before joining the Institute’s research staff, Dr. 
Barker spent several years in the synthetic organic chemical 
industry. 


Woman Scientist on Case Faculty 


The appointment of the first woman faculty member at Case 
School of Applied Science in Cleveland, Ohio, is announced by 
Dr. W. E. Wickenden, president. She is Dr. Irene Levis, a 
former member of the faculty at the University of Frankfort, Ger- 
many, where she had charge of the micro-analytical laboratory. 
At Case Dr. Levis is now engaged in buying equipment and setting 
up the first micro-analytical laboratory the college has ever had. 
She will also teach a course in micro-analysis to graduate students, 
when the laboratory is completed. 
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Case Trustees Elect Two 
At Annual Meeting 


At the annual meeting of the Corporation of Case School of 
Applied Science in October, at the Union Club, Lee M. Clegg was 
elected a member of the Corporation and the Board of Trustees 
and Dr. Zay Jeffries was elected a member of the Corporation. 
The Corporation holds the legal title to the college and is made 
up of 34 members. Sixteen of these members are elected to act 
as Trustees and are charged with the responsibility of administer- 
ing college affairs. 

Mr. Clegg was graduated from Case in 1918 and is now executive 
vice president of the Thompson Products Co., Cleveland. He is 
now serving his second term as president of the Case Alumni 
Council and is one of the youngest men to be elected a trustee 
of the college. 

Dr. Jeffries is a graduate of the South Dakota State School of 
Mines, class of 1910, and has received the honorary degree of 
Doctor of Science from his Alma Mater, from Case, and from Har- 
vard. He was a member of the faculty of Case School from 1911 
to 1917 and has been connected with the General Electric Co. 
and the Aluminum Co. of America since that time. He is now 
president of the Carboloy Co., a subsidiary of the General Electric 
Co. He is also a past president of the American Institute of 
Mining and Metallurgical Engineers and was awarded the James 
Douglas medal of the Institute as well as the Sauveur Achieve- 
ment award of the American Society for Metals. 


Automobiles Take About 28 Per 
Cent of Ni Consumption 


Approximately 28 per cent of the nickel used in the United 
States goes into the automobile industry, being used in alloy steels 
and cast irons, in nickel plating and in thermostatic metals as well 
as non-ferrous alloys, according to E. J. Hergenroether, of the 
International Nickel Co., who spoke recently before the Syracuse 
Industrial Club of Syracuse, N. Y. 

Mr. Hergenroether discussed the influence of automotive engi- 
neering on the development of the alloy steels, the part that alloys 
have played in developing the modern automobile, specifications 
for automotive steels and irons and reasons for their applications. 

A motion picture was shown which traced the mining and refin- 
ing of nickel, following the metal from the bottom of the mine 
through the many processes to the finished product. 


Metallographic Examination 
of Sheet and Strip 


In the July issue of METALS AND ALLoys, page 182, Arthur L. 
Sanford, Battelle Memorial Institute, described a method of exam- 
ining with the microscope samples of sheet and strip and said 
that the coating which he used for the metal was ‘“Tornesite”’ 
which he later explained is not a synthetic rubber but a chlorinated 
natural rubber. In response to an interested reader, he said that 
“Tornesite’’ is manufactured by the Hercules Powder Co., Rah- 
way, N. J., under the trade name “Hercules Chlorinated Rubber.” 
Mr. Sanford also states that he used it as a 20 per cent solution 
in toluene. This information is passed on to those interested. 


Scomet Engineering Co. Formed 


The Scomet Engineering Co. has taken over the work formerly 
carried on by the Oxygen-Free Copper Department of the United 
States Metals Refining Co. There will be no change in the 
method of conducting the business, and the office at 420 Lexington 
Ave., N. Y., will continue to deal with all technical matters per- 
taining to oxygen-free copper. 

“OFHC,” “OFHC CERTIFIED” and “OFHE containing Phos- 
phorus” will be produced at Carteret, N. J., and The American 
Metal Co., Ltd., 61 Broadway, New York, will handle the sale of 
the metal as heretofore. 

The personnel of the organization remains unchanged. 





@ The Glenn L. Martin Co. has completed and occupied a new 
building at its plant at Middle River, Md., to be used exclusively 
for its drop hammer department. The structure has a floor space 
of 10,000 sq. ft. and with its new equipment, represents an invest- 
ment of $75,000. 
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Why the Ford Castings 
Are ‘‘Steel’’ 


There has been considerable controversy and no little difference 
of opinion as to the proper metallurgical designation of the 
familiar Ford cast products—-the high carbon ones, such as the 
crankshaft. Is the material pearlitic malleable, gray iron or steel? 

In a paper on “Automotive Steel Castings,” delivered before a 
district meeting of the American Foundrymen’s Association in Ann 
Arbor, Mich., in September, R. H. McCarroll, chief metallurgist 
of the Ford Motor Co., and the man who has been largely respon- 
sible for the development of these products, gave his reasons for 
calling the high carbon products “‘Steel.’’ In substance, he said: 


(1) Referring to the iron-carbon diagram, this material is with- 
in the range previously defined as steel. 

(2) The modulus of elasticity of this material is within the 
usual steel range, being from twenty-eight to thirty million, 
and not within that of gray iron or that of malleable iron. 

(3) Referring to the publication of a discussion at a meeting 
of the American Foundrymen’s Association on ‘‘Pearlitic 
Malleable Irons’ presented Jan. 27, 1936, at Cleveland, 
reference is made to high carbon cast steel as differentiated 
from pearlitic malleable because such steels as ‘cast are 
solid, homogeneous single phased alloys. We believe that 
our crankshaft materials fits these definitions of the A. F. A. 
for high carbon cast steel. 

(4) The Ford Motor Co. has a so-called “Quick Malleable” 
often given a heat treatment, leaving it purposely partially 
pearlitic, referred to in U. S. Patent No. 1,871,545 (McCar- 
roll and Vennerholm). 

(5) This crankshaft material does not fit the definition given 
by Bornstein and Bolton in the A. S. M. Handbook for 
any type of cast iron. 


The foregoing are the technical reasons. Beyond this Mr. 
McCarroll cited some very practical reasons why these are steels: 

To many non-technical executives and others, cast iron means 
1 weak, brittle material—such as stove plate. Mr. McCarroll 
states that in his opinion the foundry industry. should help in this 
matter of definition as a means of education regarding the differ- 
ence in physical properties and the suitability of some of those 
newer materials which could not previously be cast satisfactorily. 
But “‘satisfactorily’’ is really too weak a term. Cast steel parts 
have almost always given better results in actual service than the 
forged part it replaced, and always at least as good. Another 
requirement (and advantage) is that the cast part must never weigh 
more—in almost all cases the weight has been less. 


Electrolytic Manganese Problem Solved 


The successful solution of the electrolytic manganese prob- 
lem, which provides a method for the recovery of high-purity 
metallic manganese from low-grade ores, devised by the Bureau 
of Mines, Department of the Interior, is recorded in a progress 
report just published. The installation of the Electrometallurgical 
Laboratory at Boulder City, Nev., and installation and activities 
of the Pullman, Wash., unit, whose investigations cover the metal- 
lurgy of magnesium, are also described. 

The process for the electrolytic production of manganese from 
its ores as it now stands, and which is regarded as a commercially 
feasible one, is much different than that described in previous 
publications. It consists essentially of several steps, which may be 
briefly outlined as follows: 

Roasting the ore in a reducing atmosphere to convert the higher 
oxides of manganese to manganese oxide. This is done in an 
externally heated rotating kiln similar to that used in the Caron- 
Clevenger process. The ore must be cooled in a reducing 
atmosphere. 

The roasted ore is then leached with the spent electrolyte from 
the electrolytic cells. This spent. electrolyte contains about 214 
to 3 per cent of sulphuric acid. This insoluble is removed by 
settling and filtration. 

The leach liquor is then treated for the removal of impurities. 
Iron and arsenic are removed by the addition of manganese 
dioxide, which occurs as an anode product during electrolysis 
and agitation with air. The precipitated ferric hydroxides with 
the occluded arsenic are removed by filtration. The solution is 
then treated for cobalt and nickel, which have been found to be 
highly detrimental to the electrolysis of manganese. 

After filtration, the solution then passes to the reservoir feeding 
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the electrolytic cell. The cell has lead anodes and stainless-steel 
starting cathodes separated by canvas diaphragms. It is fed con- 
tinuously, and the spent anolyte is run off and filtered to remove 
some manganese dioxide that is formed at the anode. The spent 
anolyte returns to the leaching circuit. 

The current density is approximately 20 amp. per sq. ft. The 
energy consumed averages from 3.2 to 3.7 kw.hr. per lb. of metal. 

Analysis of the metal showed 99.63 per cent Mn. The prin- 
cipal impurity was sulphur from the electrolyte. Other impurities 
were in the third and fourth decimal places. Several hundred 
pounds of this metal have been produced for experimental 
purposes. 


A Degree in Welding Engineering 


A new curriculum in Ohio State University’s college of engi- 
neering, Columbus, Ohio, leading to a degree in welding engineer- 
ing, has been announced for the autumn quarter starting Oct. 4. 

Investigations by a committee of department chairmen, in con- 
sultation with industrial representatives, reveal a “healthy de- 
mand’ for men with the specific training to be offered in the new 
welding curriculum. ‘In view of the phenomenal strides of weld- 
ing in all types of heavy goods industries and in the transportation 
field there are prospects that this branch of professional engineering 
will be stable for many years to come,” according to Dean Charles 
E. MacQuigg. 


Personals 


@ The appointment of Edwin M. Sherwood to an Ohio State 
Jniversity-Battelle fellowship in metallurgy is announced by Clyde 
E. Williams, director of Battelle Memorial Institute, Columbus, 
Ohio. This fellowship is a part of the Institute's work in the 
field of research education. Mr. Sherwood is to make a study of 
the austenite-ferrite transformation in stainless steels and related 
alloys, applying electron defraction and X-ray technique. He is 
a graduate of Ohio State University and received his Master of 
Science degree in physics from there in 1935. 


@ Fred Grotts, formerly vice-president of the Lebanon Steel Foun- 
dry Co., Lebanon, Pa., has joined the Chicago Steel Foundry Co. 
as vice-president in charge of heat and corrosion resisting alloys. 
Mr. Grotts was formerly chief metallurgist for the Caterpillar 
Tractor Co., Peoria, Ill.; later manager of the steel wheel plant 
American Steel Foundries, St. Louis, and later in charge of alloy 
sales development at the Continental Roll & Steel Foundry Co., 
Indiana Harbor. 


@ Harry W. Smith, Jr., has been appointed director of industrial 
gas publicity of the industrial gas section, American Gas Associa- 
tion. Mr. Smith is an engineering graduate (Case School of Ap- 
plied Science 1930, Princeton University 1931). He is not a 
newcomer to the gas industry, having served the American Gas 


Association for 5 yrs. at both its Cleveland and Los Angeles test- 
ing laboratories. 


@ The American Iron and Steel Institute has announced the 
appointment of Bert L. Wood, formerly of the Carnegie-Illinois 
Steel Corp., as engineer in charge of a new program for the pro- 
motion of the broader use of light steel construction in buildings. 
Mr. Wood's activities will be directed toward getting an equality 


of recognition for light steel products with other kinds of build- 
ing materials. 


@ George R. Gregg has been appointed as Pittsburgh area repre- 
sentative by Michiana Products Corp., Michigan City, Ind., makers 
of heat and corrosion resistant alloy castings and high temperature 


fans. Mr. Gregg has established offices in the Clark Building, 
Pittsburgh. 


@ Frank Hodson, consulting metallurgist, formerly connected with 
Electric Furnace Construction Co., Philadelphia; Empire Steel 
Castings, Inc., Reading, Pa.; and Burden Iron Co., Troy, N. Y., 
has opened an office at 22 East 40th St., New York. 
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Book Reviews 


HOT-DI 


P GALVANIZING 
PRACTICE 


William H. Spowers, Jr. 


Penton Publishing Co., Cleveland, O., 1938. Cloth, 644 x 94 in., 
189 pages. Price $4.00. 


The prospective reader should recognize the fact at the outset 
that the book is not a technical discussion of galvanizing and gal- 
vanized products. It is what its title indicates, a treatise on 
galvanizing practice and, as such, shows evidence that it has 
been written by ome whose broad first-hand knowledge of the 
subject has been gained from intimate contact with the industry 
in all its phases. The presentation of the subject occupies approxi- 
mately two-thirds of the space, the remainder being devoted largely 
to a bibliography on hot galvanizing (with short abstracts) com- 
piled by Victor S. Polansky, Carnegie Library, Pittsburgh, and 
issued by the Mellon Institute. This bibliography, however, has 
been shortened very considerably and is not, at all, the compre- 
hensive one prepared by Polansky. The list of references for the 
text proper is very brief—only 6 being given, one of these being 
a reference to patents by the author. 

A concise discussion of the facts and principles underlying the 
coating of steel and iron with zinc is first given. It is to be 
regretted that the author has continued the former practice of 
referring to zinc as “electropositive’ and has not ‘followed the 
example set by such eminent authorities as The Electrochemical 
Society who designate zinc as “electronegative.” The more prac- 
tical side of the subject is opened with a discussion of dross and 
the means for reducing the losses in zinc from this cause. 

The subject of installation of the kettles and the proper methods 
for heating them is then presented and is followed by a series of 
short chapters on the galvanizing of important commercial prod- 
ucts, wire, wire cloth and netting, pipe, sheets, pipe fittings, range 
boilers, barrels, etc. 

In discussing fluxing, its purposes and methods, the author has 
rendered noteworthy service in emphasizing the detrimental effects 
which result from non-removal of the superficial film of iron salts 
on the pickled surface before the material passes into the molten 
zinc bath. The recommended wash, however, is referred to 
throughout as “No. 20 neutral flux” and if interested as to its 
nature, one is compelled to “read between the lines” in the chapter 
on Flux Washes and Their Preparation. 

The concluding section, “Pyrometry in Galvanizing,” is a com- 
mendable one. A novel feature of the book is the set of inserts 
in the pocket in the back cover. Included are lay-out plans for 
galvanizing plants for specific products, various types of wipers for 
use in galvanizing wire, settings for galvanizing [ettles, etc. 

Evidence of the lack of the extreme care and precision one 
expects in the preparation of a printed work of this kind is fre- 
quently encountered throughout the book—one of the most notice- 
able instances is the use of the name “‘Preese’’ instead of ‘‘Preece’”’ 
for the well-known copper sulphate test. Despite these shortcom- 
ings, however, the reviewer considers the book as a useful addition 
to the meager list of references available on the subject of gal- 
vanizing —H. S. RAWDON. 
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EERING MATERIALS 
ROCESSES 
W. H. Clapp & D. S. Clark 


International Textbook Co., Scranton, 1938. Flexible binding, 
514 x 8Y, in., 543 pages. Price $4.50. 


The authors are mechanical engineering professors at California 
Institute of Technology. The book, assembled from material given 
in a one semester Sophomore course, is an excellent survey of what 
engineering materials are and how they are produced and fabri- 
cated. Chapters on testing for properties, structure of metals and 
alloys, cooling curves and equilibrium diagrams, manufacture of 
iron and steel, properties of ferrous and non-ferrous metals and 
alloys, plastics and plastic molding, making castings, hot working 
and cold forming of metals, joining of metals, machine shop pro- 
duction methods, and machine tool operations of various kinds, 
including gear cutting and grinding, make a rather well rounded 
whole. One finds reference to effect of notches in fatigue, 
60,000-Ib. cast iron, beryllium copper, die castings, carbide tools 
and various methods of welding, that have been unmentioned or 
insufficiently featured in less recent text books; we fail to see, how- 
ever, why low-alloy, high yield strength steels were ignored. 

On the whole, the metallurgy is good. A few lapses appear, 
such as» indicating that charcoal, by itself, is a satisfactory car- 
burizer, and omitting to mention gas carburizing at all, though 
nitriding is discussed. The magnification is not given on all the 
micros. Corrosion resistance and relative machinability of alloys 
might well have been given more than incidental mention. Many 
will disagree with the prognostication that tensile impact testing 
will overshadow notched bar testing. 

This is an up-to-date and superior text book. The selection of 
material and the emphasis put upon it are in general very good. 
It is a hard task to deal with so many matters and avoid giving 
inaccurate impressions from mere lack of space to present the 
variable factors. ‘These authors have succeeded unusually well in 
avoiding leading the readers into erroneous implications. The 
book can be recommended for a wider group of readers than merely 
the engineering students for whom it is primarily written —H. W. 
GILLETT. 


ENGIN 
AND P 


THE FINE STRUCTURE 
OF MATTER 


Cc. H. Douglas Clark 
Part Il. Molecular Polarization 


Part Ill. The Quantum Theory and Line 
Spectra 


John Wiley & Sons, Inc., New York, 1938. Cloth, 534 x 83% in. 
Part II: 457 pages, price $4.50. Part Ill: 184 pages, price $4.50. 


These books, issued separately, are members of a series entitled 
“A Comprehensive Treatise on Atomic and Molecular Structure,” 
issued with the sub-title “Vol. II, The Fine Structure of Matter. 
The Bearing of Recent Work on Crystal Structure, Polarization 
and Line Spectra,” and are written by an Assistant Lecturer in 
inorganic chemistry in England (who did not hesitate to under- 
take a task large enough for four men). 

The subjects treated in “Molecular Polarization’ are the dielec- 
tric constants of gases, liquids, solutions and solids; the Debye 
theory of polarization; molecular refraction and the factors which 
influence it; dipole moments of inorganic and organic compounds, 
and the methods of measuring them; the association and absorp- 
tion of polar molecules and the Kerr effect. A brief mention is 
made of quantum mechanics and a few of its contributions to the 
subject of intermolecular fields. 

“The Quantum Theory and Line Spectra” treats Bohr’s theory 
of atomic spectra, the multiple structure of lines, and the relation 
between line spectra and the periodic classification of the elements. 
The viewpoint is mainly that of the older theories of spectra; 
for example Sommerfeld’s theory of elliptic orbits is given rather 
than the new mechanics. 

It is not likely that many readers of METALS AND ALLOYs need 
to refer to summaries of these fields, or will have this series as a 
whole available to them. But it is the reviewer's opinion that 
those who do use an isolated volume will be annoyed at the 
cross references to other books of the series and those that use the 
whole series will be annoyed by other matters as well. It must 
be said of the series that the author has condensed a great number 
of literature references about a lot of subjects into small space, 
as a German scientist would have been likely to do, but we have 
more than a suspicion that the German would have done a better 
job of it and would have put more real information into the same 
space in more usable form. The work may be described as a 
correlated abstract in which there is too little correlating, too much 
abstracting, and almost no critical selection and discussion of 
material —C. S. BARRETT. 
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OYS OF IRON AND 


Vol. Il—Properties 
Frank T. Sisco 


McGraw-Hill Book Co., Inc., New York, 1938. Cloth, 6 x 9% 
in., 777 pages. Price $8.00. 


This is the second part of another Alloys of Iron Monograph, 
the first part of which was reviewed in METALS AND ALLOys, July 
1937, page 210. 

The author points out in the preface that “The primary object 
of Alloys of Iron Research is to prepare monographs which are 
comprehensive, critical summaries of the world’s research on iron 
and its alloys and which should, necessarily, contain a discussion 
of all important available data. This,’ says the author, “‘postu- 
lates that the literature be thoroughly reviewed and that nothing 
of importance be omitted from the Eiilinarabtey and from mention 
in the text. In the case of the present book this was impossible. 
_. , Even after rejecting from the thousands of published articles 
direct duplication, condensations, and abstracts and the papers 
which restated previously reported facts in slightly different form, 
more than two thousand papers remained.” With this statement 
in view it would be presumptuous to criticize the work which Mr. 
Sisco has so ably carried out; on the one hand, the relative im- 
portance of the numerous classics of metallurgical literature de- 
pends so much upon one’s particular interest at a particular time 
and, on the other hand, the book, as it came into being, was 
reviewed, criticized and, to all intents and purposes, re-drafted by 
the many experts to whom the author submitted his manuscripts 
of the various chapters of this book. 

The book opens with a discussion of the classification of com- 
mercial iron-carbon alloys and reference to the progress being made 
in grouping them. Some notes on testing methods and definitions 
follow; these serve to assist the reader in understanding the many 
test results to which reference is made throughout the book. It 
is to be hoped that most readers will cover this part of the book 
before using the volume as a means to obtain information. 

Some two-fifths of the book is devoted to the mechanical prop- 
rties of steels and the factors affecting them. Cast, hot-worked, 

id-worked and heat-treated steels are dealt with in order, while 

Chapter VII the effects of cross-section (mass), grain size and 
aging at room temperature are treated at some length. 


Chapters VIII, [IX and X deal with mechanical and other prop- 
erties of gray, white and malleable cast iron. The reviewer was 

rprised to find how little information was apparently available 
n the subjects of chilled and of white cast iron. Here is a field 
f great importance about which a considerable body of informa- 
ion has been obtained but regarding which little has been pub- 
lished. Chapters XI, XII and XIII deal with what might be 
ermed special properties of iron and steel. Chapter XI is devoted 
to a discussion of the behavior of the alloys of iron and carbon 
under repeated stress. Consideration is given in later pages of 
this chapter to the influence of corrosion upon the endurance limits 
of these alloys and the effects protective coatings have upon them. 
The effect of elevated temperatures upon the properties of iron 
and steel is dealt with in Chapters XII and XIII, the former 
dealing with short-time tests and the latter dealing with long- 
time tests (creep tests). In Chapter XIII consideration is given 
to the resistance of the alloys of iron and carbon to corrosion and 
oxidation at various temperatures. The remainder of the book, 
(Chapters XV, XVI, and XVII) deals with the rather more spe- 
cial physical, mechanical and electrical properties of these alloys 
which are of particular rather than general importance. 


It is surprising when searching for information in almost any 
good “survey” volume to find how frequently quite important items 
of information have necessarily been omitted from the text. Some 
of these items, of course, may have been discarded by the author 
of the book because of restrictive space limitations; in many other 
instances, however, this is probably not the case, for it is well 
known that such items are frequently missing from the original 
papers themselves, even though prepared by highly competent in- 
vestigators. This fact should serve as a lesson to all who have in 
hand the preparation of reports and papers on their work. The 
reviewer is reminded of a friend who attempted to prepare an 
Organic compound in accordance with what appeared to be most 
explicit instructions. He failed to obtain the desired end. Finally, 
in desperation, he wrote to the author to find out whether this 
compound could be prepared under the conditions described, and 
discovered that the author, to save space, had been advised to leave 
out certain details—details which he had not realized made all the 
difference between success and failure in the attainment of his 
objective. In metallurgical work it sometimes happens that the 
omission of such details in the description of certain processes 
makes their performance impossible or their results useless. 


When the difficulties under which the author of this valuable 
book must have worked are taken into consideration one is bound 


NOVEMBER, 1938 


to admire him for producing a most ‘readable volume and one 
which should be in the hands of all interested in the properties 
of alloys of iron and carbon.—OwEN W. ELLIs. 


HANDBOOK OF METAL PICKLING 


Non-Ferrous Metals (Handbuch der Metallbeizerei. 
Nichteisenmetalle ) 


Otto Vogel 


Verlag Chemie, Berlin, 1938. Cloth, 8 x 11 im., 262 pages. 
Price 16.50 RM. 


This handbook on pickling of metals should prove a very useful 
reference book. In order to give an adequate discussion of the 
practical phases of the subject, various portions of the book have 
been written by or with the cooperation of experts in that particu- 
lar field, for example, the section in which the health hazards are 
discussed. 

The title, by itself, does not fully reveal the entire field dis- 
cussed. The book is divided into two main parts of which the 
first one (6 chapters, 82 pages) is devoted to a discussion appli- 
cable to the pickling of metals in general. This covers a historical 
account dating back to Egyptian times, installation of pickling 
plants, equipment for the same, disposal and utilization of waste 
pickle liquors, health precautions in pickling and accidents. 

The second, or practical, part of the book consists of 7 chapters, 
the first of which is a detailed discussion of the cleaning which 
must precede any pickling operation. Bright annealing and de- 
greasing by three methods, mechanical, chemical and electrolytic, 
are discussed in great detail. Two chapters are devoted to copper 
and copper alloys, one on the pickling of semi-fabricated material 
(wire, strip, sheet, etc.) and the other on the pickling of com- 
pletely fabricated articles. The remaining five chapters discuss in 
succession the pickling of:—Nickel and nickel alloys, light metals 
and their alloys, tin and tin alloys, lead and zinc, and the noble 
metals. In addition to the discussion of simple pickling, the author 
has extended the presentation to cover the production of various 
surface finishes and decorative effects by various solutions which in 
American practice are usually not thought of as “pickling” opera- 
tions. For this usage, the author uses the term “brennen’’ (a new 
usage to the reviewer). The practical part of the book is 
abundantly supplied with formulas for pickling solutions for various 
uses. By far, the greater majority of these are expressed in metric 
units, In some cases, however, the formula is based on percentage 
or on “parts” and it is not always clear whether the formula is on 
the basis of parts by weight or by volume. 

The book is far more than a compilation of shop practices and 
formulas. The author has viewed the subject in a broad manner 
and has presented it in a very commendable technical way. Al- 
though obviously the picture given is that of current German prac- 
tice, the numerous references to the technical literature are evidence 
that practice in other countries has not been overlooked. From 


the standpoint of printing and binding, only praise can be offered. 
—H. S. RAWDON. 


THE SCIENCE OF PETROLEUM— 


in 4 Volumes 


Oxford University Press, London, 1938. Cloth, 8Y x 11% in., 
3,131 pages. Price $85.00. 


It is not expected that any metallurgical engineers will buy 
this book for its metallurgical contents alone, but they may be 
interested in knowing that such a compilation exists. Certain 
portions are of distinct metallurgical interest, and merit review. 

Among the 216 contributions on various phases of petroleum 
technology by individual authors included in the volumes, we find 
(in sections No. 34 and 35 of Vol. III) a few papers that contain a 
wealth of information and much valuable data on a large number 
of Cr, Cr-Mo, Cr-Ni, Cr-Ni-Mo, Cr-Ni-Si-Mo, and other special 
iow alloy steels, non-ferrous alloys and welding. 

A section by J. S. Vanick on “Alloyed Cast Iron in Petroleum 
Refining Equipment’ (Vol. III, pages 2258-2270) contains a 
veritable mine of data on the properties and uses of alloy iron for 
refining service. H. S. Newell has written a section on “Ferrous 
Metal Tubes for Refining Service’ (Vol. III, pages 2271-2287) 
that contains much information on alloy steels. A chapter by 
T. P. Hoar, “The Principles of Metallic Corrosion” (Vol. III, 
pages 2306-2314) constitutes a critical summary of the subject, 
with 82 references. Another useful section ‘Pressure Vessels for 
the Petroleum Industry” by T. Mc. Jasper, L. J. Larson, S. L. Hoyt 
and H. E. Andrus (Vol. III, pages 2295-2304), contains not only 
useful data to aid in the selection of materials, but much in- 
formation on fabrication of equipment, and particularly on weld- 
ing. A short section by Jasper and C. W. Wheatley on “Factors 
to Be Considered in Specifying Steel for Refinery Service” (Vol. 
III, pages 2256-2257), rounds out the metallurgical contents of 
these volumes—A. A. ANDERSON. 
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Manufacturers 


Literature 


Industrial Furnaces 

Condensed, well-illustrated 4-page catalog 
covers ““American’’ electric furnaces for in- 
dustrial heating and heat treatment in all 
forms. Sizes, capacities, heating rates and 
electrical ratings are given. American Elec- 
tric Furnace Co. (C 1956) 


Welding Special Metals 


No. 3 of the Arcos Technical Bulletin 
contains 24 pages of interesting information 
and illustrations on the use of Arcos elec- 
trodes for welding stainless and heat resist- 
ant steels and various non-ferrous metals. 
Arcos Corporation. (C 1957) 


New High-Strength Steel 

Complete mechanical property data on 
Ductiloy, a new low-alloy, high strength 
steel, are given for strip, plate and bars in 
a folder of Great Lakes Steel Corp. (C-1958) 


Nitrogen for Furnace Atmospheres 


A new nitrogen generator, stated to pro- 
duce this non-explosive, non-toxic, chem- 
ically inert gas at low cost is described in 
this 4-page bulletin. Mahr Mfg. Co. 
(C 1959) 


Portable Electric Salt Bath Furnace 


This leaflet describes a new electric salt 
bath furnace suitable for tempering or 
drawing operations and capable of being 
moved around a plant as desired. Claud 
S. Gordon Co. (C 1960) 


High Temperature Refractory Lagging 

Bulletin No. 327-C contains 8 pages of 
information on Insulag, a refractory lagging 
for temperatures up to 2200 deg. F., and 
illustrations of its industrial uses. Quigley 
Co. (C 1961) 


Testing Machines 

4-page folder gives descriptive and oper- 
ating information on Riehle precision hy- 
draulic universal testing machines, for 
capacities of 20,000 to 300,000 Ibs. Riehle 
Testing Machine Div., American Machine 
and Metals, Inc. (C 1962) 


Salt Baths for Steel Treating 

The melting and working ranges avail- 
able, types and amounts of case obtained, 
and typical heat treating cycles employed 
with the various Houghton salt baths are 
covered in an interesting 8-page technical 
bulletin. E. F. Houghton & Co. (C 1963) 


Refractory Cement 

This issue (No. 8) of Handling Heat 
contains a brief description and many in- 
teresting illustrations of applications of RC 
1133 Crystolon refractory cement for gen- 
eral service in furnace linings. Norton Co. 
(C 1964) 


Quenching-Oil Cooler 

The design and applications of the B & 
G rapid oil cooler for maintaining oil 
quenching baths at a constant temperature 
are clearly explained in a 4-page bulletin 
of Bell & Gossett Co. (C 1965) 


Fluxes for Joining Metals 

Fluxes, rod and spelters for welding, 
brazing, silver or soft soldering a variety 
of metals are discussed in a 4-page folder 
that includes a comprehensive table indi- 
cating the materials to be used with each 
of 57 metals and alloys. Krembs & Co. 
(C 1966) 


MA 690 


Alloy Castings 


Heat and corrosion resistant high man- 
ganese alloy steel castings are reviewed in 
comprehensive fashion in this profusely 
illustrated 24-page catalog. Research and 
production facilities, properties and appli- 
cations are featured. American Manganese 
Steel Div., American Brake Shoe & Foun- 
dry Co. (C 1967) 


Automatic Control for Hand Welding 

The Arc-Length Monitor, a new instru- 
ment that automatically tells the hand-weld- 
ing operator when he has the correct arc- 
length, is described in a 4-page bulletin of 
A. O. Smith Corp. (C 1968) 


Copper Alloy Brazing 

Interesting and attractive 12-page bulletin 
is devoted to Phos-Copper for brazing on 
copper, brass and bronze. Properties, ap- 
plications, quality of results and costs are 
discussed. Westinghouse Elec. & Mfg. Co. 
(C 1969) 


Furnace Conveyor Rolls 

Circular BR describes and illustrates an 
installation of centrifugally cast Calite Ni- 
Cr rollers for a large billet annealing and 
normalizing furnace. Calorizing Co. (C 
1970) 


Pot Furnaces 

Both circular and rectangular lead and 
cyanide pot furnaces are described and 
illustrated, with data on firing, standard 
sizes, etc., in leaflet 165-A of Tate-Jones 
& Co. (C 1971) 


Steel Buyers’ Guide 

A handy pocket-size 250-page book, 
which contains many useful reference tables, 
gives complete listing of the wide range of 
“Certified’’ steels and allied products car- 
ried in stock by Joseph T. Ryerson & Son, 
Inc. (C 1972) 


Temperature-Limit Control of 
Furnace Roofs 

The use of Micromax Rayotube pyrom- 
eters for controlling the roof temperature 
of open hearth or other melting furnaces is 
described in an illustrated 12-page bulletin 
of Leeds & Northrup Co. (C 1973) 


Fire Brick 

Attractive 4-page folder discusses the 
2s gp and uses of “Ironton Steel” fire 
rick. Ironton Fire Brick Co. (C 1974) 


High Purity Zinc 

This unusually interesting 8-page illus- 
trated booklet describes a trip through the 
plant that makes Bunker Hill 99.99+% 
zinc, giving details and pictures of all pro- 
duction operations. St. Joseph Lead Co. 
(C 1975) 


pH Tester 

This informative booklet gives a very 
useful description of the Wulff pH tester 
(indicator strip method) for accurate work 
with highly colored, turbid or viscous solu- 
tions. Pfaltz and Bauer, Inc. (C 1976) 


Gas Welding and 
Cutting Equipment 

“Non-Flash” welding and cutting equip- 
ment, including torches, regulators, tips, 
manifolds, adapters, etc., are described and 
illustrated, with prices, in this 40-page 
catalog of Torchweld Equipment Co. (C 
1977) 


Welding Torches 


Attractively illustrated 30-page brochure 
discusses design, construction and operating 
factors of Victor welding and cutting 
torches and offers some useful maintenance 
suggestions. Victor Equipment Co. (C 1978) 


Fire Brick 


A “Refractory Selector’ gives, in 8 pages, 
interesting information on, and useful classi- 
fied tabulation of, properties and uses of 
several types of fire brick and insulating 
fire brick. Wahl Refractories Products Co. 
(C 1979) 


Flame Hardening 


An illustrated 12-page booklet describes 
the process of surface hardening with the 
oxy-acetylene flame and discusses advan- 
tages, mecessary equipment and certain 
metallurgical factors. Linde Air Products 
Co. (C 1980) 


Fabrication of Nickel-Clad Plate 


Bulletin T-4 contains 16 pages of useful 
and interesting engineering information on 
methods for the fabrication of nickel-clad 
steel plate, with many illustrations. Inter- 
national Nickel Co., Inc. (C 1981) 


New High Strength Steel 


This little book gives facts and figures 
on DYN-EL, a new high strength, flat 
rolled steel claimed to have unusual resist- 
ance to fatigue, impact and corrosion 
Complete fabricating and design properties 
and table of sizes and weights are included 
Alan Wood Steel Co. (C 1982) 


Modern Gas Carburizing 


Interesting bulletin gives complete in 
formation on the use of Pyrofax gas fo 
carburizing. The process and equipmer 
used are described and illustrated, an 
many advantages listed, among them un 
form heating, cleanliness, economy, and e> 
cellent case quality. Pyrofax Divisio: 
Carbide and Carbon Chemicals Cor; 
(C 1983) 


New Air Draw Furnaces 


Bulletin D9, 338-5M describes the nev 
Rotair recirculating type air draw furnac 
and gives details of design, constructio: 
installation, operation and control. Th 
furnace requires no air-blast and has severa 
other interesting features. [Eclipse Fue 
Engineering Co. (C 1984) 


Refining Slag for Non-Ferrous Melting 


Bulletin No. 308 gives the composition. 
general instructions for use, and directions 
for use with various furnaces, of Purite 
This product is stated to reduce meta! 
shrinkage and casting losses and to im- 
prove general quality by forming a protect- 
ing and refining slag. Mathieson Alkali 
Works. (C 1985) 


Plastic Fire Brick 

Folder gives properties and applications 
of Durex plastic fire brick, a balanced mix- 
ture of selected fire clay material, propor- 
tioned to permit high working temperatures 
with slow vitrification and neutralized ex- 
pansion and contraction. Durex, Inc. (C 
1986) 


Speed Case Steels 

Data on the three new types of this com- 
pany'’s “Speed Case” steel in the higher 
carbon ranges are offered by Monarch Steel 
Co. (C 1987) 


The X-Ray in Industry 

The application of X-ray examination 
and inspection to castings and welds and of 
X-ray diffraction to studies of internal 
changes in metals during cold working, 
etc. 1s exhaustively cov in this 35-page 
catalog, replete with illustrations. General 
Electric X-Ray Corp. (C 1988) 
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1-ORE CONCENTRATION 


Crushing, Grinding, Plant Handling, Gravity Concentration, Flotation, 


Magnetic Separation, Amalgamation, Cyanidation and Leaching 





JOHN ATTWOOD, SECTION EDITOR 


Flotation for Recovery of Scheelite from Slimed Material. to a Wilfley table, from which the concentrates are fed to an 
E. S. LEAveR & M. B. Royer. U. S. Bur. Mines Tech. Paper “~~ amalgam barrel from which the reject is sent to the smelter; table 
585, 1938, 24 pp. Gravity methods are not applicable to recovery middlings are returned to table feed; table tails join jig tails and 
of scheelite carried to waste in the slimed portion of the ore pro- are classified. The sands are returned to the mill, the overflow 
duced during crushing. Nonsulfide ore flotation can be applied passes over tables with rubber matting surface, from which the 
successfully under carefully controlled conditions. Oleic acid is 3 concentrate goes to the amalgam barrel and the tails to flotation. 
the most successful collector if used with pine oil or X-1 as a Flotation concentrates go to the smelter with rejects from amalga- 
frother; X-1 is preferable, but more expensive. Water hardness, mation; middlings are returned to the head of the flotation circuit; 





alkalinity, temperature, dispersion, dilution, and classification must 
be controlled within specified limits. A sulfide float before schee- 
lite flotation is advisable. Thereafter, scheelite may be condi- 
tioned with Na silicate and NazCOs, the concentration depending 
on local pulp conditions. Oleic acid collector, added slightly 
ahead of the frother, gives favorable WO; recovery provided the 
rougher concentrate contains not more than 20% WO: if the 
product is too high grade, recovery is sacrificed. Passage of flota- 
tion rougher concentrate over a slime table yields an acceptable 
WO; concentrate and eliminates some of the P that floats with 
scheelite. AHE (1) 

Mining and Milling Methods and Costs of the Golden Anchor 
Mining Co., Burgdorf, Idaho. S. H. LoraIN & W. BuForD 
Davis. U.S. Bur. Mines Information Circ. No. 7024, June 1938, 
15 pp. Heads assay Au 0.711 and Ag 2.583 oz./ton; tuils Au 
0.0488 and Ag 0.670 oz. Ore is treated in a 50-ton amalgamation- 
flotation mill. After grinding, the ore is jigged; concentrates go 


tails go over rubber matting to waste; concentrate from this table 
goes to the amalgam barrel. Total extraction is Au 93 and Ag 
81%, of which 75% is by amalgamation. Reagent consumption 
is Aerofloat No. 25 0.298, xanthate Z-3 0.224 and pine oil 0.099 
lb./ton. The concentrate assays Au 36.45 and Ag 537.8 oz./ton, 
Pb 4.5, Cu 1.3 and moisture 5.6%. Costs are $2.70/ton milled. 
AHE (1) 


Flotation of Scheelite. J. G. Hart. Chem. Eng. Mining Rev, 
Vol. 30, July 11, 1938, pp. 379-381. Scheelite (calcium tung 
state) is being mined at Grassy, King Island, Tasmania. The o: 
averages about 1% scheelite, which is associated with garnet and 
quartz. Flotation at a coarse sizing recovered about 90% of the 
scheelite in a marketable concentrate. Combined gravity and flota- 
tion methods yield lower recovery, but this fault might be te- 
moved by returning certain products to the circuit. Direct flotation 
yields the required grade without magnetic separation. WHB (1!) 





CORROSION RESISTANCE 
OF METALS and ALLOYS 


A. C. S. MONOGRAPH NO. 71 
By. R. J. McKay and Robert Worthington 


of service to all who have 
to do with metals 


on modern corrosion problems. 


treatise. 


490 Pages 64 diagrams 
12 photographs $7.00 





... the Book everybody is talking about 


The thought and data of modern corrosion knowl- 
edge have been consolidated under one plan and 
in one easily understandable unit, making accu- 
rate comparison between different metals and be- 
tween different corrosion conditions possible. A 
concise outline of the theory of corrosion is in- 
cluded as well as data from test and experience 


This book fills in the gap between modern works 
on the corrosion of individual metals on the one 


hand and on specific theories of corrosion on the 
other, and summarizes the vital points of such 


346 tables 


REINHOLD PUBLISHING CORPORATION, 330 West 42nd St., New York, N.Y. 


PHOTOELEMENTS 
and Their Application 


By Dr. Bruno Lange 
Formerly Research Physicist 


with Kaiser Wilhelm Institute 
Translated by Ancel St. John, Ph.D. 


Dr. Lange is the inventor of one of the most widely 
used types of photoelectric equipment. He has 
spent a lifetime studying the subject. And, in this 
book, he gives a clear outline of the basic 
phenomena and the historical development of 
photoelements, their physical properties, and a 
detailed discussion of the many-sided possibilities 
of applying them to industrial and scientific uses. 
The photoelement has tremendous practical utility. 
Its value is already appreciated in hundreds of 
technical and scientific fields. Every day new 
uses are found to which this versatile mechanical 
sentry can be profitably put. Never sleeping, 
never winking, always on the job, the “Electric 
Eye” counts, records, measures, weighs, propor- 
tions, opens and closes, turns on and off, inspects 
for quality and quantity, assures exact printing 
registry, protects against burglary and tampering. 


304 pages Illustrated $5.50 
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—D- REDUCTION 


Blast Furnace Practice, Smelting and Electro-refining. 





Ferrous 


2a. 


Efficiency of the Blast-furnace Process. J. B. AusTIN (U. S. 
Steel Corp.) Metals Tech., Vol. 5, Aug. 1938, T.P. 943, 25 pp. 
Theoretical. The blast furnace is considered both as a smelter and 
as a gas producer, and efficiencies are estimated. The amount of 
coke required to give a proper reducing gas is fixed chiefly by the 
equilibrium conditions in the reduction of FeO to Fe, and, since 
the equilibrium changes with temp., the coke consumption is like- 
wise influenced. The higher the temp. at which this stage in the 
reduction is carried out, the higher the coke consumption. Calcu- 
lations taking account of the chemical equilibrium indicate that a 
blast furnace using 1800 lb. of coke per ton of pig is over 90% 
efficient in the utilization of coke. The thermal efficiency of the 
blast furnace taken as a smelter is high, being usually better than 
80%. Taking the furnace as a gas producer, the maximum con- 
version of coke to CO must be less than that of a gas producer, 
relative efficiency being in the ideal case about 70%. An 
actual blast furnace usually operates close to its own ideal efh- 
ciency, however. The hot-gas efficiency of the blast furnace re- 
garded as a gas producer is high, being of the order of 90%. 
[hese conclusions all indicate that the blast furnace as now oper- 
ited is a relatively efficient apparatus compared to other chemical 

metallurgical equipment. JLG (2a) 

Desulphurizing Pig Iron by Ladle Treatment with Soda Ash 
or Caustic Soda, and a Non-technical Discussion of the Reac- 
tions of Alkali Slags. Grorce S. EvANs (Mathieson Alkali 
Works) Metals Tech., Vol. 5, Sept. 1938, T.P. No. 962, 15 pp. 
Practical. Removal of S by soda ash or caustic soda from both 
foundry Fe and basic Fe is effective and practical, but proper 
-quipment for mixing the Fe and desulphurizer are essential. It 

important not to dilute desulphurized with acid slag; self- 
skimming ladles are therefore desirable. Reactions taking place 
luring treatment of Fe are discussed. Desulphurizers usually con- 
st of soda ash, caustic soda, or mixtures of these 2 compounds. 
Under favorable conditions, up to 85% of the S in the Fe can be 
emoved by NaOH. The maximum reduction of S with soda ash 
s about 70%. With the proper layout the cost of desulphurizing 
0.07% Fe to 0.035% and under, including reagents, labor and 
refractories, should not exceed 30c per net ton. For reducing 
Fe down to 0.021% S and under, the cost would be approximately 
60c per net ton. JLG (2a) 

Some Questions Connected with Gas Permeability of a 
Charge Being Sintered. S. RostovrsEv. Teoria i Pract. Met., 
No. 4, 1938, pp. 13-19. In Russian. Mathematical discussion. 
Initial permeability of a charge undergoing sintering is usually 
expressed as P = Aq", but direct application of this relation to 
operating furnaces is not possible. The formula may be inaccurate 
or indefinite or A (resistance of the charge) may be unstable, but, 
what is more important, the relation between 4 P, pressure drop, 
and q, amount of air passing through unit area of the grate, de- 
pends to a large extent on the vacuum on the exhaust side. The 
paper presents a mathematical support of this contention. (2a) 

Benefits from the Use of High-iron Concentrates in a Blast 
Furnace. C. E. AGNEW (Alan Wood Steel Co.) Metals Tech., 
Vol. 5, Aug. 1938, T.P. 956, 5 pp. Practical. Eastern magne- 
tites are inferior to Lake hematites in the blast furnace because of 
their hardness and density. Sintering of a high SiO, concentrate 
gave an equally unsatisfactory hard and impermeable product. A 
concentrate with SiO. 4.5% or less permitted the production of an 
excellent sinter that gave good furnace operation using as little as 
1379 Ib. coke/ton of Fe produced. JLG (2a) 

Installation and Operation of Highly Loaded Brick Hot Blast 
Stoves (Einrichtung und Betrieb hochbeanspruchter steinerner 
Winderhitzer) J. Wirric. Stahl u. Eisen, Vol. 58, July 28, 1938, 
pp. 805-807. The need of the modern blast furnace to operate 
with high and constant blast temps. can be met with brick hot 
blast stoves. Such stoves are comparable in efficiency to steel tube 
hot blast stoves. By means of the Krupp burners, which are 
described, high constant blast temps. were attained that gave high 
output. SE (2a) 
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2b. 


A. 





H. 





EMERY, SECTION EDITOR 






Non-Ferrous 


Roasting of Zinc Concentrates in Oxygen-enriched Air. V. S 
SOKOLOV. Tsvetnye Metal., No. 8, Aug. 1938, pp. 62-71. In 
Russian. The influence of admixtures of O in air in roasting Zn 
ore (44% Zn, 30.36% S, 1.77% Cu, 12.22% Fe, 2.37% SiOs:, 
1.92% CaO, 0.62% AlzOs, 1.30% Pb and 0.20% Cd) was studied. 
50 g. samples were roasted 40 min. at 500, 600, 700, 800, and 
900° C. O was continually supplied to the gas mixture, and the 
combustion gases withdrawn. Increase in O concentration acceler- 
ates roasting. Higher O increases sulphate formation, particularly 
at lower roasting temperatures. The sulphates apparently are 
formed directly by oxidation of ZnS by O. and by the action of 
SO,. At higher temperatures sulphates dissociate. Sos, being 
responsible for the formation of sulphates, retards roasting, while 
O accelerates it. Experiments simulating multiple hearth furnace 
conditions showed that for best results each hearth should be pro- 
vided with individual air-O inlets and outlets in order to diminish 
the retarding action of SO, on the roasting process. 7 references. 

BND (2b) 

Production of Selenium in the Ural Electrolytic Plants. A. I. 
GAEV & A. C. BEZDENEZHNIKH. Tsvetnye Metal., No. 5, May 
1938, pp. 50-57. In Russian. Describes methods of extraction 
of Se and Te from slimes of Ural electrolytic Cu plants. Slimes 
should not contain more than 0.5% Cu. They are treated with 
acid, washed with water, and the residue is heated at 650-750° C. 
When the volatilization of SeO. has ceased, charcoal is added to 
the residue, and heating continued to remove traces of Se. Se is 
removed from the volatilized powder by treating with hot water 
and 15% H:SO,, followed by precipitation with SO. The opti- 
mum concentration of Se for precipitation is 25-30 g./l., and the 
temperature 40-45° C. If higher temperature is used, Te is also 
precipitated. BND (2b) 


On the Influence of the Preparation of Zinc Oxide on Its 
Reduction by Hydrogen. F. SCHACHERL. Collection Czecho- 
slov. Chem. Commun., Vol. 10, May-June 1938, pp. 223-235. In 
English. Original research. The mode of preparing ZnO has a 
marked influence on its reduction by H. The largest equilibrium 
constant was for a sample of ZnO prepared by igniting ZnCO, at 
about 350° C., the lowest one with ZnO prepared by igniting 
ZnCO; at 1000° C. or above. The dependence of the equilibrium 
constant on the mode of preparation can be explained for samples 
prepared at lower temperatures by lattice irregularities and thus a 
higher energy content; for samples prepared or resublimed in an 
electric arc, the dependence is believed due to the large surface 
energy of these preparations. GTM (2b) 


Heat of Formation of Zinc Sulphide. A. F. KAPUSTINSKIY 
& I. A. KorsHuNov. Zhur. Fiz. Khim., Vol. 11, Feb. 1938, pp 
220-227. Im Russian. Original research. The authors’ calori- 
metric method is described in detail The heat of formation of 
the 2 modifications of ZnS from Zn with 99.78% Zn and high- 
purity rhombic S was determined as: [Zn} + [S]}rnom» 
[ZnS } wurtzite + 45,230 = 600 cal./mol. at 25° C. and [Zn} + 
[S} rnomp + {ZnS } spnaierite + 48,420 = 600 cal./mol. | & + yah 
The latter value agrees well with that computed from existing 
thermodynamic data for sphalerite (its solubility in H2SO, and dis- 
sociation at high temp.). ORS (2b) 


Heat of Formation of Cadmium Sulphide. A. F. KApustIn- 
skiy & I. A. KorsHuNov. Zhur. Fiz. Khim., Vol. 11, Feb. 1938, 
pp. 213-219. In Russian. Original research. The authors’ cal- 
orimetric method is described in detail. The heat of formation of 
FeS from Fe with 99.98% Fe and high-purity rhombic S, deter- 
mined to check the accuracy of the method, was: [Fe} + [S]}+nom» 
= [FeS]eryst + 22,300 = 500 cal./mol. at 15° C. The heat of 


formation of CdS from Cd with 99.95% Cd and high-purity 
rhombic S was: [Cd] te {S] -nom» — [CdS Jereonockite at. 34,480 
ORS (2b) 


= 500 cal./mol. at 15° C. 
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| 3-MELTING. REFINING AND CASTING 


Open Hearth, Bessemer, Arc, Induction, etc. Melting Practice and Furnaces. Foundry 


Practice, Equipment and Materials. Die Casting. For Refractories, see Section 5 





C. H. HERTY, JR., SECTION EDITOR immersions of 1370° C. affords an excellent opportunity of ob- 

serving visually how a certain sand mixture will behave in a mold 

— Correction of rat-tails, buckle, material control of expansion-con- 

traction, etc., are discussed. AIK (3) 

A Study of Mould Surface Defects. H.W. DieTert. Foun- 
dry Trade J., Vol. 59, July 28, 1938, pp. 70, 72. Review plus 
experiments. High-temp. testing of molding sands and cores is 
described. The rammed cylindrical sand specimens, 2 or 11% in. 
in diameter and 2 in. long, were inserted in the dilatometer 
(adapted for sand testing), and with the dilatometer furnace at 
1370° C., it was quickly lowered around the sand specimen to 
simulate mold conditions. The expansion or contraction of the ~-—— 


sand specimen was read from the dial indicator and recorded in importance for long casting times (poor heat conductivity of the 


er a pow = a peta p< the sand yes ge Fob mold); for short casting times (in good heat-conducting chill- 
were also conducted where the sand specimen was heated gradually molds) the latter is the deciding factor. The conditions are 


at about 5° C. per min. The expansion of a molding sand starts 4 


Investigations of the Influence of Crystal Segregation on the 
Fluidity of Melts (Untersuchungen iiber den Einfluss der Kristall- 

3 ausscheidung auf die Fliesseigenschaften von Schmelzen) E. Lips 
& H. Nipper. Gtesserei, Vol. 25, July 29, 1938, pp. 369-372 
Castability and fluidity are discussed and their determination by 
means of a transparent glass helix is described. The determining 
factors for castability are viscosity of the melt and the concen- 
tration of the segregated crystals. The former is of major 





at a temp. as low as 260° C. and continues up to 870° C. The expisined in fae ay nes. nem, pool. 
face of the mold may go through its expansion cycle in a few 

seconds before a mold is completely poured. The contraction 

cycle follows the expansion cycle and requires a considerably 3a. Ferrous 

larger quantity of heat at high temp. The mold surface, there- ~~ 

fore, goes through a contraction cycle only on relatively large cast- C. H. HERTY, JR., SECTION EDITOR 
ings. The heat flow through a sand varies substantially in direct 

proportion to permeability. Thus, mold dusts and washes help to i 
reduce contraction. The expansion and contraction of molding 5 Chilling Property of Cast Iron as Affected by Oxidation 
sand should be at a minimum to secure the best dimensional sta- (Mesure de l’Anomalie de Trempe des Fontes Ayant Subi une 
bility of the sand. Subjecting sand specimens to shock temp. Oxydation a l’Etat Liquide) MAurice GuILLEMEAU. La Fone, 








MANGANESE Ore 
METALLURGICAL AND Dioxiwe GRADES 


Direct from newly discovered deposits in Australia. 
Lowest Grade 50% Mn 
Highest 90% MnO, 
Small percentage of impurities. Shipments from 50 to 10,000 tons 
Mineral easy to grind 





Analysis and samples on request 


State your requirements and expert advice will be given. 


Enquiries also invited for other base metals, 
Copper, Wolfram, Molybdenite, Tantalite. 


Sole exporter 


DANIEL HALSALL & CO. 


POST OFFICE BOX 2701 MELBOURNE, AUSTRALIA 
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HE value of Purite in refining cast iron is 

universally recognized today. Used in the 
cupola charge or as ladle treatment, Purite im- 
proves the soundness, strength and machinability 
of iron castings. 


The new elongated teapot ladles, covered and 
insulated, open up new possibilities for refining 
with Purite—they require minimum cupola head- 
room for installation, a smaller volume and depth 
of bath for complete refining and, by holding 
temperature loss in the mixer ladle to a mini- 
mum, make the refining with Purite equally 
practical for light castings and for foundries 
melting as low as two or three tons per hour. 


Can you longer afford to pass up the econo- 
mies in mixture cost and in better castings that 
are now assured with the proper use of Purite? 


The MATHIESON ALKALI WORKS (inc.) 
60 East 42nd Street New York, N. Y. 


(Licensee of Metallurgical Development Company, Inc.) 


percow—CYLINDRICAL TEAPOT LADLE 


Seearerae & aa 
Sener ccs Sacaheea © 
A 


ES] est 
mania 
8 BB 
BSsi: 
an OR Se 
Sens ee 


a 
as 


8 2s ae 
es 
eae Cts p+ 
8 ome z 


i 

28: 

ad 

s a 

OTR Me ieee & 
PS OSES Rew. 
ee ee 

i RO EE ee 





LET US TELL YOU HOW PURITE WILL IMPROVE YOUR CASTINGS 


DECEMBER, 1938 


MA 703 











HEROULT 
iqatals 
FURNACES 


New type-1'4. Floor attached 
to shell, tilts with furnace. 


SE them for efficient melting and refining of all kinds 

of ferrous materials by either basic or acid process— 
including alloy, tool and forging steels, iron and steel cast- 
ings. Any capacity from '/, ton to 100 tons; removable roof, 
chute, machine or hand charging. 


AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 
Offices in the larger cities 
Columbia Steel Co., San Francisco, Pacific Coast Distributors 


UNITED STATES STEEL 








Jan.-Feb. 1938, pp. 1134-1147. Cylindrical, trapezoidal and tri- 
angular cross-sections both in sand and chill molds were made 
from irons having various Si contents in order to determine the 
best test specimen. Part II. /Jbid., Mar.-Apr. 1938, pp. 1176- 
1186. Chill specimens of triangular or square cross-section are 
recommended for high Si cast Fe and rectangular chills or tri- 
angular sand castings for low Si content Fe. Results obtained 
with different pouring temp. and chill block temp. are given. 
Part III. Jbid., July-Aug. 1938, pp. 1234-1250. Special refer- 
ence is accorded anomalous chills caused by oxidized metal. A 
normal chill was produced by reducing the metal with Si. A very 
comprehensive list of chill tests with varying Si or Al additions 
is given. WHS (3a) 


Acid Siemens Open-hearth Process. E. DAWwtTry, W. H. 
HATFIELD & C. W. WricHut. Iron & Coal Trades Rev., Vol. 137, 
July 8, 1938, pp. 45-46. Practical. Presented before a Symposium 
of the Iron & Steel Inst. The production of killed steel for arma- 
ment requirements, high-pressure drums, highly stressed parts, and 
in general for applications where unsoundness is not permissible, 
is described in detail. The scrap used must be as free as possible 
from rust, as the latter is considered a source of H in the steel. 
English or Swedish pig Fe is used, the ratio of pig to scrap not ex- 
ceeding 50%. Melting and tapping are done at 1620°-1630° C. A 
close pyrometric control of the progress of a heat is kept. Ingots 
weighing up to 200 tons are teemed at 1530°-1560° C.; ingots up 
to 3 tons are bottom-poured, up to 80 tons direct poured, and for 
heavier ingots either spout-pouring or spout- and direct-pouring is 
used. When casting very large ingots from several furnaces the 
correct timing of all processes is important and is described in full. 
The finished steel contains about 0.0001% H and 0.003% N. 

Ha (3a) 


Ford Cast Ring Gears in Centrifugal Mold. WuL.LIAM F. 
SHERMAN (staff) Iron Age, Vol. 142, July 21, 1938, pp. 46-47. 
Describes a recent development in centrifugal casting of blanks 
for transmission cluster and ring gears by Ford Motor Co. This 
method insures sound castings, free of Mow holes and shrinks. 
Any dendritic formation remaining in the metal runs perpendicular 
to the forces the gear teeth will be subjected to in actual use. 
In centrifugal casting metal is taken directly from melting furnace 
to mold and in about 3 min. gear blank emerges. Risers and 
feeders are eliminated. VSP (3a) 
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Non-Ferrous 


G. L. CRAIG, SECTION EDITOR 


Melting Non-ferrous Metals. N. K. B. PATCH. Foundry, Vol. 
66, July 1938, pp. 28, 77. Practical discussion of proper care 
and operation of a furnace to obtain suitable melting. Where 
monolithic linings are used they should be dried slowly so 
moisture is evaporated and not generate steam with sufficient 
pressure to develop microscopic pores in lining. Cylindrical rever- 
beratory furnaces should be preheated before charging to avoid 
exposing metal to furnace gases. Control of furnace atmosphere 
is vital factor when flame is in constant contact with metal charge. 
Slag should be removed from furnace after each operation. It is 
not desirable to melt a number of different types of alloys on 
the same lining. Each alloy should have its own ladle. VSP (3b) 

Tilting Furnace With Preheated Air System. Engineering, 
Vol. 146, Aug. 26, 1938, pp. 262-263. Describes tilting furnace 
available in 3 sizes: (1) for 500-600 Ibs. of Al, or 500-2000 Ibs. 
of brass; (2) 300 Ibs. of Al or 1,000 Ibs. of brass; and (3) 150 
lbs. of Al or 500 Ibs. of brass. A special feature of the furnace 
is that metal under treatment is entirely separated from furnace 
gases and cannot be contaminated in any way. The furnace is fuel 
fired and the burner is supplied with preheated air. It was de- 
veloped by Manometer Manufacturing Co., London. VSP (4b) 

Non-ferrous Melting. N. K. B. PAtcH. Foundry, Vol. 66, 
Aug. 1938, pp. 31, 84, 86. Practical discussion of care in putting 
metal into crucible or furnace. Carelessness may reduce life of 
furnace and cause defects in castings. Use of dirty scrap charges 
will result in slag. Procedure of melting different non-ferrous 
alloys differs for each alloy. Gives method of melting Cu-Zn, Mn 
bronze and Al bronze. VSP (3b) 

Non-ferrous Foundry Practice. X.—The Use of Fluxes in 
Melting and Shrinkage in Cast Bronzes. J. LAING & R. T. 
RoLFE. Metal Ind., London, Vol. 53, Sept. 2, 1938, pp. 223-227. 
Review. The use of borocalcite in the melting of gunmetal in- 
volves a purification of the molten metal and provides an inert 
cover to protect the molten metal from gas absorption. Quite 
unsuitable fluxes are sometimes employed. Among the fluxes used 
for gunmetal and similar bronzes are boric oxide, borax, boro- 
calcite, soda ash, common salt, fluorspar, glass, etc. Boric oxide 
and borax are used for Cu-Ni alloys. Because borax attacks the 
crucible, borocalcite may be used to better advantage. Soda ash is 
effective in removing Zn oxide and, therefore, applicable to brass 
melting, but it attacks the crucible severely. NaCl is an effect 


cover. Where the furnace conditions are correct, gunmetal and 
similar alloys can probably be melted without a flux. Where tic 
charged metal is dirty, the use of a flux is essential. One cause 


of unsoundness in cast bronze is shrinkage, usually subdivided ::: 
Liquid shrinkage, solidification shrinkage, and solid shrinkaye. 
Solidification shrinkage is responsible for a considerable proporticn 
of the defective castings obtained. As the first constituent solici- 
fies in an alloy, forming a solid network, it is surrounded by liquid, 
which is itself decreasing in volume by reason of liquid shrink: 
and is obviously insufficient in quantity to fill the interstic:s. 
Therefore, unless additional metal is supplied from outside, t!:c 
dendrites will be partially surrounded by voids; this is termcd 
“incipient shrinkage.” The greater the solidification range, the 
greater is the tendency toward intercrystalline unsoundness. A 
5% bronze on rapid cooling has a 155° range, whereas with slow 
cooling the range is 120° C. Solid shrinkage is normally allowed 
for in the pattern. Inverse segregation, another cause of porosity, 
is found in those alloys with a wide solidification range that have 
been cooled at a rate greater than a certain critical value. If dis- 
solved gases are present, inverse segregation is increased, because 
gas pressure tends, to drive the residual metal outward. Hz: in 
bronze is most detrimental in this respect. In a 10%-Sn bronze, 
melting in an oxidizing atmosphere gave a maximum difference of 
only 0.4% in the Sn content in various parts of the ingot, but 
melting in a neutral or reducing atmosphere showed differences up 
to 1.5% Sn. A high moisture content in the melting atmosphere 
increases inverse segregation. Some investigators are inclined to 
regard CO more important than H: in contributing to inverse 
segregation. The method of presolidification, followed by remelt- 
ing under suitable cover, is a practical way of avoiding inverse 
segregation even in bronzes of high phosphorus content. 11 refer- 
ences. RWB (3b) 
Refining of Crude Electrolytic Mg and Remelting under Argon 
(L’Affinage du Magnesium Brut d’Eletrolyse et la Refusion sous 
Argon) G. CHANDRON & J. HERENGUEL. Metaux et Corrosion, 
Vol. 13, Aug. 1938, pp. 139-140. Original research. Crude elec- 
trolytic Mg cannot be used because it contains electrolysis flux and 
suspended nitrides and oxides. Refining of this Mg is carried out 
in 4 stages: (1) Melting under large amount of MgCl, flux (40% 
NaCl and 60% MgCl), (2) separation of metal from the slag 
and covering with a corrective slag of barium and magnesium 
fluorides, (3) finishing the refining under heavy slag of boric acid 
and borax, and (4) cooling to prevent any slag remaining within 
the metal. GTM (3b) 
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SPENCER TURBOS ON "SURFACE 
COMBUSTION" EQUIPMENT 


"We have been using Spencer Turbos for a 
good many years for supplying air to our 
low pressure gas burners on many of our 
furnaces, with air at | to 1/2 lbs. pressure 
entraining the gas at pressures of 2" to 
6" H,O. 

"Operating at temperatures of |700°F. 
and even higher, with a permissible tem- 
perature variation in some cases of only a 
few degrees, a constant and uniform supply 
of air to the burners is very essential. We 
have found Spencer Turbos to be very satis- 
factory for this purpose. 

"in connection with our glass annealing 
lehrs, Spencer Turbos serve a dual purpose, 
as part of the output is used for controlled 
cooling and recirculation." 


@ Throughout the years it has been the Spencer Turbo with its 
centrifugal design, light-weight impellers and wide clearances 
that has won the outstanding recognition of metal men in all 
branches of the industry. 


126A ASK YOUR EQUIPMENT MANUFACTURER 


THE SPENCER TURBINE COMPANY ¢ HARTFORD, CONNECTICUT 


PENCER TURBD-COMPRESSORS 


35 TO 20,000 CU. FT. 14 TO 300 H. P. 8 OZ. TO 5 LBS. 


DECEMBER, 1938 


MA 705 








-A- WORKING 


Forging, Rolling, Drawing, Extruding, Punching, Stamping, Shearing and Machining. 





S. EPSTEIN, A. W. 


Testing of Materials for Machinability (Die Priifung von 
Werkstoffen auf Bearbeitbarkeit) WALTER REICHEL. Tech. 
Zentralblatt prakt. Metallbearbeit., Vol. 48, Apr. 1938, pp. 291- 
295; May 1938, pp. 359-362. Original research. ‘Machin- 
ability’’ is not a well defined physical property but involves a 
complexity of properties which to date has not been expressed by 
a characterizing figure. There is for example, no inter-relation 
between hardness and machinability. Research into the machining 
process led to the conclusion that the temp. of the cutting tool 
can be considered as a measure of machinability. Experimental 
work of Gottwein & Reichel resulted in the development of the 
“double-steel method” (Zweistahlverfabren) in which 2 cutting 
tools of different composition machine the work under identical 
conditions in a lathe. The tools form the 2 legs of a thermo- 
couple, and the temp. of both (measured with a millivoltmeter) 
is the same. The cutting speed is stepped up several times and is 
plotted on a logarithmic scale against the e.m.f (temp.) values. 
Usually, straight lines are obtained and are compared with the 
machinability of a standard material. As a measure of machin- 
ability, that cutting speed is taken at which the cutting edge can 
be operated without exceeding its maximum (safe) working temp. 
The tests are very sensitive, taking 2-5 min., and require a cutting 
length of about 12 in. The minimum diameter of the work is 
3/16 in. A wealth of experimental results is presented show- 
ing how the new testing method is applied to the plant control of 
free-machining steel, to demonstrate the effect of pickling, heat 
treatment, alloy composition, sulphide and slag inclusions on 
machinability. Further tests refer to a study of the machin- 
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Berwick Electric No. 1, Type C 








Horizontal ae ea 


HEATER 


For spot heats on 
rounds or flats, this 
No. 1 Type C. Heat- 
er is designed for | 
heating —— normal- 
izing and hardening. | 
Equipped with elec- 
tric eye for temper- 
atures as low as 
1100°F. and electric 
time clock to give 
a soaking heat from 
a split second up. 
Scale is reduced to a 
minimum. 

















Write or send samples to 


AMERICAN CAR AND FOUNDRY COMPANY 


30 CHURCH STREET NEW YORK, N. Y. 


CHICAGO DETROIT ST. LOUIS 
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GRAHAM, SECTION EDITORS 


ability of 4 different light alloys. The order of merit obtained 
for machinability in the lathe also holds for milling and drilling. 
EF (G-4) 

A Few Innovations in Rolling Mill Practice (Einige Neuerun- 
gen im Walzwerksbetrieb) Tech. Blatter, Vol. 28, July 24, 1938, 
p. 432. Description of a rolling mill composed of a roughing, 
an intermediate and a finishing mill for selective rolling of hoop, 
small sections and wire rod. This mill simultaneously permits 
rolling of hoop and wire or a strip and small sections, or of 
small sections and wire. This is possible because the intermediate 
mill is composed of several 4-high stands, the rolls of which 
possess the different passes for hoop and wire rod, etc. The 
finishing mill is a continuous mill. A combined mill for strip 
and sheet for rolling thin, medium and heavy plate with a com- 
mon cooling bed, and a continuous mill with 2 adjacent mill 
trains are also described. GN (E-4) 


Notes on Die Stresses. K. B. Lewis. Wire & Wire Prod. 
Vol. 13, Sept. 1938, pp. 441-443, 476-477. Theoretical. The 
mechanism of wire drawing and factors involved, such as shape of 
die and back-pull, are discussed at length. A formula is derived 
which expresses the plastic flow in wire drawing. Wire drawing 
seems to obey the laws of unlubricated friction; the friction coett- 
cient is about 0.08 in dry drawing and 0.16 in wet. Prestressing 
of wire behind the die seems to offer practical advantages which, 
at present, are not yet fully appreciated. Ha (D-4) 


4a. Ferrous 


Determination of the Cold-work Hardenability of Materials 
(Die Bestimmung der Kalthartbarkeit von Werkstoffen) |. 
FRANKE, Kaltwalzwelt, July 1938, pp. 49-53. Original research. 
Paper first outlines the various methods of surface hardening, 
such as carburizing, nitriding and surface heat treating. Then 
considers and discusses the results of strain hardening experiments 
on (1) austenitic Cr-Ni steels, (2) Ni-Cr steels, (3) plain C 
steel and (4) austenitic Ni-Mn steel. Analysis of steel uscd: 


C% Si % Mn % Cr % Ni 
(1) .16 .63 A5 17.5 
(2) 31 .22 .68 9 
(3) 17 23 .62 hae y 
(4) .53 41 5.1 15.0 


The hardness of these steels as delivered and after various degrees 
of cold reduction was measured with a Herbert pendulum hard- 
ness tester. The difference between maximum Herbert hardness 
and original hardness characterizes the hardness increase due to 
strain hardening. (1) Steel with 0%, 3.78% and 9.33% cold 
work (drawing) possesses a Cold-work hardenability of 114.7%, 
91% and 65%, respectively; (2) steel with 0%, 5.52% and 
12.3% cold work a cold-work hardenability of 46.3%, 34% and 
14.3%; (3) steel with 0% and 7.22% cold work a cold-work 
hardenability of 46% and 43.8%; and (4) steel with 0%, 3.38% 
and 8.22% cold work a hardenability of 140%, 110.4% and 91%. 
The results indicate that austenitic steels possess the largest strain 
hardenability, whereas ferritic steels possess the smallest. 3 refer- 
ences. GN (E-4a) 


4b. Non-Ferrous 


Internal Stress in Cold Drawn Al Alloys and a Solution for 
Detecting It. S. Kuropa. Nippon Kinzoku Gakukai-Si, Vol. 2, 
July 1938, pp. 325-340. In Japamese. Original research. A sat- 
urated solution of mercuric chloride in 1/15 N HCl was used. 
The internal stress induced by working duralumin, super-duralumin 
and an Al alloy containing Zn was studied, and a stress of 15,000 
lbs./in.* or more was detected by: this solution. The solution indi- 
cated that a stress of 28,000 lbs./in.? in duralumin tubes could be 
removed by annealing at 275°-300° C. and that stresses could be 
eliminated from super-duralumin and Al alloy by annealing at 
temperatures of 275° and 250° C., respectively. Addition of a 
small quantity (0.25-1%) of Mn, Mo and Cr to an Al alloy con- 
taining 8% Zn, 1.5% Mg, and 2% Cu prevented season cracking. 

NS (E-4b) 
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High in heat value, and capable of pre- 


cise control, GAS produces perfect fur- 
nace conditions that result in a better 
product at materially reduced cost. 
With modern GAS equipment, the 
combustion mixture is regulated auto- 
matically to synchronize with load 
demands... the heat is evenly diffused 
to produce uniformly perfect results and 
reduce losses from spoilage . . . work 


is speeded and furnace maintenance is 


There’s Nothing Like GAS For 
HARDENING - ANNEALING 
NORMALIZING BLUEING 
FORGING - GALVANIZING 
MALLEABLEIZING NITRIDING 


and many other Industrial Processes 





* TEMPERING 
CARBURIZING 
CORE BAKING 


Modern, GAS-fired furnace de luxe in use 
at New York City plant of R. Hoe & Company. 








brought to an absolute minimum. 

Shown here is a modern, multi-duty, 
GAS-fired furnace with automatic tem- 
perature control ranging from 900 to 
1,800 degrees F. It is equipped for 
economical heat treating of ferrous and 
non-ferrous metals, and is ideal for ex- 
acting factory work. 

Investigate how GAS can temper the 
cost of treating metals in your plant! 


AMERICAN GAS ASSOCIATION 


INDUSTRIAL GAS SECTION 
420 LEXINGTON AVENUE, NEW YORK 
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B-HEAT TREATMENT AND HEATING 


Aging, Annealing, Carburizing, Hardening, Malleableizing, Nitriding, Normalizing, Surface-Hard- 


ening and Tempering. Furnaces, Soaking Pits, Refractories, Atmospheres, Fuels and Auxiliaries. 








O. E. HARDER, SECTION EDITOR 


Phase Diagram: Magnesium Oxide—Magnesium Sulphide, 
and Properties of the Oxide Isolated from the System. A. S. 
MIKULINSKIY & V. D. KAMKIN. Zhur. Priklad. Khim., Vol. 11, 
Jan. 1938, pp. 16-24. In Russian. Original research. With the 
aim of lowering the cost of production of fused magnesite bricks 
whose refractoriness is 8 to 10 times higher than that of ordinary 
burned magnesite bricks used in metallurgical furnaces, the authors 
investigated the possibility of obtaining crystalline MgO (peri- 
clase) from its molten solution with some substance with which it 
does not form a solid solution upon solidification at as low a temp. 
as possible and from which it can be cheaply separated afterwards. 
After enumerating the reasons for the choice of MgS as the solvent, 
the method of determination of the phase diagram of the MgO- 
MgS system is described in detail. The MgO-MgS melt attains 
eutectic composition at 66% to 67% MgsS, the eutectic temp. 
being 1600° C. The reaction: MgO + FeS C = MgsS 
Fe -+ CO was also studied. The rate of reaction is very small 
at 1100° C. and is considerable at 1350° C., since on heating to 
1350° C. within 4 hr., keeping at 1350° C. for 1 hr., and slow 
cooling in furnace, the yield of MgS was 41%. 1200° C. is 
considered to be the minimum practicable reaction temp. The vis- 
cosity of MgO-MgS fusions was determined. The separation of 
periclase formed upon cooling of MgO-MgS fusions, by roasting 
at 700°-800° C. in a current of air for 8 hr. gave encouraging 
results, the periclase being retained while MgS was partially 


burned out. Separation by leaching with hot water is not prac- 
ticable because of hydration of MgO crystals of a grain size of 
less than 1 mm. ORS (5) 


Sa. Ferrous 
O. E. HARDER, SECTION EDITOR 


Temperature-gradient Studies on Tempering Reactions of 
Quenched High-carbon Steels. CHARLES R. AUSTIN & B. §,. 
Norris (Penn. State College) Metals Tech., Vol. 5, June 1938, 
23 pp. Original research. Steels containing approximately 1% 
C were water quenched from 1000° and 850° C. They were then 
tempered at temp. ranging from 500° to 800° C. Influence of 
tempering on hardness and microstructure was determined. Six 
steels were studied, 3 open-hearth and 3 electric furnace steels. 
The hardness vs. tempering temp. curves for different steels were 
considerably different. The steels did not group themselves accord- 
ing to method of manufacture, but those containing the most 
metallic Al softened at lower temperatures. The steels with the 
most metallic Al were more inclined to graphitize at sub-critical 
temp. JLG (5 

Annealing Wire in a Radiant Tube Furnace. P. W. GRASSEL! 
(Wilson Steel & Wire Co.) Iron Age, Vol. 142, Sept. 1, 1938, 
pp. 27-28, 47. Practical description of gas fired square bell type 
furnace with horizontal tubes for annealing wite. Advantages 
claimed are a luminous flame which results in uniform temperature 


— 


distribution, low flue gas temperature and high efficiency. [n- 
stalled by Surface Combustion Corp. for the Wilson Steel & W ire 
Co. VSP (Sa) 





Minimize refractory 


maintenance with 






Johns-Manville 


REFRACTORY 
CEMENTS 


~ Write for 
BROCHURE 
RC-6A 
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Johns-Manville 
22 East 40th Street, New York City 
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HEAT 
1 CONTROL 
, | Operates 
with Split 
Second 
Ce 


The “Alnor” pyrometer controller* operates by fundamental radio 
principles. The controlling is done by changing the capacity of a 
condenser in an oscillating circuit. This gives hairline accuracy at 
split-second speed. 


Pie 
2S Re Sea 







There is no time lag, for there are no contacts, no depressor bars, 
no motors, no timed cycle. The “Alnor” gives you accurate instan- 
taneous control at moderate price. It will pay you to write for more 
information. 


*U. S. Patent 1,861,929, June 7, 1932. Others pending. 


Minors esting Lhamborisinde 


; 425 No. La Salle St. Chicago, Ill. 
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Absolutely, Mr. ballagher! | 


You Get the Bright Annealing bas 





You Ask for EVERY MINUTE with 


the New KEMP 
CL.A.MONITOR | 


Wi cihliiniie esctulhihn tu talk This latest Kemp refinement in bright 


analysis from the pre-determined annealing assures you the desired atmos- 
norm actuates this full-floating 








| gas analysis without variation by aufo- 
motor drive (above) correcting 


the micrometer adjustment of matically compensating for changes in | 
the proportioning valve to meet the three hitherto uncontrolled variables: 

the changed conditions. 
Below, the C.A. Monitor install- 1. Specific gravity of fuel gas. i 
ation operating the smallest 

* i Oa ng Sa 2. Thermal value of fuel gas. 


' 
Model 1 MA, 1000 CFH capacity. 3. Combustion air supply. | 
Built for any atmosphere generator, this | 
new Constant Analysis Monitor is rec- | 
ommended with the Kemp Atmos - Gas | 
Producer. For special bulletins on | 
Atmos-Gas, address, The C. M. Kemp | 
Mig. Co., 405 East Oliver Street, 
Baltimore, Maryland or Oliver 
Bldg., Pittsburgh, Pennsylvania. 
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Copper Brazing — Carburizing — Forging 


Furnaces 


Oil - Gas - Electric 


for every industrial heating process 


We build the furnace to fit the job 


Send for Bulletins 


™ FE lectric Furnace Co. 
Salem, Ohio 





Bright Annealing — Scale-Free Hardening 


























FORGING, HEAT TREATING, METAL 


CAR TYPE FURNACES, CONVEYOR 
‘| | FURNACES and the STEWART GASIFIER 


A Stewart representative is located near you. Let us 
know and we will see that he gets in touch with 


CHICAGO FLEXIBLE SHAFT CO. 


' 1103 South Central Avenue, Chicago, U. S. A. 
FLEXIBLE SHAFT CO., Lid., 321 Weston Rd., $., Toronto, Ontario, Can. 
Eastern Branch Office: 11 W. 42nd St., New York, WN. Y.. 


NDUSTRIAL 
FURNACES 
of all kinds 


MELTING, ETC. 
© 


you quickly. 
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ROTARY SELECTOR 
SWITCHES for use with 
Multiple THERMOCOUPLES 





There is a “LEWIS ENGINEERED SWITCH)” suitable 
for every multiple thermocouple installation. 


Every Switch has an “OFF” position. Every model is 
designed exclusively for the small voltages generated by 


thermocouples. Low contact resistance permits very ac- 
curate readings. Standard Stock Models. 

Part No. of Pos. Nominal Approx. 

No. besides O.D. t. 

“Off” Pos. 

11S y i yA ag 7 oz. 

10S 6, 9 12, 18 3.0” 19 oz. 

12S 24, 28 4.0” 25 oz. 

Deliveries within 48 hours from receipt of order. 


Write for Bulletin 8-9. 


THE LEWIS ENGINEERING 
NAUGATUCK, CONN. 


CO. 














Studies of Regenerative and Recuperative Furnaces. W. A 
Morton. Iron Steel Engr., Vol. 15, Jan. 1938, pp. 24-34. Prac 
tical. A typical regenerative furnace for heating ingots is shown 
that affords proper combustion space for most efficient heating. 
This is contrasted with a proposed type, which provides proper 
combustion and does not allow impingement of the flame on tne 
ingots. A recuperative furnace, also for heating ingots, is shown 
which operates successfully on 90 B.t.u. blast furnace gas. The 
B.t.u. rate per ton is 1,800,000 for cold steel and 375,000 for hot 
steel. The efficiency using high B.t.u. fuels is about 45% and 
the theoretical efficiency using blast furnace gas is 24%. This 
is raised to 32% by fluid motion in the pit. Preheating the gas 
raises the efficiency still further to 36%. Cold 20 by 20 ingots 
are heated and properly soaked in 8 hr. The pits were originally 
designed for 12 ingots but the fuel figures mentioned above are 
for 16 hot or cold ingots, and the tonnage rate is much greater 
than originally planned. This is in direct contrast to the usual 
practice of reducing the load when heating cold steel in regenera- 
tive pits. Operating figures are given showing the costs on 
recuperative ingot heating furnaces, in which the earnings are 
shown to be 27% annually. A proposed non-reversing recupera- 
tive open-hearth furnace, fired from one end, is shown. Complete 
combustion control is afforded by properly designed burner and 
outlet ports, allowing faster heating during the initia] stages, 
when the furnace is relatively cold. It is estimated to save 350,- 
000 gals. of water a day, and the fuel economy is 15 to 20% 
A two-directionally fired, non-reversing recupetative open-hearth 
furnace is also shown, designed for larger installations. An 
important feature is an air super-heater, which takes air at 1750 
F. from the recuperator and delivers it at 2150° F. to the fur- 
nace. The article concludes with the statement that if recupera- 
tion is to succeed regeneration (and this may come to pass) for 
open-hearth furnaces, great care must be used in the selection, 
design and arrangement of the recuperators. REB (5a) 


Grain Growth in Normalized Sheet Steel During Box Anneal- 
ing. M. L. SAMUELS (Battelle Mem. Inst.) Metals Tech., Vol. 5, 
Aug. 1938, T.P. 941, 19 pp. Original research. Sheets normal- 
ized and then reheated to 1450° F showed abnormal grain growth. 
Normalizing temp., rates of cooling from these temp., and anneal- 
ing temp. required to produce abnormal growth were investigated. 
Causes of abnormal grain growth observed are discussed, and the 
previous literature reviewed. JLG (Sa) 
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Action of Hydrogen on Carbides of Fe and Cr (Action de 
‘Hydrogéne sur les Carbures de Fer et de Chrome) Lion 
[ACQUE. Compt. Rend., Vol. 206, June 20, 1938, pp. 1900-1902. 
Author refers to earlier work (see also Metals and Alloys, Vol. 4, 
Oct. 1933, p. MA 334 and Vol. 8, May 1937, p. MA 301L/10) 
n the decarburization of steels. In the present work, pure FesC 
vas prepared that yielded, on analysis, the theoretical 6.67% C. 


Tests were made on this compound to determine the extent of 
decarburization in H2: 


H: Pressure Temp. Time % C 
Kg./cm.? oC, Hrs. in Sample 
Atmospheric ........ 550 50 6.25 


BT ote t us tity 500 50 varied from 2.5 to 3.5 


Se Se 550 50 varied from 1.6 to 2.3 
EE odes 2 ae ae 550 50 trace 


CrsC, and a chromium carbide of the composition Cr;C,; or CrsCz 
were also prepared. Under the above time, temp. and pressure 
conditions no decomposition of these carbides was observed in 
the presence of Ha. FHC (5a) 
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M. H. MAWHINNEY, SECTION EDITOR 


Super-duralumin. II Influence of Zn on Duralumin. H. NisuHi- 
MURA. Nippon Kinzoku Gakukai-Si, Vol. 2, May 1938, pp. 232- 
240. In Japanese. Original research. The effects of 1-7% Zn on 
the aging properties of alloys containing Cu and Mg in the propor- 
tion 4:1.5, 4:1, 3:1, 2:1.5 amd 2:2 under chill-cast and rolled con- 
ditions were examined. Alloys containing Cu and Mg in the pro- 
portion 4:1 and 4:1.5 were found to age-harden at room temp., even 
if Zn is added, but alloys containing Cu and Mg in the proportion 
2:1.5 and 2:2 age-hardened less and showed a tendency toward incu- 
bation; these alloys were markedly hardened by tempering at 150° 
C. By differential dilatometric measurement, the differences in 
aging phenomena were studied and explained from a constitutional 
diagram of Al-Cu-Mg-Zn. The volume change below 100° C. 
was considered to be due to the separation of a S compound of 
Al-Cu-Mg system, and the contraction continuing to about 250° C. 
and subsequent expansion were probably due to the separation of 
MgZn:. For Part I, see also Metals and Alloys, Vol. 9, Aug. 
1938, p. MA 501L/2. NS (5b) 
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O-WELDING AND CUTTING 


Including Brazing, Hardfacing, Riveting'and Soldering. For Flame-Hardening, see Section 5. 





Stresses in Welded Pipes with Internal Pressure and End 
Thrust or Tension. S. J. PALMER. Engineering, Vol. 146, Sept. 
2, 1938, pp. 289-291. Original research. Describes investigation 
on the limits of pressure applicable for solid-drawn pipes, par- 
ticularly with a view to the design of large welded pipes. Results 
showed that, apart from slight contraction, stresses redistributed 
themselves soon after pressure was applied. Welded joints in thin 
tubes passed through these tests without trouble. Welds between 
thin tubes and thick plates resisted bending without cracking. 
Welds between different parts of thin tubes extended without any 
sign of cracking, although they were stronger than the tube and 
tended forcibly to prevent its expansion. Victaulic joints (flexible 
inverted-U insert point made by Victaulia Co., Ltd.) tested 
at one end, withstood full bursting pressure. Value of low yield 
point of normalized mild steel was used as basis for test. Low 
yield point was taken as 41,400 lb./in.* for %4% and as 43,000 
lb./in” for 1% elongation for pipe with external diam. of 6.54 
in. and wall thickness of 0.21 in. The method most consistent for 
finding limiting pressure at which pipe actually yields in plastic 
state is to read pressure after 3 min. from cessation of pumping. 


VSP (6) 


6a. Ferrous 


Stainless Alloy Welded Plate and Castings in Corrosion Re- 
sisting Pressure Equipment. RANDOLPH SIMPSON (Electric Steel 
Foundry Co.) Welding J., N. Y., Vol. 17, July 1938, pp. 25-28. 
Review of problems in welding of stainless plate and repairing 
defects in stainless castings. Exception is taken to the reports in 
the literature that stainless steel of .07% C or less requires no 
heat treatment after welding in order to be free of intergranular 
corrosion. The use of Ti and Cb is reviewed and the former is 
considered hazardous under certain conditions, owing to ease of 
removal by oxidation. The author's company has used 18-8 with 
low C and 3% Mo for fabricated materials and castings in pref- 
erence to Ti and Cb, since they are given a regular heat treat- 
ment. WB (6a) 

Oxy-acetylene Welding of Low and Medium Alloy Steels. 
GEORGE SyYKES (Linde Air Prod. Co.) Ind. & Welding, Vol. 11, 
Aug. 1938, pp. 35-38; Sept., 28-32. Review of gas weldability 
of a number of low alloy steels of medium and high strength. 
Indicates, for the various grade of steels, where welding may be 
undertaken and material used in ‘‘as-welded” condition, where heat 
treatment after welding is necessary and a few cases where post 
heat treatment will not restore the properties of the parent metal 
or give equal properties for plate and weld. WB (6a) 


E. V. DAVID, SECTION EDITOR 


Speeding the Construction of Overland Pipe Lines. GEORGE 
SyKEs (Linde Air Products Co.) Welding J., N. Y., Vol. 17, Aug 
1938, pp. 11-15. Discusses the following 2 new developments in 
torch welding: (1) A 4-6 flame tip for position welds and rolling 
welds, respectively, and (2) a new alloy steel welding rod. The 
multi-flame tips preheat the Vee groove and welding rod, and pro- 
vide the welding heat simultaneously. Higher speeds of welding 
are possible with the new methods. A new low alloy rod (no 
details given) of high strength is cited for use with the 4 and 6 
flame tips. The new rod develops an average tensile strength 
10,000-20,000 Ibs./in.* greater than rods previously used for pipe 
welding, with sufficient ductility. WB (6a) 

An Investigation of the Tensile and Torsional Strength of 
Weld-Metal and Welded Joints. JoHN R. GRANDINETTI (Univ 
Pa.) Welding J., N. Y., Vol. 17, Aug. 1938, Suppl. pp. 27-29 
Research report on d.c. welds in medium steel plate. The tensile 
and torsion tests were made for welded plate as-welded, peened 
cold, annealed at 1200° F, annealed at 1620° F. and 1550° F 
for both bead type and layer type weld. Tensile tests show 
100% efficiency for joint under all conditions except the ful! 
anneal. The layer type of weld is shown to be superior to th 
bead type, and cold peening effects a slight improvement ove 
‘‘as-welded”’ conditions. WB (Ga) 

Cost of Welding. E. W. P. Smitn (Lincoln Electric Co) 
Modern Mach. Shop, Vol. 11, July 1938, pp. 54-62; Aug. 1938 
pp. 48-56. Practical. A very exhaustive study was made of th 
total cost, /.e. preparation, welding and finishing treatment of 
weld, for various types of welds. Curves and tables are give: 
for gas costs for machine cutting mild steel, cost per ft. of weld 
cost per lb. of deposited material, effect of size of electrode o: 
cost per lb., and cost of arc welding as function of current. 

Ha (6a) 
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Spot Welding of Aircraft Materials. CHARLES L. HIBER 
(Consolidated Aircraft Corp.) Welding ]., N. Y., Vol. 17, June 
1938, pp. 22-26. Review of the problems in spot welding of A! 
alloy sheet for aircraft. A pure Cr in machinable form is not 
commercially available, but the author believes such material would 
find a large demand for spot welding electrodes. The oxide coat 
ing on Al alloy sheet must be removed chemically before appli- 
cation of welding electrodes; this operation is not necessary when 
stainless steels are spot welded. Spot welding of Al alloys is still 
considered in the experimental stage, and accurate control of 
process is maintained. Stressed parts in aircraft are not spot 
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elded because of lack of suitable inspection to prove strength 
f joint. Cost of spot welding of Al alloys has been found to be 

3 less than riveting in author's plant. With stainless steels 
pot welding is favored to still greater extent over cost of rivet- 
ig. Of additional advantage are the flexibility of increasing 
strength of joint by increasing weld spots rather than redesign for 
rivet spacing, and aerodynamic considerations favor smooth exterior 
over air drag caused by rivet joint. WB (6b) 

Shapes for Samples for Tensile and Folding Test of Light 
Metal welds (Probestabformen fiir den Zug- und Faltversuch an 
Leichtmetallschweissungen) A. MATTING & H. KLEIN. Axtogene 
Metallbearbeit., Vol. 31, July 1, 1938, pp. 205-209. Experimental. 
On the basis of a great number of tensile tests on light metal 
welds, suggestions are made for the dimensioning of samples. 
The seam was worked down in all samples to the thickness of the 
sheet, and all welds were made with the hydrogen or acetylene 
flame on sheets of 2, 10 and 20 mm. The lowest tensile strength 
was found to exist either in the seam itself or in the heat-affected 
zone. Fracture always occurs in the seam in Al-Mg-Si and Al-Mn 
alloys, while in pure Al and Al-Mg-Mn this happens only if the 
seam is not worked down. Elektron (Mg-Mn) always fractures 
in the seam; Al-Cu-Mg usually does. Folding tests should be 
made on notched samples, which prevents a lateral deflection dur- 
ing bending. Ha (6b) 

Lead Welding, or “Burning”. F. E. Rocers (Air Reduction 
Sales Co.) Welding J., N. Y., Vol. 17, Aug. 1938, pp. 19-25. 
Discussion of applications of various types of Pb, design of 
joints and details of procedures for welding. As a rule, seams 
must be autogenously welded. The process required for jointing 
acid containers is different from “lead wiping’; the wiped joints 
are really solders (melting at 400° F.) whereas autogenously 
welded joints are all Pb, and melt at 620° F. Gas welding of 
Pb is popularly called “leading burning”; edges of Pb sheet are 
butted or lapped, fused and flowed together. Considerable skill 
is required to join Pb sheets rapidly and uniformly in all positions, 
downhand or flat, horizontal, vertical and overhead, without over- 
heating the metal and burning holes through the joint. Operating 
details are given, together with discussions of Pb welding rods 
(“burning bars’), lining of tanks, welding pipe, and butt welds 
when the underside is inaccessible. WB (6b) 
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Carbon Arc Welding of Copper Base Alloys. J. T. VREE- 
LAND (Chase Brass & Copper Co.) Welding J]., N. Y., Vol. 17, 
July 1938, pp. 20-24. Review of recent improvement and in- 
formation on C arc welding of Cu, and alloys. Tough pitch Cu 
may be easily welded with C arc, provided speed of welding is 
greater than 10 in. per minute. Slower speeds promote segrega- 
tion of oxide at grain boundaries. When properly welded with 
C-arc the oxide is reduced, no segregation occurring, and em- 
brittlement is experienced to various degrees, depending upon 
welding speed. Deoxidized Cu is more easily welded since C 
arc does not reduce oxide to Cu near the weld. Si bronze is 
easily welded with C arc and data are given showing properties 
obtained in sheet 4 to ¥ in. thick welded with and without back 
up plate, peened and not peened. When back up plate or peen- 
ing is used, the strength is appreciably increased. Table is given 
for recommended welding procedure for C arc welding of Si 
bronze of various gages and paper discusses the details of the 
welding operations. The metallic electrode is considered to have 
promise for welding of Cu, since no oxides are reduced by this 
method and no backing up bar is needed. WB (6b) 

Apparatus for Autogenous Welding of Zinc Sheets (Autogen- 
gerate zum Zinkblechschweissen) E. ZORN. Astogene Metallbear- 
beit., Vol. 31, July 1, 1938, pp. 209-210. Descriptive. A good 
flux must be applied in autogenous welding of Zn sheets to clean 
the edges and prevent oxidation and evaporation; it is best applied 
in the form of a paste. The welding rod consists preferably of 
Zn wire or strips cut from the sheet. Sheets smaller than 1.5 mm. are 
stitched before welding; those thicker than 2 mm. should be slightly 
tapered at the edges. Oxyacetylene welding is advantageous for sheets 
of different thicknesses, for mass production, and in the shop. Air- 
acetylene burners are sufficient for portable installations, small pro- 
duction and sheets below 2 mm. Zinc Welding and Zinc Solder- 
ing in Practice (Zinkschweissung und Zinklétung in der Praxis) 
K. H. Wissrock. I[bid., pp. 211-214. Experiments were made 
to find procedures for welding and soldering of Sn and tinplate 
with Zn instead of Sn. Air-acetylene is generally more suitable 
than oxyacetylene as the temp. of 420° C. required for Zn weld- 
ing and soldering can be more simply obtained with the air mix- 
ture. Apparatus, preparation of work, and procedures are dis- 
cus*ed at length, and mechanical strength data given. Ha (6b) 
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7a. Electrolytic Methods 


Rhodium Plating and Deplating (Rhodinieren und Entrhodi- 
nieren) G. Buss. Mitt. Forsch.-Inst. Probieramt Edelmetalle, 
Schwab Gemiind, Vol. 12, July/Aug. 1938, pp. 35-48. Original 
research. Rh is not attacked by gases and has a high reflectivity 
(80%), close to Ag, so that Rh electrodeposits are finding 
increased use. The fact that 0.0001 mm. Rh plated on Ag en- 
tirely prevents tarnishing has resulted in its use in jewelry. Rh 
can be easily dissolved electrolytically by both a.c. and d.c. in HCl 
solutions and satisfactorily in H2SO, solutions. For plating, mostly 
P- or S-acid baths with 2-4 g. Rh/Il. are used, except for Rh 
deposits on Al, Zn, Fe, Sn, Pb and their alloys as these metals 
react with the acids and Rh is deposited as a spongy mass. A 
bath of 50 cc. 20% HSO,, 50 cc. 20% boric acid and 10 g. 
rhodium sulphate per 1. (DRP. 637,777 and British patent 440,- 
938), at room temperature and 0.3-0.5 amp./dm.’? current density 
produces satisfactory deposits in 3-6 min. Deplating of Rh is not 
possible by simple chemical means without attacking the base 
metal. A method is described to dissolve Rh electrolytically by 
a.c. in H2SO, solution; d.c. can not be used as Rh becomes passive 
as anode. Several solutions were dried and the efficiencies of the 
methods determined. The difficulties of plating and deplating 
are discussed at length, and practical methods for avoiding most of 
them discussed. Ha (7a) 

Processes at the Cathode and a New Method for the Investi- 
gation of Solutions. O. K. Kupra. Zhur. Fiz. Khim., Vol. 11, 
Mar. 1938, pp. 420-424. In Russian. Theoretical. In the author's 
former investigations (Ukrain Akad. Nauk. Zapiski Inst. Khem., 
Vol. 1, 1934, p. 81; Vol. 2, 1935, p. 285; Zhur. Obshch. Khim., 
Vol. 5, 1935, pp. 121-130; Z. physik. Chem., Abt. A, Vol. 175, 
1936, pp. 377-382) it was found that upon electrolysis, even at 
very high current densities, at first smooth metallic layers are de- 
posited on the cathode and only after a certain time a black 
powder-like deposit suddenly appears on it. In his recent publi- 
cation (Ukrain. Akad. Nauk, Zapiski Inst. Khem., Vol. 4, 1937, 
pp. 49-56; Zhur. Fiz. Khim., Vol. 9, 1937, pp. 286-291) it was 
shown that the appearance of the black deposit occurs at higher 
decomposition potentials than the precipitation of the smooth metal 
layers. From theoretical considerations the author establishes the 
following relation: C — o”* V2k/nF, where: C is concentration 
of cations in the solution, @ is current density, « is time of appear- 
ance of the black deposit on the cathode, k is a constant, n is 
valence, and F is Faraday’s constant. It has been confirmed experi- 
mentally on solutions of ZnSO., AgNO; and CuCl, and opens a 
new method for the investigation of solutions. ORS (7a) 


Silver Plating from Acid Complex Iodide Baths. D. K. 
ALPERN & S. ToporeK (Brooklyn College) Trans. Electrochem. 
Soc., Vol. 74, 1938, Preprint No. 14, 5 pp. Original research. 
Smooth adherent electrodeposits of Ag can be obtained from a 
complex iodide bath which contains 16-26 g./l. of Ag; 320-580 
g./l. of KI; and 2.5 g./l. of H:SO.. The pH is 0.65-2.0 and 
the current density is 0.4-2.0 amp./dm.? The quality of the de- 
posits is claimed to be as satisfactory as that of cyanide bath 
deposits. The maximum cathode current efficiency is about 90%, 
and decreases with increase in pH. Organic acids perform no use- 
ful function in the bath other than to lower the pH, and have no 
advantages over H.SO, for this purpose. AB (7a) 


Galvanoplastic Reproductions from Metal Moulds. GrorGE 
Schor. Metal Ind., N. Y., Vol. 36, Sept. 1938, pp. 418-420. 
Metal mold for galvanoplastic work must reproduce the finest 
details of the articles to be made, and should possess a good con- 
ductive surface for the electric current at all points where an 
electrolytic deposit is to be obtained. Besides a high electrical 
conductivity, the metal must not be fragile and should have a low 
melting point. Newton's alloy 50 Bi, 31 Pb, 19 Sn, m.p. 201° F., 
and Cerrosafe 40 Bi, 40 Pb, 11.5 Sn, 8.5 Cd, m.p. 180° F., fulfill 
the requirements. Grilles, lighting fixtures, tablet bas-reliefs, pat- 
terns, phonographic records and other products are made by this 
method. CBJ (7a) 
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H. S. RAWDON, SECTION EDITOR 


New Technique of Barrel Plating. Mass Production Methods 
in Electroplating. Metal Ind., London, Vol. 53, July 29, 1938, 
pp. 113-114. Descriptive of a new type of barrel. The capacity 
of the barrel is equal to the weight normally handled by one man. 
The barrel, which is of welded steel lined internally with Vul- 
canite, is mounted on a swivel cannon which allows rapid removal 
of the work. Electrical contact is made through the center shaft 
directly connected to the anode. The circuit is completed by 
way of the barrel via the framework. The anode, protected by a 
Vulcanite cover, is located at the bottom of the barrel and is so 
designed that short circuiting due to work piling against the anode 
is prevented. Much heavier loads can thus be handled at greater 
speed. All wearing parts are renewable, including the Vulcanite 
anode cover and barrel lining. This system, used in conjunction 
with hydro-extractors for drying is claimed to be the most eco 
nomical method of plating in bulk. Many of the advantages of 
continuous plating are obtained at a fraction of the cost of th« 
continuous plant, RWB (7a) 


Brighteners in Silver Plating Solutions. B. EGEBERG & N. | 
PROMISEL (Internatl. Silver Co.) Trams. Electrochem. Soc., Vo! 
74, 1938, Preprint No. 13, 11 pp. Original research. Certain 
organic compounds containing S, N, or both produced bright A: 
deposits when added to a cyanide bath. The composition of tl 
bath, exclusive of brightener, was 20 g./l. of Ag as KAg(CN) 
36 g./l. of free KCN, and 22 g./l. of K:CO;. The current dens: 
was 6 amp./ft.’ and the bath was operated at room temperatu: 
The addition of 35-40 g./l. of thiourea to the bath produce 
brighter deposits than CS:. The current density must be betwe« 
5 and 8 amp./ft.? to prevent dull deposits. The bath was stab 
over a long period of time, and best results were obtained aft: 
24 hrs. aging. Urea, KSCN, and thiosemicarbazide also exerted 
brightening action, but less than thiourea. Several substitut« 
dithiocarbamates (compositions given) yielded mirror-brig! 
deposits when used in quantities of 0.1 cc./L. Too high a co: 
centration destroyed the brightness. AB (7 


7b. Non-Electrolytic Methods 


Polishing and Buffing of Zinc Base Die Castings and Alumi- 
num Die Castings. T. C. EicustagpT. Monthly Rev. Am. Ele: 
troplaters’ Soc., Vol. 25, Aug. 1938, pp. 607-611. Practical. Di 
castings have a burr when they are taken from the caster which 
is removed by polishing with 120-grain emery, followed by 180 
emery. An abundance of grease stick should be used and the 
pressure against the wheel should not be too high or the metal 
will drag. The die castings are buffed and colored in the usual 
fashion. The Butler satin finish is obtained by subjecting the 
buffed castings to a smaller wheel (10 in. diam.) the speed of 
which is less than 1800 r.p.m., and using a greaseless compound. 
The Butler finish on Al die castings is produced with a steel 
scratch brush less than 8 in. in diameter, and having a speed 
below 1500 r.p.m. No grease or buffing compound is used. 

AB (7b) 

Cathodic Sputtering. U.K. Bose. Indian J]. Phys., Vol. 12, 
Apr. 1938, pp. 95-107. Original research. The variation of cathodic 
sputtering with pressure has been quantitatively investigated. On 
Ag there is a pressure for which the sputtering is a maximum 
Below this pressure the sputtering decreases very rapidly, and 
above it the sputtering changes hyperbolically. It is assumed that 
the sputtered particles form a pseudo-gas. Data on pressure, cur- 
rent, length of dark space and time required for obtaining films 
of Cu, Ag, Ni, Fe and Al are given. EF (7b) 


Review of Modern Painting Practice on Structural Steelwork. 
Discussion of Replies to Questionnaires Circulated by the Pro- 
tective Coatings Sub-committee. Iron Steel Inst., Fifth Report 
Corrosion Committee, 1938, pp. 307-349. Report. Replies are 
abstracted and then analyzed so that a complete report on present 
English practice of painting structural steelwork is presented. 

JLG (7b) 
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Dust Control Systems for the Metal Finishing Industry. 
RicHARD T. Pace (U. S. Public Health Service) Metal Cleaning 
Finishing, Vol. 10, Aug. 1938, pp. 536-547. Practical. Dust from 
sand-blasting, grinding, buffing and polishing operations is a 
serious health menace. In addition, it decreases the worker's 
_efficiency and causes excessive wear of machinery. A variety of 
procedures may be used to combat the dust problem: (1) Personal 
respiratory protective devices, such as filter respirators, nose masks, 
etc.; (2) substitution of a less harmful material for the dust 
producer; (3) wet methods of grinding; (4) enclosure of the 
dusty process; (5) segregation; (6) general ventilation; (7) local 
exhaust ventilation; or (8) dust collection systems. These lat- 
ter should be designed with regard to the type of hood for grind- 
ing wheels. The air velocity in the ducts required to keep particles 
from settling may vary from 2200 to 5000 ft./min. The metal 
of which the ducts are constructed should be 18-24 gage and 
elbows at least 2 gages heavier, as the abrasion of the dust causes 
considerable wear. The dust may be discharged from a high stack 
or it may be removed from the air by (1) filtration through cloth; 
(2) electrical precipitation; or (3) wet methods. The first method 
is eficient and economical; the second is expensive. The dust col- 
lection must be practically 100% effective (less than 1 mg. of dust 
per cu. meter of air) if the air is to be recirculated through the 
workroom. Air should be filtered through cloth not faster than 
3 cu. ft./min. per ft.’ of filter area. The fan should be placed 
downstream from the air cleaning device so that it will handle 
only clean air. The dust collection system must be cleaned and 
inspected periodically, AB (7b) 


Cleaning and Painting Magnesium Alloys. W. H. Gross 
(Dow Chem. Co.) Metal Cleaning Finishing, Vol. 10, Aug. 1938, 
pp. 554-562. Practical. Dowmetal contains 88% Mg, the other 
ingredients being Al, Cd, Mn, or Zn. With a sp. gr. of 1.8, it is 
the lightest structural metal and may be sand-cast, die-cast, forged, 
extruded or rolled. Its tensile strength is 33,000-41,000 Ibs./in.: 
yield strength, 18,000-34,000 Ibs./in.*; elongation, 3-19%. The 
alloy corrodes in moist atmospheres, especially in marine locations 
and must be painted for corrosion resistance. The surface of the 
metal must be pre-treated so that the paint will adhere. In one 
pretreatment method, the surface is cleaned and then immersed 
in a chrome-pickle (CrO; 1.0 lb.; conc. HNO; 0.9 pt.; water to 
make 1 gal.) for 0.5-2.0 min. For indoor use, an ordinary finish 
may be applied to the pickled surface, but it is best to apply one 
coat of primer and one coat of finish. A zinc chromate primer 
iffords good paint adhesion and is also a corrosion inhibitor. 
Surfaces for general outdoor exposure require 2 coats of finish. 
Marine exposure requires 2 coats of primer and 3 finish coats of 
the phenol-formaldehyde type. The second primer coat is im- 
proved if it contains Al pigment. Colored finishes may be pro- 
duced directly on Dowmetal by immersion for 1-10 min. in a 
boiling dye bath containing an etchant. A black finish may be 
produced by 20-60 min. immersion in a boiling solution of the 
following composition: Sodium bichromate, 4 oz./gal.; ammonium 
sulphate, 4 oz./gal.; ammonia (sp. gr. 0.880) 1/3 fl. oz./gal. 
The colored finishes are protected by a clear lacquer. Dowmetal 
may also be anodized. AB (7b) 


The Production of Transparent Protective Coatings on Alumi- 
num and Its Alloys in Soda-chromate-bath. EW-Process (Ueber 
die Herstellung transparenter Schutzschichten auf Aluminium 
und seinen Legierungen in Soda-Chromatbadern. EW-Ver- 
fahren) W. HELLING & H. NeuNziG. Aluminium, Vol. 20, Aug. 
1938, pp. 536-538. Descriptive. The usual MBV-treatment 
darkens the surface of the treated piece, due to the Cr hydroxide 
(25%) formed on the surface as well as the 73% of Al hydrox- 
ide. If instead, however, the article is treated for 10 min. in a 
solution of 1 1. water with 60 g. of a mixture of soda and sodium 
monochromate in the ratio 5:1.5 and 0.06-0.1 g. pure, dry sodium 
silicate at 95°-100° C., the new layer is transparent. Subsequently, 
the parts are boiled in another vessel 15 min. in 2% sodium silicate 
solution. The thickness of the layer increases with time and 
after 10 min. is 0.8-1.0 micron; after 30 min. 1.0-1.1; after 60 
min. 1.1-1.3 micron. The coating is dense, smooth and more 
resistant chemically than the MBV layer, especially on Al-Cu alloys. 
The coatings made in this way can be colored in the same manner 
as the MBV coatings, but they are inferior to the latter. Ha (7b) 


Experiences of the German Navy with Paints for Protection 
of Light Metals (Erfahrungen der Kri ine mit Leicht- 
metalleschutzanstrichen) O. ULFFERS. Farben Z., Vol. 42, Mart. 
6, 1937, pp. 234-238. Experiments are conducted along 4 lines: 
(1) Improvement of corrosion resistance of Al by raising the 
purity or by alloying, (2) reinforcement of natural oxide coating, 
(3) coating with high-purity Al and (4) non-metallic coating 
(paint). Paints pigmented with ZnO were found to be particu- 
larly suitable for the corrosion protection of light metal alloys 
used on warships. Paints developed up to the present, however, 
are not sufficiently fire-proof. Relations between vehicle and 
vehicle formulation and corrosion resistance are discussed. 


EF (7b) 
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The Protection of Steel by Oxide-coatings, with Special Ref- 
erence to Screw-threads and Bolts. R.S. THORNHILL & LU. R. 
Evans. Iron Steel Inst., Fifth Report Corrosion Committee, 1938, 
pp. 381-395. Original research. A study was made of protective 
treatments depending on the deposition of metallic oxides on steel 
from suitable solutions. Preliminary trials were made with 90 
different baths. In each series, the effect of one factor was iso- 
lated by keeping all others constant. Tests showed that certain 
baths containing Zn and Pb salts were worthy of trial in 2 situa- 
tions: (1) As a pretreatment, where paint has to be applied to a 
partially weathered surface. Considerable benefit was obtained 
where the treatment could be applied by dipping, but much less 
when it was applied by swabbing, so that the practical value of 
the treatment for this purpose is still in doubt. (2) As a pre- 
treatment for surfaces like the threads of bolts, which cannot be 
painted, but are normally protected by grease or oil alone. Out- 
door exposure tests were made for periods up to 2 years on screws 
and bolts thus protected. On bolts the period needed for the nut 
to become immovable, as a result of rusting, constituted a definite 
and highly practical indication of useful life. The best results 
were obtained with a bath containing 3.3% Pb(NOs)s, 3.0% 
Zn(NO;)2, 8.0% NHsNOs, and 0.53% NH.Cl. Bolts and nuts 
were degreased and then immersed in this bath for 24 hr. They 
were then washed and dried and sprayed with a solution of lano- 
line in toluene or olive «:i diluted with toluene. JLG (7b) 


The Work of the Protective Coatings Sub-committee. /ron 
Steel Inst., Fifth Report Corrosion Committee, 1938, pp. 293-306. 
Report. Deals with protection of steel by painting. Questions 
were asked regarding methods of surface preparation and -painting. 
From the present good practice, as given in the answers to the 
questions, a series of recommended procedures for the protection 
of Fe and steel structures against atmospheric corrosion by means 
of paint were formulated. JLG (7b) 


Adherence of Organic Coatings to Metals. A. E. SCHUH 
(Bell Tel. Labs.) Am. Soc. Testing Materials, Preprint, June 1938, 
11 pp. Survey of the factors affecting adherence of organic coat- 
ings to metals, such as specific adhesion, physical state of the 
surface, chemical state of the surface, composition and structure of 
the organic coatings, and their degradation with age. Data are 
given on the surface contour of various solids when roughened by 
various means. 23 references. VVK (7b) 
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B-TESTING AND CONTROL 


Methods and Equipment. Physical and Mechanical Property 
Testing. X-Ray and Magnetic Inspection. Spectrographic Analysis. 
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Rapid Test Method for Determining the Brinell Hardness of 
Light Metals (Kurzpriifverfahren zur Bestimmung der Brinell- 
harte von Leichtmetallen) N. G. NEUWEILER. Aluminium, Vol. 
20, Aug. 1938, pp. 532-533. Descriptive By comparing the im- 
pression of the ball made simultaneously, with the same pressure, 
in the metal and in an oaken block of known Brinell hardness, the 
hardness of the metal can be calculated from H: = H: (d:/de)’ 


4D’ + d, 
(. — -) The subscripts 1 and 2, refer to the oaken block 
4D’ +- d,’ 
and the metal, respectively; D is the diameter of the ball, and d 
the diameter of the impressions. The derivation of the formula 
is given in full. The results of formula and usual tests agree 
well. Ha (T-8) 
Magnetic Material Testing (Beitrage zur Magnetischen Werk- 
stoffpriifung) F. WeEverR & H. HANSEL. Mitt. Kaiser-Wilhelm- 
Inst. Eisenforsch., Diisseldorf, Vol. 20, No. 8, 1938, pp. 91-101. 
Descriptive. A number of examples are given to show that mag- 
netic testing by magnetizing coils and iron filings (powder) gives 
excellent results in detecting surface defects. Best results were 
obtained by painting the piece to be tested with a white nitro- 
cellulose lacquer on which the magnetic formation appears very 
clear, especially when the piece is dipped in a suspension of the 
iron powder in petroleum instead of spraying it on. The pro- 
cedure is described in full. Ha (R-8) 
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Report on Study of Cup Testing of Sheet Steel. A. B. KINZEL. 
Am. Soc. Testing Materials, Preprint, June 1938, 3 pp. Appendix 
to report of section on Bend Tests for Ductility of A.S.T.M. 
Committee E-1. Eight cooperating laboratories made a total of 
some 600 cup tests, both Olsen and Erichsen, to determine duplica- 
bility of results. After analysis of the results the committee con- 
cluded as follows: “It is the considered opinion of the majority 
of this committee that the data obtained in this study were repre- 
sentative of actual conditions as they exist today with special 
reference to sheet steel and that these data warrant the conclusion 
that while cup testing may be useful as a qualitative indication 
of one kind of ductility of sheet steel and, on a statistical basis, 
may even provide a rough quantitative index, the use of individual 
cup tests for specification purposes is not to be recommended.” 

VVK (T-8) 

The Quantitative Spectrographic Analysis of Alloys: The 
Influence of a Third Component on the Intensity Ratios in 
Aluminum-magnesium Alloys (Zur quantitativen spektrograph- 
ischen Analyse von Legierungen. Beeinflussung des Intensitits- 
verhaltnisses Al/Mg durch einen dritten Legierungsbestandteil 
bei der Leichtmetallanalyse) GUNTHER BALz. Z. Metallkund: 
Vol. 30, Jume 1938, pp. 206-211. Experimental. The valuc 
for about 0.4% Mg in alloys with Al and 10% Zn were to 
high by spectrographic analysis. Experiments with Zn-free mate 
rial, with solutions, and with various counter electrodes showe 
that the error occurred entirely in the vapor phase and was no: 
due to preferential etching. The best way to avoid the error wa 
to use a counter electrode of Zn for all alloys and thus keep th 
Zn effect constant. GD (H-8) 
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Model 3-R “ROCKWELL” 


Tester and Cowl 


whole point of hardness testing 


When you make a hardness test, or ten thousand hardness 
tests, you make them only because you intend to be guided by 
the results. Perhaps you intend to discard parts that are too 
soft or too hard, If the test lacks accuracy, you will discard 
good work and keep defective pieces. 


Perhaps you are trying to meet specifications set up by a 
In your own control tests to meet specifications, 


if you are without precision, you will be more unhappy than 
a man in tight shoes. 


When you buy a “ROCKWELL” Hardness Tester you do not 
buy machined castings and machined carbon and alloy steels 
any more than does a physician buy merely glass and mercury 
when purchasing a clinical thermometer, 
“ROCKWELL” Tester, you buy precision. We pay our work- 


men not for running machine tools but for producing pre- 


When you buy a 


cision work on those tools. You can get precision from an 


Our testers read 
like each other 
all over the 
world. 


instrument when its design is fundamentally correct and pre- 
cision work created it—not otherwise. 


WILSON 


MECHANICAL INSTRUMENT CO.. INC. 
733 East 143rd St. 


New York 


Only WILSON makes the “ROCKWELL” Tester and WILSON makes nothing else 





New Knowledge on the Tensile Test Impact (Neue Erkennt- 
nisse aus dem Schlagzerreissversuch) PAUL DuWEz. Arcos Z., 
ol. 15, June 1938, pp. 1817-1823. Original research. The 
npact energy measured in impact tests is composed of 2 different 
vork phenomena, first, a definite sample volume is plastically de- 
yrmed, and second, it is finally fractured in the notch cross- 
ection. The share of the total energy consumed that is repre- 
ented by each of these types of work depends on the material and 
ts heat treatment, sample shape and temp. Tensile impact tests 
were made on cylindrical samples of Cu, Al, soft and high-C steels 
as-delivered and after various heat treatments; sample diameters 
were 6, 9, and 15 mm., and specimen length, 10-110 mm. Evalu- 
ation of the results led to the establishment of 3 new mechanical 
properties: (1) The specific elastic deformation capacity, i.e. 
the work required to deform a sample from its original state to 
the state where reduction of area begins, related to unit volume; 
(2) the distributed specific elongation, i.e. the elongation of the 
total sample length until shortly before beginning reduction of 
area, divided by the original sample length; (3) the medium 
rupture strength, which is the quotient of the specific deformation 
capacity divided by the distributed specific elongation. The spe- 
cific deformation capacity is- in general independent of material 
thickness and length of loaded section; also, the distributed spe- 
cific elongation is independent of sample diameter. Properties 
(2) and (3) can well replace the tensile strength and elongation 
of the standard static tensile test since they are independent of 
testing conditions and sample dimensions. GN (T-8) 


Utility and Non-standard Impact Testing. SAM Tour 
(Lucius Pitkin, Inc.) Am. Soc. Testing Materials, Preprint, June 
1938, 12 pp. Review. A distinction is made between the ‘“‘sci- 
ence” and the “art’’ of impact testing. The science is defined as 
dealing with the technique of the test and test conditions and 
evaluation of results. The art is defined as including ali forms of 
impact tests as applied in industry. A plea is made for a wider 
use of the impact type of test in industry, even though a full 
theoretical or mathematical analysis and explanation of results 
cannot be made. Examples of utility and non-standard impact 
tests are described for the following materials: Fiber board, wood, 
concrete, stone, enamel, automobiles, tire chains, small rollers, steel 
spring stock, gear teeth, cap screws, pipe and tubing, thin wall 
tubing and rails. Standard machines can easily be adapted for 
non-standard test specimens. Expensive forms of test specimens 
are not necessary. VVK (T-8) 
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A Study of Intensifying Screens for Gamma-ray Radiography. 
CHARLES W. Brices (U. S. Naval Res. Lab.) & Roy A. GEZELIUS 
(Taylor-Wharton Iron & Steel Co.) Am. Soc. Testing Materials, 
Preprint, June 1938, 11 pp. Research. A number of different 
types of calcium tungstate intensifying screens were exposed to 
y-rays, and from the resulting film densities, exposure charts were 
prepared. With calcium tungstate screens the exposure does not 
vary directly with the amount of Ra used. The greater the 
amount of Ra available the shorter is the exposure time per milli- 
gram. With Pb screens the exposure varies directly with the 
amount of Ra used. Calcium tungstate intensifying screens show 
considerable variations among themselves. They retain their 
fluoroscopic effect when long exposures are given, thereby acting 
to increase the film density. The sensitivity recorded by using 
these screens was inferior to that of the Pb-foil screens. Also, 
the longer the exposure the poorer the definition, due to the 
fogging or clouding over of the defects by the fluoroscopic effect 
retained by the screens. As calcium tungstate screens are limited 
to comparatively short Y-ray exposures on thin sections, and the 
wave-length of the y-ray makes it unsuitable for use on thin sec- 
tions, it appears that these screens are at present useful only in 
cases where good sensitivity and contrast are not required. 


VVK (T-8) 


Practical Application of the Notched-bar Impact Test. G. C. 
RIEGEL & F. F. VAUGHN (Caterpillar Tractor Co.) Am. Soc. Test- 
ing Materials, Preprint, June, 1938, 7 pp. Experience since 1926 
of this company has led to the adoption of the notched-bar impact 
test as indispensable for all steels. Its utility lies in its ability 
to detect and evaluate the effects of many factors upon which the 
quality and reliability of steel and Fe products depend; namely, 
relative metal quality aside from that associated with dynamic 
loads, the reliability of the quality of heat treatment, and the rela- 
tive sensitivity to cleavage under conditions of suddenly applied 
stresses or frequent overloading by gradually applied stresses. 
Data are submitted. VVK (T-8) 


Bibliography on Industrial Radiography. HERBERT R. ISEN- 
BURGER. American Documentation Inst., Document 1139, 1938, 
52 pp. Available in photoprint form for $3.32. This _bibli- 
ography, a supplement to an earlier book (see also Metals and 
Alloys, Vol. 5, Apr. 1934, p. MA 145) contains 776 references. 
The arrangement is chronological, without other classification, and 
the period from 1690 to July, 1938, is covered. (T-8) 
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A Southwark Tate-Emery Testing Machine (which re 
cently replaced an older Southwark Machine) is kep! 
in continuous operation at Summerill Tubing Co.., 
Bridgeport, Pa., manufacturer of seamless drawn tub- 
ing, for testing large quantities of tubing for aircrai 
and other purposes. Check tests are made on ever 

500 feet, regardless of the size of the order. Pull test 

are made on all shipments, no matter for what purpos: 
the tubing is to be used. Not even a sample is sex 

out before it goes to the laboratory for physical tes: 
Complete records are kept so that orders always can 
be duplicated . . . accompany each shipment so that 
essential facts and figures are immediately available 
to the purchaser. 














Comprehensive physical tests in the laboratories of 
materials manufacturers are all-important to aircrait 
builders . . . contribute to the sound engineering and 
construction that are later proved by the spectacular 
flights of the test pilots. 


Leading manufacturers test because it pays... prefer 
Southwark equipment because it is modern, fast, 
dependable. Write for catalog. Ask also about 
Southwark Calibration Service ...largest assortment 
of proving rings in the United States, for calibrating 
all types of testing machines. 
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Effect of Size and Type of Specimen on the Torsional Prop- 
erties of Cast Iron. JASPER O. DRAFFIN & W. L. COLLINS 
(Univ. Illinois) Am. Soc. Testing Materials, Preprint, June 1938, 
5 pp. Research. Tests were made on 48 machined specimens, 
4 trom each of 2 heats of cast Fe, the material being a part of 
he bars from which the tension specimens reported on last year 
(Proc. Am. Soc. Testing Materials, 1937, Part II, p. 88) were 
taken. The specimens were (1) solid, 3/4 in. and 1 in. in 
diameter and (2) hollow, 1 in. in outside diameter with wall 
thickness of 1/8 in., 1/4 in., and 11/32 in. Strain measurements 
were made on all specimens. The torsional properties of the Fe 
were found to be practically the same for both diameters of the 
solid specimens. For the hollow specimens, the maximum unit 
strain and the modulus of rupture were found to decrease as the 
wall thickness decreased. The modulus of rupture obtained with 
a wall thickness of 1/8 in., or a ratio of wall thickness to outside 
radius, t/r, of 0.243, was approximately equal to the tensile 
strength of the cast Fe when tested in direct tension. 
VVK (T-8) 
Spectroscopic Measurement of the Temperature at Different 
Points of Flames and Electric Arcs (Mesure de la Température 
en Différents Points des Flammes et des Arcs par Voie Spectro- 
scopique) P. CoHEuR. Rev. Universelle Mines, Vol. 15, Aug. 
1938, pp. 650-652. Descriptive. A method is developed for 
determining temp. beyond those which can be measured by pyrom- 
eters (higher than 3000° C.) by focussing the spectrometer on the 
point whose temp. is to be determined. The temp. is calculated 
from the relative intensities of the rays of the molecular rotation 
band emitted at the focussed point. The energy of a molecule in 
an electronic vibratory state can be expressed by the first term of a 
Fourier series. The formula and the application of the theory 
are fully explained. Ha (T-8) 


A Novel Portable Hardness Tester for Rockwell and Brinell 
Tests (Ein neuer tragbarer Hiarteprufer fiir Rockwell- und 
Brinell Versuche) Kart FRANK. Tech. Zentrallblatt prakt. Metall- 
bearbeit., Vol. 48, July 1938, pp. 527-528. Descriptive. The 
new combination hardness machine is intended for testing of rolls, 
cylinders, heavy rods and otherwise inaccessible machinery parts. 
The tester uses a 120° diamond cone and 150 kg. load for Rock- 
well readings. Instead of weights, calibrated springs are em- 
ployed for loading the indenter. 187.5 kg. load is used for the 


Brinell test. All sensitive parts of the instrument are shielded and 
inside the tester. EF (T-8) 
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Effect of Ammonium Chloride on the Emission Spectral 
Lines of a Metal on Passage of a Spark between a Positive 
Electrode and an Electrolyte (Der Einfluss von Ammonium- 
chlorid auf die Emissions-Spektrallinien eines Metals beim Uber- 
gang eines Funkens zwischen einer positive Elektrode und 
einem Elektrolyten) P. JoLipois. Z. anorg. allgem. Chem., Vol. 
236, Mar. 12, 1938, pp. 121-123. Experimental. Description of 
a liquid spark gap for quantitative spectral-analysis with which it 
is shown that, by increasing the content of NH,Cl in the electro- 
lyte, the intensity of the Mn line 2798.3 A.U. is increased with a 
blackening of about 0.1 per 0.4 N increase in concentration. Since 
the same effect is produced by the addition of 4 mg. of Mn to a 
16 mg./l. solution, the presence of 0.1 g. NH,CI/I. containing 16 
m. Mn would cause an error of 0.02 mg. of Mn, which is less 
than the ordinary error of spectroscopic determination. HFK (H-8) 


Mechanical Properties of Rolled Profiles as Dependent on the 
Place from which Samples Are Cut (Festigkeitseigenschaften 
von Walzprofilen in Abhangigkeit von der Probeentnahmestelle) 
Geo. WELTER. Rev. Tech. Luxembourg., Vol. 30, July/Aug. 
1938, pp. 85-98. Practical experiments were made to discover 
how far the tensile strength, elongation, reduction in area, notch- 
toughness and hardness differ in samples cut from different parts 
of a rolled profile. Considerable differences. were found in the 
values for samples cut in the direction of rolling and transverse 
to it; the latter were in general higher, especially in flange and 
web. Elongation showed the greatest difference, the ratio of 
transverse to parallel was 1.34. It is emphasized that inevitable 
differences in chemical composition and structure occur because 
of the rolling process, so that the samples should be selected from 
places where representative averages can be expected. Ha (T-8) 


Extension and Revision of the Arc Spectrum of Silicon. 
Cart C. Kress. J. Research Nat. Bur. Standards, Vol. 21, Aug. 
1938, pp. 185-205. Original research. A new survey has been 
made of the spectrum emitted by neutral Si atoms. Revised wave 
lengths and intensities are given for 400 lines between 1565 A. U. 
in the ultraviolet and 12,270 A. U. in the infrared. The fine 
structure of some red and infrared lines that appear diffused 
when emitted by the arcs has been resolved by enclosing the light 
source in an atmosphere of N; at reduced pressure. Most of the 
Si lines longer than 3000 A. U. and many that are not emitted 
in the arc but are predictable from the terms presented, correspond 
to faint Fraunhofer lines heretofore unidentified. WAT (H-8) 
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Note on the Hardness Measurements of Very Hard Steels 
and White Cast Irons. J. S. VANICK & J. T. Easn (Internl. 
Nickel Co., Inc.) Am. Soc. Testing Materials, Preprint, June 1938, 
9 pp. Research. In the use of hardness specifications for the 
manufacture and purchase of very hard cast irons and steels, difh- 
culties have been encountered in expecting consistent relationships 
between the several forms of hardness testing employed. In some 
cases the correlation between hardness values obtained upon hard- 
ened steels has been used indiscriminately upon the very hard cast 
irons. The resulting difficulties led to an exploration of the hard- 
ness values, obtained upon very hard test blocks of chilled alloy 
cast irons and upon correspondingly hard steels, all tested in 
accordance with the standard procedures for hardness testing. 
Brinell, scleroscope, Rockwell and Vickers tests were made. A 
result typical of the work shows that the actual Brinell values 
upon the chilled Ni-Cr cast Fe type will exceed the Brinell hard- 
ness obtained upon forged steels of the same scleroscope hardness 
by approximately 40 Brinell units. Conversely, at the same Brinell 
hardnesses, the chilled hard Fe will possess a scleroscope value 5 
to 7 points lower than that of a forged hardened steel. In the 
range of 65 to 85 scleroscope, the Ni-Cr chilled Fe Vickers hard- 
ness values are approximately 65 units higher than tool steel of 
the same scleroscope hardness. The scleroscope to Rockwell and 
Vickers to Brinell comparisons seem to maintain a fairly consistent 
relationship. The hardness of rolls is often used as an indication 
of their expected performance, and in general the performance in 
service of rolls of the same general type increases with an increase 
in hardness. The Shore scleroscope should not be used, however, 
as an indication of performance when comparing chilled Fe rolls 
with forged steel rolls, for observations have been made in many 
practical applications where the output of a hard chilled Fe having 
a scleroscope hardness of 90 excels the output of a forged steel 
roll with a scleroscope hardness exceeding 100. It is evident, 
therefore, that the scleroscope values are not a reliable index of 
the performance nor of the comparative hardness in the very high 
hardness ranges. German scleroscope values are not directly 
equivalent to results obtained with American instruments, but are 
10 to 15 units higher in the high hardness range. VVK (T-8) 


The Theory of Impact Testing: Influence of Temperature, 
Velocity of Deformation, and Form and Size of Specimen on 
Work of Deformation. D. J. McApAM, Jr. (Natl. Bur. Stand- 
ards) & R. W. CLyne (Am. Steel Foundries) Am. Soc. Testing 
Materials, Preprint, June 1938, 20 pp. An abridgment of a 
chapter of a book by the authors entitled “Strength of Metals: 
With Special Reference to Spring Materials and to Stress Con- 
centration,” to be published shortly by the A. S. M. E. An im- 
pact test should not be viewed as a simulation of shock in serv- 
ice, and should not be limited to metals that are to be subjected 
to impact in service. The object of an impact test should be to 
determine whether a structure or machine would be in danger of 
failure from brittleness under service conditions. In most struc- 
tures and machines there are one or more regions of relatively high 
concentration of 3-dimensional tensile stress. In these regions, 
during application or change of load, the specific velocity of de- 
formation is relatively high. If, as a result of this increased 
velocity of deformation, the resistance to flow becomes relatively 
higher than the resistance to cohesive failure, the fracture will be 
brittle rather than ductile in character, and the amount of energy 
required to produce failure will greatly decrease. Similarly, a 
decrease in temp. results in an increase in the resistance to flow in 
relation to the resistance to cohesive failure. This causes danger 
of the same granular fracture (the so-called cold brittleness) 
rather than fibrous fracture, the energy required to produce frac- 
ture decreasing very rapidly (in most steels) on passing a certain 
temp., which is dependent upon the composition and heat treat- 
ment of the metal, the shape and size of the piece, and the speed 
of loading. Anything that tends to raise this critical temp. in- 
creases the danger of cold brittle failure, and vice versa. Thus, 
the greater the size of the structure, the greater is the tendency 
to cold brittleness, and the less is the specific work of cold-brittle 
steel. The paper discusses the problem of impact failure as 
affected by these different variables. VVK (T-8) 


Gamma-ray Radiography. GiLBERT E. DoAN & SHANG-SHOA 
YounG (Lehigh Univ.) Am. Soc. Testing Materials, Preprint, 
June 1938, 10 pp. Study undertaken to refine the accuracy and 
lower the cost Of testing welds radiographically. In y-ray radi- 
ography, dependable registry may be obtained from the penum- 
bral shadow, the formula developed permitting a calculation of 
the minimum distance permissible in obtaining certain registry. 
At very short distances, such as those that form a vertex angle of 
10° or more between source and flaw, registry by penumbral 
shadow becomes undependable, unless the flaw lies very close to 
the film. Sharp “shadows” were obtained at 14 in. source-to-flaw 
distance with a ¥% in. radon bulb, and at 20 in. with a 4 in. bulb. 
In these cases the source and flaw subtend a common vertex angle 
of about 2°. This result indicates the superiority of a small bulb 
in Y-ray testing. VVK (T-8) 


MA 724 


t.- 


ee 


10 


Sa. Fatigue Testing 


H. FF, MOORE, SECTION EDITOR 


The abstracts appearing under this heading are prepared in co- 
operation with the A.S.T.M. Research Committee on Fatigue of 
Metals. The purpose of this cooperation is to make readily 
available complete references to the literature of this subject. The 
Committee does not necessarily subscribe to the statements of etthes 
the author or the abstractor. 


Notch Sensitivity, Strain Hardening and Damping of Steels 
Subjected to Alternating Torsional Stressing (Ueber Kerbemp- 
findlichkeit, Verfestigung und Dampfung von Stihlen bei 
Drehschwingungsbeanspruchung) HANS KAHNT. Z. tech. Physik, 
Vol. 18, Aug. 1937, pp. 230-237. Original research. Ten dif- 
ferent steels variously heat-treated were subjected to alternating 
torsional stressing at constant deformation according to the method 
of A. Esau & H. Kortum (Metals and Alloys, Vol. 5, Apr. 1934, 
p. MA 148) and their alternating torsion fatigue limit, notch sen- 
sitivity, strainability, and damping capacity were determined. Con- 
stitution was investigated micrographically. The results are com- 
piled in a table and plotted in diagrams in terms of numerous 
newly defined quantities, such as damping, stable damping, change 
of damping due to straining, notch sensitivity, and other allied 
concepts. In some cases, with a slight annular notch, the notch 
sensitivity is very low, independently of the stable damping as 
determined on unnotched test bars. In general, at a low notch 
sensitivity an annular notch produced a strong increase of the 
stable damping. From this fact it is concluded that the alternat 
ing stresses at the bottom of the notch had far exceeded the ordi 
nary ultimate strength of the material without causing a failure 
of the specimen. Thus, also with alternating stresses and with a 
non-uniform stress distribution a flow impediment occurs, th. 
prerequisite of which is, apparently, a very uniform grain struc 
ture. The change of damping and the increase of strength due t 
straining were not always parallel. Therefore, in some cases, th 
straining must be interpreted not as an after-effect phenomenon, 
but as a strain-hardening due to the flow impediment. This vie 
is based on the observation that the damping increases rapid! 
with progressing strain hardening and becomes stable after but 
few stress cycles, whereas the straining, as an after-effect, is co: 
nected with strong long-range changes of damping and a drop 
the stable damping. ORS (8a 


The Determination of an Index of Tensile Strength under 
Vibration by Means of a Combination Bending and Tensile Tes: 
(Ueber die Bestimmung einer der Schwingungsfestigkeit nahest«- 
henden Kennziffer mittels des Biege-Zug-Versuches) Enic:: 
Mour. Z. Metallkunde, Vol. 30, Jan. 1938, pp. 30-35. Exper 
mental. In the bend-tensile test the specimen is subjected to ba: 
and forth bending while under tension. A review of combinatic» 
bend-tensile tests shows that (particularly on wire samples) t!: 
angle of + 90° is so great that the metal fails from bending 
alone after a few cycles. However, if the angle is kept in the 
order of + 20°, the number of cycles is not critical. The critic.l 
load determined in this way in tests which require only a few 
hours is comparable to that determined in ordinary long time 
endurance tests. The Relation between Bend-tensile Strength 
and Fatigue (Bending) Strength (Ueber den Zusammenhang 
zwischen Biege-Zug-Festigkeit und Biegewechselfestigkeit) [b/d , 
Feb. 1938, pp. 71-73. Comparisons were made between fatigue 
(bending) tests and “bend-tensile’’ tests for a number of alloys. 
Both give the same fatigue strength, but the latter is very much 
simpler and speedier. Theoretically, the endurance test is the 
limiting case of the “bend-tensile’’ test, but the latter approaches 
actual conditions more closely. GD (8a) 


Torsion Fatigue Resistance of Some Structural Steels (La 
resistenza alla fatica per torsione di alcune acciai da costruzione ) 
L. Locatt. Ind. Meccan., Vol. 20, May 1938, pp. 341-347; June 
1938, pp. 471-478; July 1938, pp. 573-578. Comprehensive re- 
view of work done on torsional fatigue of structural steels. Results 
of tests are discussed, tables of mechanical properties given, and 
testing methods described. Numerous experiments showed that 
fatigue resistance to symmetrical alternating torsion is about 0.6 
of the rotating bending resistance and about 1/3 of the static 
tensile strength. Asymmetrical torsion fatigue resistance (zero 
to a max.) is about 1.8 to 1.9 times that of the alternating sym- 
metrical fatigue resistance. Ha (8a) 


Fatigue and Corrosion Fatigue of Steels. BLAINE B. WESCOTT. 
Mech. Eng., Vol. 60, Nov. 1938, pp. 813-822, 828. Carefully written 
summary of present-day knowledge of fatigue of steels, under the fol- 
lowing headings: Historical, Determination of Endurance Limit, 
Correlation of Fatigue Limit with Tensile Strength, Effect of Nature 
of Stresses on Fatigue Limit, Nature of Failure by Fatigue, Effects 
of Processing Treatments on Fatigue Limit, Notch Sensitivity and 
Strain Hardening, Damping Capacity and Fatigue, Corrosion 
Fatigue. 25 references. HFM (8a) 
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The Examination of Metals in Polarized Light. L. V. Fortrer 

& J. E. Witson (Bausch & Lomb Optical Co.) Am. Soc. Testing 
Materials, Preprint, June 1938, 14 pp. The significance of illumi- 
nating and examining opaque surfaces in polarized light is dis- 
cussed. The authors show that a specular reflecting surface may 
alter the brightness of a beam of light if the surface is tilted 
obliquely to the plane of vibration of the beam of illumination. 
This is the reason for scratches on highly polished surfaces show- 
ing bright in an otherwise extinct field when examined between 
crossed nicols. Most metal oxides are in nature colored, but when 
polished and examined by means of vertical illumination, reflect 
sufficient light to obscure their color completely. If examined be- 
tween crossed nicols, the surface reflection is eliminated and their 
true color becomes visible. A brief description of the way exist- 
ing microscopes can be corrected to make observations in polarized 
light is given. A more extensive description of a new polarizing 
rtical illuminator which leads to more efficient bright field 
lumination is included. This illuminator provides an improve- 
nt in the quality of polarized light. The microscope in which 

is illuminator is incorporated has many novel features that aid 
its use for both visual and photographic purposes, whether 
sed in polarized light or bright-field applications. Applications 
polarized light to the identification of copper oxide, copper 
Iphide, chromic oxide, and glassy silicates are» illustrated, and 
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the use of this technique in studies of grain size, preferred orienta- 
tion, and identification of phases in Al alloys are also illustrated 
Other applications such as the measurement of anodic coating 
thickness on Al alloys are described. It is pointed out that only 
by systematic investigation can the full utility of the polarizing 
microscope be realized in any specific field of investigation. 
VVK (9) 
Method for the Preparation of Single Crystalline Cleavage 
Planes of Metals in a High Vacuum, and Its Prospects with 
Respect to the Study of Present Day Problems of Surface 
Physics (Verfahren zur Herstellung einkristalliner Spaltflachen 
von Metallen im Hochvakuum und seine Aussichten auf die 
Untersuchung gegenwéartiger Fragen der Oberflachenphysik) 
WERNER KiuGE. Physik. Z., Vol. 39, Aug. 1, 1938, pp. 582-585. 
Original research. The experimental method is fully described 
and has been successfully applied to Zn. It permits a cleavage 
along either the base or prism plane. The application of this 
method to the study of electron interference on surfaces, sec 
ondary electron emission, phenomena of adsorption, optical con 
stants and surface photo-effects is critically discussed. EF (9) 
Electron Microscopic Observations of Twin Formation in an 
Iron-nickel Alloy (Elektronenoptische Beobachtungen’ der 
Zwillingsbildung in Nickeleisen) W. G. BuRGERS. Metallwiri 
schaft, Vol. 17, June 17, 1938, pp. 648-650. Original research 
A study of electron-emission microscope pictures revealed that the 
Fe-Ni alloy recrystallized free from twins. Small twin lamellae ) 
appear spontaneously in the recrystallized grains, some of them 
increasing in size with time. GA (9) 
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Reflections on Rupture. P. W. BripGMAN (Harvard Univ.) 
J. Applied Phys., Vol. 9, Aug. 1938, pp. 517-528. Critical dis- 
cussion of ideas on the rupture of materials. The association 
of overload with rupture has lead to an intuitive concept of the 
cause of rupture and also to the intuitive feeling that the direction 
of the rupture must be directly related to the direction of the 
force causing it. Looking at the situation from an atomistic stand- 
point, it may be seen that there is no simple connection between 
stress and the net force on the individual atoms which is 
always zero at equilibrium. Likewise, there is no simple relation 
between large scale strain and the individual atomic displacements. 
Thus the critical macroscopic stress or strain are both inadequate 
to express the conditions in the microscopic domain in which the 
fracture originates. A complete theory of rupture including the 
atomic instability from which every fracture probably originates 
encounters such complexities in even simple crystal lattices that a 
general solution seems beyond mathematical possibility. The con- 
ditions favoring atomic instability are discussed and it is pointed 
out that strain components for which the corresponding stress 
component is zero may exist. Several examples are discussed in 
which rupture occurs in a direction in which there is no stress 
component or in which rupture even occurs in a direction against 
the applied stress. Rupture on release of pressure in cylinders 
plastically deformed by uniform hydrostatic pressure is discussed. 
The important effect of internal and surface imperfections in the 
crystal structure is emphasized. HFK (9) 

The Different Types of Precipitation (Die verschiedenen 
Arten der Ausscheidung) U. DeHLINGER. Z. Metzallkunde, Vol. 
29, Dec. 1937, pp. 401-403. Review and original interpretation 
of precipitation theory. All precipitation reactions are classified 
as: (1) Low- temp. aging, which is characterized by formation of a 
complex, and no microscopic or X-ray evidence of changes, and is 
analogous to a homogeneous gas reaction. (2) Microscopically 
homogeneous high-temp. aging, characterized by true precipitation 
which is at first highly dispersed and undetectable with the micro- 
scope; the precipitate finally agglomerates and becomes visible, the 
a values change continuously, analogous to a heterogeneous 
gas reaction. (3) Microscopically heterogeneous high-temp. aging, 
characterized by the observance of growing areas in the micro- 
scope and the simultaneous appearance of initial and final ao 
values with a change in intensity only, analogous to an auto- 
catalytic heterogeneous gas reaction. GD (9) 

The Plastics for Mounting of Metallographic Samples. L. L. 
WYMAN (Gen. Elec. Co.) Am. Soc. Testing Materials, Preprint, 
June 1938, 5 pp. Appendix to report of A. S. T. M. Committee 
E-4. Plastic materials now available may be divided into 2 classes. 
The thermoplastic resins are formed by heat, or heat and pressure, 
without undergoing a chemical change, such as casein, vinyl 
chloride, methyl methacrylate, polystyrene, ethyl cellulose, cellu- 
lose acetate and cellulose nitrate. The thermosetting resins under- 
go a final chemical change or “‘setting-up’’ during the forming 
process under the influence of heat and pressure. Examples of the 
latter are aniline formaldehyde, phenol formaldehyde with wood 
or mineral filler, phenol furfural with wood or mineral filler and 
urea formaldehyde. Recommended molding practice for the above 
is given. The requirements and technique of application are dis- 
cussed. VVK (9) 

Simple Electron Microscopes. R. P. JOHNSON (Gen. Elec. Co.) 
]. Applied Phys., Vol. 9, Aug. 1938, pp. 508-515. Review of a 
certain class of simple electron optic tubes that contain no electron 
lenses and use only a single high voltage. The image on the 
fluorescent screen is a simple projection of the cathode surface, 
and the magnification depends on the geometry of the arrange- 
ment. This type of electron microscope lends itself well to the 
study of various metallurgical and thermionic problems. Several 
examples are given, such as the electron images of clean W wires 
and of single crystal W spheres. The adsorption and migration 
of impurities on metal surfaces is easily followed. 22 references. 

HFK (9) 

The Structure of Polished Metal Surfaces (Zur Struktur 
polierter Metallflachen) E. PLesstinc. Physik. Z., Vol. 39, Aug. 
15, 1938, pp. 618-620. Original research. Au, Ag, Ni, Cu, and 
Fe surfaces were polished under benzol with antelope leather for 
15 hrs. and longer without using a polishing agent (which might 
introduce oxides). Electron diffraction pictures showed, con- 
trary to experiments of Dobinski (PAi/. Mag., Vol. 23, 1937, p. 
397), that there is no oxide formation on the surface. The 
“amorphous” Cu, Ni and Fe layers obtained by polishing of the 
surface of these metals possess a mean atomic distance that is 
hardly different from that of Au and Ag surface layers. EF (9) 


The Formation of Precipitation Nuclei in Solid Solutions 
(Die Keimbildung bei der Ausscheidung in  metallischen 
Mischkristallen) R. BECKER. Ann Phys., Vol. 32, May 1938, 
pp. 128-140. Theoretical. The determination of the free energy 
ot a solid solution, and from it the calculation of the energy 
required for the formation of nuclei, is investigated. This gives a 
basis for determining the frequency of nucleus formation. A 
numerical example illustrates the practical application of the 
theory. Ha (9) 
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Release of Gases by Metals Heated in a Vacuum (Die Gasab- 
gabe erhitzter Metall in Vakuum) J. A. M. vAN LiemMpPT. Ree, 
Trav. Chim., Vol. 57, July/Aug. 1938, pp. 871-882. In German. 
Original research. Although abundant information on the release 
of gases by metals heated in vacuo is available, easily applicable 
formulas for the course of degasification in relation to time are 
lacking. Experiments yielded the following results. The loss of 
gases in per cent (—100,) of heated metallic sheets and wires 
in a high vacuum is expressed by the following equations: 





/Dt 
for sheet (p< 1/2) p= 4/8 V-—— 
/@W 
for sheet (p > 1/2) p==1 — 86/16 V—— 
/Dt 135.7 
for wire (p < 2/3) p=—-4/Ro V—— § 1 — Vv 
T R. T 
[ 
for wire (p > 2/3) p=-1 — R.o/12 V—— 
Dt 
in which D = diffusion coefficient, t —= time, Ro = wire radius, 


5 = thickness of sheet. These formulas are in satisfactory agree- 
ment with experimental results mostly obtained on Ni. The time 
required for complete degasification (p = 0.98) is calculated by 
the equations: 

10 7 5° 


(sheet ) 


177 R,’ 
——— (wire) 


EF (9) 


The Mechanism of Double Displacement in Reactions in the 
Solid State (Ueber den Mechanismus von doppelten Umsetzun- 
gen durch Reaktion im festen Zustand) CARL WAGNER. 7. 
anorg. allgem. Chem., Vol. 236, Mar. 12, 1938, pp. 320-338 
Theoretical and experimental. The object of the paper is to 
develop a general working hypothesis for the diffusion phenomen: 
involved in the reaction A -+- B = C +- D, occurring in the solid 
state. An important factor is always the position of the reaction 
products. The case in which the reaction products are formed i» 
parallel layers normal to the line of contact between the parert 
substances has already been considered by W. Jost (See Met.’ 
and Alloys, Vol. 9, July 1938, p. MA 459). The author co: 
siders the alternative view that the reaction products are form« 
in adjacent layers parallel to the line of contact of the initi 
substances, and shows that the displacements can be described 
the result of local elementary currents. If the e.m.f. of the reac- 
tion is know and certain simplifying assumptions are made, it is 
possible to calculate the reaction velocity. The effect of the elec- 
trical resistance of the reaction products is considered and a tinic 
law is developed which expresses the increase in reaction shect 
thickness with time. Certain experiments are described which give 
results partly in qualitative and partly in semi-quantitative agrec- 
ment with those predicted by the working theory. It is mentioned 
that this theory should be applicable to powder reactions, but here 
other factors, such as nucleus formation and phase boundary re- 
actions, are predominant in determining the total reaction velocity. 

HFK (9) 


The Origin of Recrystallization Diagrams as Related to the 
Influence of Heating Rates (Zur Entstehung des Rekristallisa- 
tionsschaubildes unter Beriicksichtigung des Einflusses der Erhit- 
zungsgeschwindigkeit) Lupwic GRAF. Z. Metallkunde, Vol. 30, 
Mar. 1938, pp. 103-108. Discussion with a few experiments. 
Recrystallization diagrams relating grain size to annealing temp. 
and amount of cold work frequently show a minimum along the 
temp. axis. This minimum is obtained only when heating to the 
annealing temp. is very rapid. To explain this minimum, the 
diagrams for 3 different modes of crystal growth are drawn: (a) 
Nucleation by energy differences on slip planes, twins, dislocations, 
etc.; (b) the growth of certain grains in preference to others as a 
result of differences in surface energy due to grain size or differ- 
ences of orientation; (c) coagulation of very small grains, such 
as those produced by electrodeposition, so as to attain a stable 
size. By considering the temp. dependence of (a), (b), and (c) 
it is possible to derive the usual shape of recrystallization diagram 
for either rapid or slow heating. GD (9) 


The Latest Developments in the Theory of Binary Metallic 
Solid Solutions (Die neuere Entwicklung der Theorie d 
binairen metallischen Mischphasen) G. Mo.tere. Metallwirt- 
schaft, Vol. 17, June 17, 1938, pp. 650-654. Review. Briefly 
reviews various theories on the question of order and disorder in 
binary metal systems. The work of Wagner and Schottsky, Bragg 
and Williams, Bethe and Peierls and the more recent work of 
Kirkwood are considered. GA (9) 
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Intermetallic Compounds Produced by Next Nearest Neighbor 
{nteraction in Alloys. F. Brrrer (Mass. Inst. Tech.) J. Chem. 
Phys., Vol. 6, Jume 1938, pp. 339-340. Original research. Al- 
though a general interpretation of the formation of intermetallic 
compounds in binary alloy systems may be difficult, a simple exten- 
sion of the Bragg-Williams theory of order-disorder in alloys can 
cover certain types of such compounds, in spite of the neglect of 
such important factors as fluctuations, lattice vibrations, lattice 
distortions, etc. A convenient way of describing the long range 
order in a crystal is by means of the concentration of atoms of 
types A and B in interpenetrating sub-lattices, as demonstrated by 
Shockley (J. Chem. Phys., Vol. 6, Mar. 1938, p. 130) for the 
system CuAu. The same procedure is applied to the simpler case 
of a body-centered cubic lattice. This may be broken up into 2 
simple cubic lattices, which have the property that every atom 
of one lattice has its 8 nearest neighbors on the other lattice Each 
of these simple cubic lattices may be further broken up into 2 
lattices which have the property that every atom of one has its 6 
next mearest neighbors on the other. Equations are derived by 
means of which the “entire behavior of a binary system may be 
worked out.” In face-centered cubic alloys, compounds of the 
form AsB, AB, AB; may be described by a similar analysis, as ad- 
vanced by the author. EF (9) 


Some Physical Phenomena at the Temperature of Liquid 
Helium. E. F. Burton. J. Applied Phys., Vol. 9, Aug. 1938, 
pp. 489-499. Review of very recent research on the properties 
of liquid He and on the peculiar magnetic properties of metals in 
the supraconducting state. Experimental technique in low temp. 
studies is briefly described. Liquid He shows 2 states, the transi- 
tion temp. between which is 2.19° K. He II, existing below this 
point, has 1/10 of the viscosity of He I in spite of its lower 
existence temp. Another startling discovery is that He II 
apparently has infinite thermal conductivity. Since all of the 
thermal energy at the transition point is energy of disorder, it is 
possible to regard heat conduction as a flow of disorder rather 
than as a flow of vibrational energy. The phenomenon of supra- 
conductivity and the effect of external magnetic fields upon it is 
discussed. Metals manifest certain peculiar magnetic properties 
in the supraconducting state behaving as materials with almost per- 
fect diamagnetic properties. Peculiar time lags accompanying the 
transition ae supraconducting to normal states have been studied 
nd found to be associated with decay periods of eddy currents. 
Che question of a possible lower limit to the linear dimensions of 

supraconductor is discussed briefly. HFK (9) 


The Atomic Basis of Crystal Plasticity (Atomistische Grund- 
lagen der Kristallplastizitit) ALBERT KOCHENDORFER. Z. Metall- 
unde, Vol. 30, May 1938, pp. 174-178. Critical review. From 
experimental data on single crystals, it can be shown that a frac- 
‘tion So of the shear stress o is a function of the rate of deforma- 
tion, ur Ao=>@(u). Then the true amount of hardening, Y, 


is given by: y = o — ¢ (u). The action of an external shear 
tress on a real crystal is to generate irregularities or ‘‘dislocations’’ 
it the mosaic boundaries. The formation of N = 6.06 X 10” 


dislocations requires about 50,000 cal. These dislocations set up 
permanent stress systems in the crystal, which oppose the external 
shear stress that created them. The resultant stress components of 
all these dislocations are then equal to y. Equations relating 
Y to temp. and rate of stress are set up on this basis and shown to 
be consistent with experimental data. GD (9) 


The Theory of Diffraction of X-rays by Crystals of Periodic 
Structure. I. M. Lirsuits. Zur. Ekspil. i. Teor. Fiz., Vol. 8, 
Jan. 1938, pp. 70-83. Im Russian Theoretical. Generalizing the 
theory of diffraction of X-rays by crystals of periodic structure 
(Zwischenzustand as defined by U. DEHLINGER & L. GraF, Z. 
Physik, Vol. 64, 1930, pp. 359-377) of L. D. Lanpau (Zhur. 
Eksptl. i Teor. Fiz., Vol. 7, 1937, pp. 1227-1231), the author 
develops formulas for the most general case that the elementary 
regions have different constants a; in the direction of periodicity 
of the crystal structure, with the probabilities ps, and mutual dis- 
placements qs, with the probabilities y,. Assuming a definite 
mechanism governing the distribution of the elementary regions 
in a crystal of periodic structure, the author gives formulas for the 
X-ray diffraction in this case. ORS (9) 


Atomic Heat of Nitrogen in Various Nitrides. I. SHUN-ICHI 
SATOH. Sci. Papers Inst. Phys. Chem. Research, Tokyo, Vol. 34, 
July 1938, pp. 751-760. In English. Original research, to find 
the atomic heat of N in various nitrides and its variation with 
temp. The atomic heat of N was deduced from the molecular 
heats of various nitrides in order to find the atomic heat of N 
for the purpose of applying Neumann-Kopp’s law. It was found, 
within the limit of present knowledge, that the atomic heat of N 
is about 2.4 in the case of nitrides of elements having small 
atomic numbers, and about 4 in the case of nitrides of elements 
that have large atomic numbers. These values, between 2 and 5, 
are considerably removed from the value 6.2 according to Dulong- 
Petit. Nitrides incorporating elements of small atomic numbers 
possess small temp. coefficients. EF (9) 
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9a. Ferrous 


J. S&S. MARSH, SECTION EDITOR 


The Iron End of the System Iron-aluminum-carbon (Die 
Eisenecke des Systems Eisen-Aluminium-Kohlenstoff) K. LOn- 
BERG & W. ScuHmipt. Arch. Eisenhittenw., Vol. 11, June 1938, 
pp. 607-614. Original research. The equilibria of the Fe end 
of the ternary system Fe-Al-C were determined, particularly the 
appearance of a ternary carbide of uncertain composition. This 
carbide is ferromagnetic, with a face-centered cubic structure; in 
the alloys studied the lattice constant was 3.719 to 3.780 A.U. 
Earlier determinations were only partly confirmed. On the basis 
of earlier and present work, a new diagram was proposed. At 
medium and higher C contents, graphite appears only in alloys in 
which the double carbide is present in small amounts. Al addi- 
tions up to 4% favor the formation of graphite, but at 8% Al 
and above, graphite appears only in traces. However, at from 18 
to 20% Al graphite again appears in larger amounts. The critical 
cooling rate is lowered as the Al content is raised to 4%; beyond 
that the critical cooling rate is raised again. SE (9a) 


The Iron End of the Iron-titanium-carbon Diagram (Die 
Eisenecke des Systems Eisen-Titan-Kohlenstoff) W. TorAUTE & 
A. BitrincHAus. Arch. Eisenhiittenw., Vol. 12, July 1938, pp 
33-37. Original research. In samples with up to 3% C and 
6% Ti no phases appeared in the system Fe-Fe,; Ti-TiC-FesC 
that are not present in the respective boundary systems. Apparently 
there is no appreciable solubility between TiC and Fe:C. In the 
binary system Fe-Ti, the y field extends to 0.8% Ti, this being 
widened by the addition of up to 0.35% C to 1.0% Ti; further 
additions of C again narrow the y field. At the same time, the 
a-y transformation is displaced at higher Ti contents to higher 
temp. so that the alloys low in C with 3% or more Ti remain 
ferritic to the melting point. The compound Fe;Ti may be pre- 
cipitated out of the @ phase. The diagram indicates that the 
quench hardness of steels is sharply lowered by Ti; in fact, with 
high enough Ti, the alloys remain ferritic and hence unharden- 
able. With very high Ti, from 4 to 22%, the precipitation of FesTi 
renders the alloys hardenable. These alloys are difficult to make, 
however, because they are so sluggish when melted. SE (9a) 
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The, Iron-Rhenium System (Das Zweistoffsystem Eisen- 
Rhenium) H. Eccers. Mitt. Kaiser-W ilhelm-Inst. Eisenforsch,, 
Diisseldorf, Vol. 20, No. 12, 1938, pp. 147-152. Original research. 
Fe-Re alloys were made of carbonyl Fe and metallic Re of 99.5% 
purity. Crucibles of sinter-corundum were used for alloys with 
up to 60% Re; above this, crucibles of beryllium oxide had to be 
used because of the higher melting point of the alloys. The 
m.p. of pure Re is 3170° = 60° C. The diagram was established 
up to 70% Re by thermal analysis, microscopically, and with 
X-rays. Five phases occur: (1) €, of unknown origin, stable 
down to room temperature and with low solubility for Fe. The 
formula is very likely FesRe2. (2) 7, which forms partly directly 
from the melt, disintegrates at 1205° C. eutectoidally. The eutec- 
toid composition can be represented by FesRe. (3) 8, which 
originates either directly from the melt or by peritectic reaction 
of melt and 7 at 1540° C. It is stable only above 1375° C.; be- 
low this temp. it disintegrates into y and 9. (4) Y, face-centered 
Y Fe can dissolve at 1205° up to 40% Re; at 895° C., 37% Re. 
The y field is narrowed and the a + y range has a minimum. 
(5) «, which originates either by translocation from Y crystals 
or peritectoidally at 895° C. by reaction between Y and €. The 
homogeneity range extends at room temperature to 29% Re. The 
system is compared with the systems Fe-W and Fe-Os; the latter 
are similar to Fe-Ni alloys in that the a — yY transformation is 
associated with marked hysteresis. Fe with more than 30% Re 
transforms sluggishly, in which respect it resembles most of the 
Fe-Os system. Both the Fe-W and Fe-Re systems form inter- 
metallic compounds (Fe;W: and Fe;Re:) that are very stable 
thermally, in addition to others (Fe,W and Fe;Re) that are not. 
The compound Fe;Re: is characterized by hardness and brittleness; 
alloys with 45-50% Re are so hard that they can not be machined. 
The partial system Fe-FesRe2 has 5 solid phases of which a and 8 
are identical. The other phases have lattices susceptible to differ- 
entiation by X-rays. 9 references. Ha (9a) 


Valence and Chemical Compression of Metals in Compounds 
with Gold (Ueber Wertigkeit und chemische Kompression von 
Metallen in Verbindung mit Gold) W. Bitz & F. Weipke. Z. 
anorg. allgem. Chem., Vol. 236, Mar. 12, 1938, pp. 12-23. Re- 
search. Experimental work on the preparation and chemical 
compression of Au-Cs, Au-Ba and Au-La alloys, followed by a 
review of past work on chemical compression in other alloys, 
now allows some deductions on the relation of chemical valence 
and periodic table position to the chemical compression or ap- 
parent change in molecular volume upon alloying. It had been 
found in past work that each constituent metal contributed a 
part called its volume increment to the total observed volume 
change, and that a metal’s volume increment was always about the 
same for various combinations of that metal with other metals. 
The volume changes of the baser metals paired with Ag, Hg 
and other metals were seen to approach a minimum reached in 
the combination with Au. Comparing all combinations contain- 
ing Au, it may be seen that in the monovalent metals the volume 
contraction doubles, going from Na to Cs in the periodic table, 
but in the Cs row it decreases 10-fold going from monovalent 
Cs to trivalent La. The electron gas volumes of these elements 
follow the same rule. Mechanical compressibilities by Bridgman 
increase 4-fold going from Na to Cs, but diminish 20-fold going 
from Cs to La. Hardness follows an analogous but less pro- 
nounced course, halving going from Na to Cs and increasing 10- 
fold from Cs to La. Thus the effect of increasing the valence 
of the unalloyed element is a reduction of its electron gas volume 
and a consequent decrease of chemical compression on alloying. 

HFK (9a) 

The Progress of Austenite Transformation in the Undercooled 
State of Iron-nickel-carbon Alloys (Ueber den Ablauf der 
Austenitumwandlung im unterkiihlten Zustand bei Eisen-Nickel- 
Kohlenstofflegierungen) HEINRICH LANGE & K. MATHIEU. Mitt. 
Kaiser-W ilhelm-Inst. Eisenforsch, Diisseldorf, Vol. 20, No. 10, 
1938, pp. 125-134. Original research. The austenite decomposi- 
tion of Fe-Ni-C alloys in the undercooled state was investigated 
magnetically. According to concentration and pretreatment of the 
alloys, two types of the y-a transformation occur which may be 
superimposed. One type is not affected by previous annealings; 
the austenite not transformed in this transformation remains un- 
changed. The other type is considerably affected by previous 
annealing. If this annealing takes place in the temperature range 
above the y-a transformation and below a temperature dependent 
on the composition, the y-a transformation is delayed; if annealing 
takes place below the temperature of transformation the latter is 
accelerated. If martensite has previously been formed even to a 
slight extent it acts like annealing at low temperatures, but much 
stronger. Annealing near the upper temperature limit of the 
transformation (about 200° C. higher) also raises the martensite 
point because of carbide precipitation, which reduces the C con- 
tent in the austenite. This carbide precipitate has its Curie point 
at 210° and can be recognized magnetically as well as metallo- 
pra hically. The tests are described in full, and a diagram for 

th transformations is given. 15 references. Ha (9a) 
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Solubility of Hydrogen in the Iron Lattice (Léslichkeit des 
Wasserstoffs im Eisengitter) M. WIDEMANN. Berg- x. Hiitten- 
mann. Monatsh. montan. Hochschule Leoben, Vol. 86, June 1938, 
pp. 129-132. Original research. The presence of H in Fe is 
known to have a harmful effect on its mechanical properties. The 
solubility of H in Fe (according to Sieverts’ diagram) increases 
gradually to 13 cc. gas in 100 g. metal just below the melting 
temp. At the m.p. it jumps up to 27 cc., and after that continues 
to rise gradually. The manner in which the gas is taken up was 
investigated. A maximum of H is absorbed at about 900° C. in 
the y-lattice by forming solid solutions, and the As; point is low- 
ered (analogous to the effect of C). The lattice constants of the 
solid solutions increase with temp., and the A, point is apparently 
lowered. Presence of H seems to have an effect on grain boun- 
daries and grain growth. The solubility in the y-Fe seems to de- 
crease near the A, point; H appears to be insoluble in 5-Fe. The 
size of the interstices in the lattices of the a- and y-Fe that H 
may occupy has been calculated; for space-centered lattices, a — d 
= 0.38 A.U., and for face-centered lattices, a — d = 1.06 A.U., 
where a is the lattice constant and d the diameter of the atom 
The neutral H-atom of 0.92 A.U. diameter can, therefore, find no 
place in the interstices of a-Fe, and while the gap in the y-Fe 
seems large enough, it might be too large for a metallic tie. Other 
places for H must therefore be considered, and from free energy 
calculations, it seems very likely that H occupies the sometimes 
empty spaces in incomplete atomic lattices. These conditions are 
discussed at length, but full elucidation is still lacking. Ha (9a) 


The System Iron—Iron Silicide (FeSi)—Graphite (Ueber das 
System Eisen-Eisensilizid (FeSi)-Graphit) H. Jass & H. HANe- 
MANN. Giesserei, Vol. 25, June 17, 1938, pp. 293-299. Original 
research. The binary eutectic curves and the 4-phase planes in 
this system were determined by thermal, chemical and microscopi: 
analysis. The binary eutectic curves run from 4.23% C at 1152 
C. on the C side to 21.2% Si at 1205° C. on the Si side. Ai 
approximation for the eutectic C content is given by %C = 
4.23 — %Si/3.2, which is valid to about 3% Si. Two transitio: 
planes were established, one at 1172° and the other at 1200° C 
but the existence of a third is very likely. The eutectoid trans 
formation in the binary eutectic curves takes place up to abou: 
8% Si; for more than 10% Si the structure shows only prima: 
and eutectic grains, respectively. The € and @ phases cccur ; 
about 16% Si; all C is in solution with more than 20% Si. Th 
structure always contains dendrites besides the graphite eutrccti 
in spite of the eutectic C content. The fineness of the eutect: 
graphite increases, under otherwise similar conditions, with increa 
ing Si content. The complete diagram Fe-FeSi-graphite was estah 
lished. 23 references. {It is interesting to note that the refe:- 
ences do not include the important contribution (1932) of Kr: 
and Poboril. See Metals and Alloys, Vol. 4, April 1933, p. MA 
106.—J.S.M.} Ha (90 


Mechanism of Copper Precipitation in Iron-nickel-coppc: 
Alloys (Mechanismus der Kupferauscheidung in rekristallisierte 
Eisen-Nickel-Kupfer Legierungen) H. BuMM & H. G. MULLE 
Metallwirtschaft, Vol. 17, June 17, 1938, pp. 644-648. Researc' 
The precipitation process in Fe (59%-51% ) = Ni (41%-35%) - 
Cu (0-13%) alloys was investigated by measurements of initia! 
permeability, coercive force, electric resistance, and lattice para- 
meters on alloys quenched from a high temp. and annealed at a 
low temp. For alloys containing more than 6% Cu, an anomalous 
increase in electric resistance was found at low annealing temp 
No change in lattice parameter was detected during the increase 
in electric resistance; a change was detected only when the electric 
rsistance started to decrease. The initial permeability shows an 
increase for short annealing times and then decreases after longer 
times to less than the initial value; the decrease depends on the 
degree of supersaturation. GA (9a) 


The Diffusion of Hydrogen in Iron (Die Diffusion von Was- 
serstoff in Eisen) W. BAUKLOH & W. HOFMANN. Metallwirt 
schaft, Vol. 17, June 17, 1938, pp. 655-657. Theoretical review 
and discussion. The diffusion of H atoms through the Fe lattice 
is found by crystallographic considerations to be possible. The 
H atom is considered as forming an interstitial solid solution in 
Fe. Previous work of the senior author had shown that the dif- 
fusion of H through the grain boundaries in Fe will not explain 
the observed results. This article is an answer to Widemann 
(Metals and Alloys, Vol. 9, June 1938, p. MA 375R/4) who cal- 
culated that H could not diffuse through Fe. GA (9a) 


Effect of Chromium on Growth of Commercial Cast Iron. 
ReseccA HALL SmiTH. Iron Age, Vol. 141, June 9, 1938, PP- 
43-45; June 23, 1938, pp. 29-31. Outlines history of investigation 
on growth of cast Fe at elevated temp., describes investigations on 
the subject and presents micrographic evidence on the retarding 
effect of Cr on growth of cast Fe. The author's views on growth 
are orthodox, in other words, that it is due to: (1) Decomposition 
of cementite and pearlite into ferrite and graphite; (2) oxidation; 
(3) expansion and contraction. Cr retards growth of gray cast Fe 
by stabilizing both cementite and pearlite. VSP (9a) 
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9b. Non-Ferrous 
Cc. $. BARRETT, SECTION EDITOR 


X-ray Investigation of the Mn-Bi, Co-Sb, Ni-Sb Systems 
(Réntgenographische Untersuchungen in den Systemen Mn-Bi, 
Co-Sb, Ni-Sb) U. First & F. HALLA. Z. physik. Chem., Abt.B, 
Vol. 40, July 1938, pp. 285-307. Original research. The ‘‘stabil- 
ity criterium’ for intermetallic compounds, proposed by F. HALLA 
(Z. Elektrochem., Vol. 43, 1937, pp. 558-560), is restated and 
elaborated, and used in the discussion of the results of an X-ray 
investigation by the powder method of various Mn-Bi, Co-Sb and 
Ni-Sb alloys. In the Mn-Bi system a ferromagnetic compound, 
probably Mn:Bi, was found whose region extends over a very 
narrow composition interval. It has an orthorhombic lattice with 
a — 4.308, b = 5.245, c = 6.308 A.U. Another compound, 
probably MnBiz, has a tetragonal lattice with a = 5.833, c = 
5.350 A.U. The Mn-Bi diagram supplemented by these findings 
agrees with the metallographic findings of G. HAcG (Nov. Act. 
Regi. Soc. Sci. Upsaliensis, Ser. 4, Vol. 7, 1927, No. 1). In 
the Co-Sb system the compounds CoSb and CoSb2 have been con- 
firmed. CoSb has an hexagonal lattice of the NiAs type with 
a = 3.866, c = 5.183 A.U., c/a = 1.3405; CoSbs, an ortho- 
rhombic lattice of the FeS, type belonging to space group V,”, 
with a = 3.208, b = 5.780, c = 6.415 AU. In the Ni-Sb 
system the following phases were identified: y has a hexagonal 
lattice of the NiAs type; 8 (either NizSb or NisSb:) has a 
tetragonal lattice with a — 5.785, c = 6.00 A.U.; the ferro- 
magnetic 6 is an interstitial solid solution of Ni in NisSb of the 
composition NiisSbs and has a cubic lattice with a = 6.054 A.U.; 
e (NiSb:) has an orthorhombic lattice of the FeS: type with a = 
3.206, b = 5.634, c = 6.228 ALU. ORS (9b) 


X-ray Investigation on the System Ni-P (Réntgenographische 
Untersuchung im System Ni-P) H. Novotny & E. HENGLEIN. 
Z. physik. Chem., Abt. B, Vol. 40, July 1938, pp. 281-284. 
Original research. Ni-P alloys with 14.8-34.2 atomic % P pre- 
pared from powdered Ni and red P, were investigated by the 
owder, and in some cases, the pinhole X-ray methods. The 
xistence of NisP, NisP2, and NizP was confirmed and that of 
NirP; made probable. NisP is isomorphous with FesP and MnsP; 
ts tetragonal lattice with a = 8.916, c = 4.389 A.U. belongs, 
ost likely, to space group S,’. The measured density is 7.9, 
nd the unit cell contains 24 Ni and 8 P atoms. As the X-ray 
owder spectrograms of NisP2 and Ni;P; are very similar, these 
hases, possibly, pass continuously into each other. Ni:Ps probably 
as a body-centered cubic lattice with a = 8.630 A.U.; its unit 
ell contains 42 Ni and 18 P atoms. NisP is isomorphous with 
e2P and MnP; its hexagonal lattice with a = 5.850, c = 3.365 
\.U., c/a = 0.575, Z = 3 belongs to space group D,*. The 
neasured density was 7.2, and that calculated from X-ray data, 


37 ORS (9b) 


The a8 Transformation of Manganese (Ueber die a- 
Umwandlung des Mangans) G. JOHANNSON & H. NITKA. PAysih 
Z., Vol. 39, June 1, 1938, pp. 440-445. Original research. 
Determination of electrical resistance in H, of X-ray structure at 
elevated temp. and in the quenched state (in mixture of He and 
H) and of thermal conductivity (Au-plated Mn in argon atmos- 
phere) showed that the arrest point of 682° C. as previously 
found by thermal measurements on cooling must be attributed to 
a supercooling effect in the B-phase. On cooling, the a > £ 
transition point of an impure grade of Mn containing 94.25% 
Mn, 3.2% Fe, 0.97% Si, 0.25% C, 0.13% P, trace S was found 
between 640° and 650° C. and in the temp. range of 640°-710° C. 
for Mn of 99.95% purity. On heating, the transformation of the 
impure Mn was observed between 750° and 800° C. EF (9b) 


The Recrystallization Temperature of Aluminum-magnesium 
Alloys (Ueber die Rekristallisationstemperatur von Aluminium- 
Magnesium-Legierungen) WALTER BUNGARDT & EUGEN 
OsswaLp. Z. Metallkunde, Vol. 30, June 1938, pp. 202-205. 
Experimental. The dependence of recrystallization temp. upon 
cold work was determined for Al alloys containing from 0 to 
8.8% Mg. There is an initial rise in the recrystallization temp. 
as the Mg content is increased to about 1%, then it falls till the 
solid solution range is exceeded, at which point it begins to rise 
again. The temp. range required for complete recrystallization 
becomes smaller with increasing Mg content. Recrystallization 
accelerates precipitation in quenched alloys. GD (9b) 


X-ray Spectrum and Structure of Cu and Ni in Certain Cu-Ni 
Alloys (Spectre X et Structure du Cuivre et du Nickel dans 
Certains Alliages Cu-Ni) JuLes FARINEAU & MAX MorAND. 
Compt. Rend., Vol. 206, June 20, 1938, pp. 1895-1896. Original 
research. Study of the intensity of energy bands emitted in the 
La ray from alloys of 25% Ni/75% Cu, and 40% Ni/60% Cu 
showed that the replacement of certain Ni atoms by Cu atoms has 
the effect of completing the 3d layer of electrons, which was found 
to be incomplete in pure Ni. FHC (9b) 
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Structure of Thin Nickel and Silver Layers (Ueber die 
Struktur diinner Nickel- und Silberschichten) G. MENSER. Z. 
Krist., Vol. 99, July 1938, pp. 410-443. Extensive, original re- 
search. The layers of Ni and Ag condensed on NaCl by Briick 
(Metals and Alloys, Vol. 8, Mar. 1937, p. MA 166L/6) are not 
built up by a homogeneous metal lattice whose symmetry axes are 
parallel to the axes of the NaCl lattice. The deposits consist of 
adjacent and interlocking lattice parts, which are arranged in a 
(111) twin formation with reference to a metal lattice parallel to 
the NaCl lattice. This lattice occurs only at the contacting sur- 
faces of 2 or more twin positions whereby narrow disturbed 
regions (Stérungsgebiete) occur between the lattice and the twin. 
These disturbed regions are responsible for the satellites of inter- 
ference spots observed by Briick. The various laws of growth of 
Ag and Ni on NaCl and vice versa are readily interpreted by the 
hypothesis of atomic radii. The rule that 2 intergrown lattices 
show similar atomic distances in the same directions is also con- 
firmed by Briick’s tests. In the Ni layers of Cochrane (Proc. 
phys. Soc., London, Vol. 8, 1936, p. 723) twin lattices of (111) 
also occur at the end of the elongated “‘hills.’”’ On the surface 
of these layers, the (110) plane has also been observed. The 
Stacheltheorie of von Laue (Metals and Alloys, Vol. 9, Jan. 1938, 
p. MA 40R/10) has been used as the basis for all calculations. 
In the same manner as it permits description of the nature of ele- 
vations on the metallic layers of electrolytically deposited Cu, it 
also shows that the layers condensed on NaCl show almost smooth 
planes parallel to the NaCl cleavage plane. EF (9b) 


The Adsorption of Deuterium on Reduced Nickel. Studies 
at Low Temperatures. SHUN-ICHIRO IIJIMA. Sci. Papers Inst. 
Phys. Chem. Research, Tokyo, Vol. 34, Aug. 1938, Abstract Suppl., 
p. 30. In English. Original research. The rates of adsorption 
of deuterium and of H on reduced Ni were determined at —45°, 
—78° and —112° C. The equation for the adsorption velocity 
of H on reduced Ni previously established by the experimenter 
also holds for the adsorption velocity of deuterium. The velocity 
constant of adsorption of deuterium is smaller than that of H. 
The difference between the heats of activation of the adsorption of 
both kinds of H has been determined, using an equation derived 
from the kinetic theory. The heat of activation of deuterium is 
smaller than that of H, though the difference between them is 
small. EF (9b) 


The Aluminum-iron-magnesium System (Beitrag zur Kenntnis 
des Systems Aluminium-Eisen-Magnesium) M. BARNICK & H. 
HANEMANN. Aluminium, Vol. 20, Aug. 1938, pp. 533-535. 
Research. The Al corner of the Al-Fe-Mg diagram was investi- 
gated microscopically, thermally and with X-rays up to the section 
AlsFe-B (Al:Mg:). Only 3 phases occur: Al-solid solution (4), 
Al;Fe, and 8 (AlsMg:). They form a ternary eutectic at 68% Al, 
3% Fe, 29% Mg at a temp. of 445° C. The a-solid solution at 
this point contains 13.3% Mg and very low Fe. The results of 
tests with 34 different alloys are compiled in a table giving for 
each the composition of the binary eutectics a +- Al;Fe and a -+- PB 
with their respective temp. Ha (9b) 


A Note on a Suggested Intermetallic Reaction in a Liquid 
Antimony-copper-tin-lead Alloy. G.C. SEAGER & F. C. THOMpP- 
son. Phil. Mag., Vol. 25, June 1938, pp. 1104-1107. Original 
research. The observation by several authors of an irregularity in 
mechanical properties of alloys of high Sn and Pb content led to a 
very exact investigation of this point. A reaction in the molten 
alloy of the character 2 Cu +- SnSb == Cu:Sb + Sn has been 
suggested to explain the discontinuity. However, cooling such 
alloys from the liquid state gave a perfectly smooth curve with a 
slight discontinuity just at the commencement of solidification, so 
that it is now assumed that in the completely molten state no 
irregularity occurs. Ha (9b) 


Dilatometric Determination of the Solubility of Zinc in 
Aluminum (Untersuchung der Léslichkeit des Zinks in Alumin- 
ium durch Bestimmung der Ausdehnung bei langzeitigem 
Ausgliihen) H. SiecierscHmMipt. Metallwirtschaft, Vol. 17, 
July 29, 1938, pp. 809-814. Research. Dilatometric. investi- 
gation of Al alloys containing from 20 to 50% Zn. The influ- 
ence of cooling and heating rates on the boundary lines of the 
Al-rich end of the Al-Zn diagram was determined. Transforma- 
tion temperature limits corresponded fairly well to those de- 
termined by electrical resistance methods. GA (9b) 


Investigation of the Electric Conductivity and Thermo-electric 
Properties of Semi-conductors (Untersuchungen der elektrischen 
Leitfahigkeit und thermo-elektrischen Eigenschaften von Halb- 
leitern) B. M. Hocuperc & M. S. Sominski. Physik Z. 
Sowjetunion, Vol. 13, No. 2, 1938, pp. 198-223. In German. 
Original research. Extensive study of electrical resistance and 
thermal e.m.f. (against Cu) of Se, SiC, MoS:, Bi:S;, Tl:S, CuO, 
V:0;, WO;. A close inter-relation between both properties was 
found for SiC, CuO, WO; and: V:O;. The experimental results 
are discussed in the light of diffusion of electrons and of positive 
“holes.” EF (9b) 
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Including Relation of Properties to Engineering . 
. 
or Product Design. See also Sections 8a and 1]. 
( 
‘ 
{ 
M., GENSAMER, SECTION EDITOR On the Erosion of Sparking Plug Electrode Materials and the : 
Variation of Sparking Plug Voltage. W.R. DEBENHAM & F. G. | 
- ; HAYDON. Aeronaut. Res. Committee Rep. & Memoranda, No. 
. by ees ‘Haniel taiey Po denne Je-/sa. a. — 1744, 1938, 22 pp. Exhaustive original research. A total of 20 
Vol. 72 Feb. 1938, pp. 157-204 Extensive saluted yaksanch mA on 07 nen _— ry Aerts xp Se he 
i &» : ard 1 ae ones _ ; . \ IN1-Cr-DLO, antnal, 4‘/o 1-iIN1, (7) “INI, 3‘ N-iIN1, electrolytic 
-_ Pe gy ergy _ ae eee resistance of Ni, W, Cu-alloys, and alloy steels (Ni, Cr, Si, Al). The investi 
Nah 4 ee Wop Soe Facet > Ded srg “1 ie, ‘cote 5 gation was undertaken to determine the most suitable material for 
(425,000 lbs./in.*). The maximum previously attained ol — rg se ~ ae geting Ling — _ 
was 20,000 kg./cm.* The comparatively hard metals Cu, Ag, Au oo ll io ay Ay cs pomenie s0- 57 — 
ont Sa tahaad sim bb 30,000 ee /eta” 00 Guticinated "ade a grams. No correlation between both series particularly as to Ww 
polation of the previous ‘results up to 12,000 kg./em. For the —— and voltage should be determmed by means of engine tests. The 
, ’ ° . q ‘ . ans oo. 1€ 
pele Pi er en agar soelly Rally oil. yor sont ta sgufatel init Suatiees shes soeeidlag oaamatiais Por 
pass. thisegih 6 aaliem ‘telow 96000 feta? co had bern gy Py genera ess are ye t na the pee a yy Pure 
previously predicted. The minimum now appears to be beyond ys vlge ge se caging “ ote: ° : ~ oe . 
40,000 kg./cm.* _K shows the expected minimum resistance at 25,- . high end a ar Ry d is “the re a table. Se ~oll 
400 kg./cm.2 (30° C.). The minimum for Rb is verified and re be +0 -test vo raves Be, t — eas e. No snateria} 
continues in a manner excluding the occurrence of a transition. pr iv ban ee cinen ax eal ‘ed . BS rg dhe ge 
The resistance of Cs drastically increases at the transition pressure. generally the oniah altehie metal at present available for Spark 
- yea pn eee radovgy 3 ie res plug ay 6 wc wh tern pert since = its erosion and 
The alkali metals are body centered under normal conditions. Cs bes 4 B waalhir ve ae a a ees al ranger By Bae Ode 
aga oe a4 ee ee pressures. The parallel- which they exercise a > wh action on the pra oder negligil le 
ism between the alkali metals and a is is i al li I / lj 
pertect. "The siamtanat ah lg Weketin- cba RAIIeseE foc aan Sie ee eS ee ee eee 
a soft metal in its position in the Periodic table. The melting plugs “ Great Britain.” Ni allovs are much more workable Ht 4 
curve can be extrapolated over nearly double its former range with W and Stellite (Co-Cr) The ‘relative “heat factors,” 7.¢ - 
great accuracy. Single crystals of Zn at high pressures show a measure of the capacity of a spark plug to operate without causing 
reversal of relative resistance along the axes, the resistance parallel —— ail nition K Tieont the following order of merit (3% Mn-Ni ~ 
to the axis becoming less than at right angles. No anisotropy of 100): Ni-Si — 110. Ni-Al — 104. Ni-Mn = 100 austenitic 
the resistance of single Sn crystals was found. Single Sb crystals steel tim 98 pure Ni = 96, and W = 91 a ’ EF (10) 
are the only ones that passed through a resistance maximum with ; Beat ss eae | 
increasing pressure. Single crystals of Te decrease in resistance ¢ The Effect of Volume Compression on the Curie Temperatur 
under 30,000 kg./cm.* The resistance of Bi decreases at the U den Einfl lIseiti PD os auf die Curt estab 
I — II transition, but increases at the II — III transition. on 2 oem gg eee Su ¥ sree 
H. Epert & A. KuUSSMANN. Physik. Z., Vol. 39, Aug. 15, 1953, 
EF (10) pp. 598-605. Original research. By investigating the space d 
On the Mechanism of the Adsorption Process. I. A New — 8m of the ferro-magnetic magnetizing force J. in relation to 
Theory of Adsorption. B. M. GouGELL & E. RUDERMAN. Acta volume oy per g hg (up to 37,000 Ibs./in. } sod to temp. in 
Physicochim. U.R.RS., Vol. 8, No. 6, 1938, pp. 795-810. In Ni-Cu, Ni-Al and Fe-Al alloys, an attempt is made to shed light 
English. Original research on the problem of the adsorption of on the relationship between Curie temp. and atomic distributi a. 
gases by solids, and particularly, the adsorption of gases by ; The effect of magnetization decreases with falling temp. As the 
metallic surfaces. A new theory of adsorption is proposed, based Curie Le ln approached, with Rg ane, See eect of teh 
upon: (1) the experimental evidence of fast adsorption with the increases, but it decreases with rising pressures. This is the more 
same high binding energy at low and high temp. (observed by pronounced, the closer the Curie point is approached. In view 
Roberts), (2) the flow of gas through small capillaries, the experi- of the non-linear character of the Js p curves, it is concluded by 
mental data and theory of which were given by Clausing, and (3) ~~ Sneepereen. Wat the Jap T pease approaches ts AR yng ae 
a new “pseudo-desorption” effect observed by the author. From in an asymptotic manner, /.e. irrespective of how large the finite 
this theory it follows that the so-called van der Waals’ adsorption pressure may be, it is impossinle to have the fexromagmetism 
is a combination of adsorption with high binding energy and con- disappear completely. This is synonymous with the pons som — 
densation, the adsorbed gas forming several layers and the number 8 the’ Curie temp. +» ale affected by vorwee compermmas. «2 
of these layers varying with temp. and pressure. This conception values of 6 X 10 and 6X 10 degree/ kg. 0 tert for ert 
of poly-molecular layers is in accord with the work of Bradley. ing of the Curie point, as found in the international literature, 
Experimental evidence for the “pseudo-desorption” effect is pre- could aye be confirmed by the authors, in spite of se op mi 
sented, together with a description of apparatus and procedure. accuracy of their experimental technique. seals Lane 
From the results of the preliminary experiments it follows that the —~ Magneto-resistance Change of Ferromagnetics in Alternatin 
rate of adsorption is actually the rate at which the gas fills up the Sdseinatic Fields. S iy Indian ] oO hy: Vol. 12 May 
inner cracks and spaces existing in the particles of the adsorbent. 1938, pp. 203-210. ” Original sesearch. The resistances of Ni and 
EF (10) P Permalloy were determined in an alternating longitudinal magnetic 
Statistical Methods as an Aid in Revising Specifications. N. field alone, and also in superposed alternating and direct magnetic 
C. Witzy (Navy Dept.) Am. Soc. Testing Materials, Preprint, fields. In a gradually increasing alternating field (in the absence 
June 1938, 8 pp. Outlines and illustrates several variations of a direct field) no change of electrical resistance takes place 
necessitated by the available data in applying a method for revis- until a field equal to the coercive force of Ni or Permalloy has 
ing quantitative limits given in specifications for the properties of ~~ been reached. With subsequent increase of the field, the resistance 
materials. Only methods described in the widely available stand- increased as in the case of a direct field. In superposed direct and 
ards of the Society are used. The data obtained add to the alternating fields, the resistance decreased with increasing alter- 
knowledge of the material and property involved; the relative nating field, attained a minimum value and thereafter increased. 
position of sources of supply indicates the portion of the com- i It was also observed that the resistance of the test piece increases 
petition which is on product made and tested under the same beyond its original value at zero alternating field or when the 
essential conditions, and assures revised figures which, it is be- alternating field is greater than the sum of the direct field and the 
lieved, are as mutually fair to producers and consumers as can coercive field of the test piece. Theoretical explanation of the 
reasonably be expected. VVK (10) experimental results is given. EF (10) 
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M. GENSAMER, SECTION EDITOR 


Modern High Speed Steels (Neue Schnellstahle) R. SCHERER 
& H. BeuTteL. Tech. Zentralblatt prakt. Metallbearbeit., Vol. 48, 
June 1938, pp. 427-430. Original research and review. The 
widely-held idea that high speed steels must contain at least 12% 
W is incorrect. W can be partly or wholly replaced by other alloy 
elements. Research has progressed in 2 directions: (a) Reduction 
of W to about 13%, with a slight increase of the Mo and V 
content; (b) complete replacement of W by other elements. In 
a series of 10% W steels, the effect of Mo and V was studied. 
By raising the Mo content from 0.13% to 1.95%, the working 
capacity was increased 4 times. Additions of Co up to 1% also 
improve the steel as to holding its edge. By raising the V con- 
tent from 0.79% to 1.2%, lowering of the W content from 19% 
to 10% was completely counteracted. The new steels are some- 
what more sensitive towards overheating and to tempering times 
The hardening temp. is about 40° C. lower than that of the 
standard W (18-4-1) high speed steel. Tribute is paid to the 
American steel containing 8% Mo, 2% W and 1% V. It is 
claimed to surpass the 18-4-1 steel. A composition of 6% W, 
2% V and 4% Mo was found to equal a 12%W-2.5% V steel. 
The Mo-V steels with low W contents were tested; W may be 
lowered to 6% if V is raised to 2.5%. W-free steels with 7% Mo 
and 3.5% V are as good as the standard 18-4-1. The latter is 
also surpassed by the following composition: 4% W, 2.3% V 
5% Mo, 9% C. Mo-free high speed steels low in W yielded 
relatively short life. Increasing the V content to over 3% brought 
little success. A useful composition proved to be: 24% W, 
26% V, 2.8% Mo. The experimental results are graphically 
presented. The cutting performance of the standard 18-4-1 high 
speed steel is concluded to be only half that of most of the new 
high speed steels low in W. EF (10a) 
Effect of Manganese Additions up to 20% on the Structure 
and Properties of Cast Alloys with 30% Chromium (Einfluss 
von Manganzusatzen bis 20% auf Gefiige und Eigenschaften 
von Gusslegierungen mit 30% Cr) R. KLuKE. Arch. Eisen- 
tenw., Vol. 11, June 1938, pp. 615-618. Original research. 
[he effect of up to 20% Mn on the properties of cast 30% Cr 
ys with the C varying from 0.35 to 1%, was determined. In 
alloys containing more than 10% Mn and 1% C, and more 
n 15% Mn and 0.35% C, the compound FeCr appeared. The 
sunt and form of this compound was not appreciably affected 
100-hr. annealing at 600-1000° C. Tensile tests at room and 
elevated temp. up to 900° C. showed an improvement in 
ength and ductility up to 11% Mn, after which there was a 
lling off. Despite the improved tensile properties at elevated 
ip., Short time creep tests of the Mn alloys indicated they were 
suitable for load carrying at elevated temp. because of the inor- 
nate amount of creep. The good scale resistance of the 30% 
alloys was rapidly lowered by even small additions of Mn. 
SE (10a) 
The Heat Conductivity of Technically Pure Iron and Various 
Steels (Die Warmeleitfahigkeit von technisch reinem Eisen und 
verschiedenen Stahlen) H. Esser, W. EMENDER & E. PUrTz. 
Arch. Eisenhiittenw., Vol. 11, June 1938, pp. 619-622. Original 
research and review of previous data. The heat conductivity of 
electrolytic Fe and of a series of C steels with up to 1.4% C 
and Ni-Cr steels with up to 18% Ni and 27% Cr was determined. 
The apparatus was patterned after Forbes’. A new testing pro- 
cedure is described in which cooling curves of uniformly heated 
wires and the rate of cooling of similar wires heated locally are 
determined. The calculations require values of the true specific 
heat and of the specific gravity. Electrolytic Fe had the highest 
heat conductivity, this being sharply lowered by traces of im- 
purities; the austenitic and high Cr alloys had the lowest heat 
conductivities, but these alloys increased in conductivity with rise 
in temperature. SE (10a) 
Permanent Magnet Alloys of Cobalt, Copper and Nickel 
(Ueber Dauermagnetlegierungen aus Kobalt, Kupfer und Nickel) 
WALTER DANNOHL & HANS NEUMANN. Z. Metallkunde, Vol 
30, July 1938, pp. 217-231. Research. The ternary diagram for 
Co-Cu-Ni alloys was determined by thermal, microscopic, elec- 
trical, magnetic, and mechanical experiments. The most important 
feature is the widening of the terminal solid solutions of the Co-Cu 
system with increasing Ni content until they merge above 1000 
C. with 20% Ni. In the annealed condition the alloys had a 
coercive force ranging from 100 to 1000 oersteds, with a rema- 
nence from 7000 to 2000 gauss. The maximum coercive force is 
for an alloy with 20% Co, 60% Cu, 20% Ni. The maximum 
BxH product of 1,000,000 is for the composition 41% Co, 35% 
Cu and 24% Ni. The materials can be worked with high 
Strength tools and have better physical properties than the Fe-Ni-Al 
or Fe-Co-Ni-Ti magnet alloys. The magnetic properties were 
determined accurately for 5 especially useful compositions. 
GD (10a) 


DECEMBER, 1938 


16 


Special Alloy Steel Plan Aids Steel Treater. . 


All Ryerson Certified Alloys are analyzed and tested in advance 
Special data sheets are prepared and sent with every shipment, 
no matter how small. Write for booklet. Joseph T Ryerson & 
Son, Inc. Plants at: Chicago, Milwaukee, St Lovis, Cincinnati, 


Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 
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Losses in Magnetic Materials (Ueber Verluste in magnetischen 
Werkstoffen) R. Go_pscHMipt. Acta Helvetia Physica, Vol. 11, 
June 18, 1938, pp. 329-338. Original research. Tests in weak 
magnetic fields, 7.e. fields in which the field amplitude is consid- 
erably smaller than the coercive force were performed. The prob- 
lem investigated was how the hysteresis losses of a severely de- 
formed alloy change on releasing the internal stresses and inhomo- 
geneities by annealing at gradually increasing temperatures. A 
“70/30 Fe-Ni alloy containing a few per cent Cu’ was studied. 
The experimenter finds support for his previously advanced theory 
that the additional eddy current losses are attributable to inhomo- 
geneities in the magnetic material. These inhomogeneities may 
be due to inclusions or to anisotropic effects, which are more pro- 
nounced in cold worked material. EF (10a) 

Surface Cracks on Large 18 per cent Chromium, 8 per cent 
Nickel Alloy Steel Castings. PrTeR R. KostTinc (Watertown 
Arsenal) Am. Soc. Testing Materials, Preprint, June 1938, 4 pp. 
Original research. Castings of 18-8 Cr-Ni steel with large cross- 
section are apt to have intergranular cracks starting at their sur- 
faces and penetrating up to % in. Free machining analyses are 
more prone to have these cracks than regular grade. Etching is 
usually required to reveal the cracks. It is suggested that fine- 
grain castings will not be prone to such cracking if cooled either 
quickly or very slowly, and that they may exhibit such cracks if 
cooled at an intermediate rate. The benefit of quenching such 
large castings from high temp. is limited to a very thin skin 
which may be easily removed during fabrication. VVK (10a) 

Comparative Investigations of the Hardenability of Chromium- 
molybdenum Steels (Vergleichende Untersuchungen iiber die 
Durchhartung von Chrom-Molydan-Vergiitungsstahlen) A. Pomp 
& A. Kriscu. Mitt. Kaiser-Wilhelm-Inst. Eisenforschung, Diissel- 
dorf, Vol. 20, No. 9, 1938, pp. 103-123. Original research. Six 
different Cr-Mo steels in various dimensions as used for airplane 
manufacture were tested by various hardening methods to find 
uniformity and depth of hardening; the hardness was measured on 
the surface and over the section. The low-alloy steels showed 
only a limited uniformity of mechanical properties; the high-alloy 
steels (VCMo 240, airplane material 1456 and 1460) showed a 
uniform hardness even for large diameters (150 mm.) in steels 
up to 80,000 lbs./in.’ tensile strength. Ha (10a) 

Magnetic Properties of Thin Condensed Iron Layers (Mag- 
netische Eigenschaften diinner aufgedampfter Eisenschichten) 
K. R. Drxrr. Physik. Z., Vol. 39, Aug. 1, 1938, pp 580-582. 
Original research. Fe films begin to change their magnetic prop- 
erties at a layer thickness of 100 atoms. It cannot be predicted 
whether the susceptibility is positive or negative at a thickness of 
30 atoms. EF (10a) 
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Physical Properties of Four Low-alloy High-strength Steels. 
W. L. Coituns & T. J. DoLAN (Univ. Illinois) Am. Soc. Test- 
ing Materials, Preprint, June 1938, 15 pp. Original research. 
Tests were made to obtain information on the load-resisting prop- 
erties of 4 low-alloy high-strength steels and one ordinary struc- 
tural C steel when subjected to static, impact and repeated loads. 
The steels were (A) 0.08 % C, 0.145 P, 0.80 Si, 0.41 Cu, 1.01 
Cr. (B) 0.08% C, 0.104 P, 1.07 Cu, 0.54 Ni. (C) 0.22% C, 
0.045 P, 0.92 Cu, 1.98 Ni. (D) 0.37% C, 1.14 Mn, 0.84 Si, 
0.50 Cr. (36) C .21. General conclusions were as follows: All 
5 steels had well-defined tensile yield points, but the elongations 
at the yield points varied greatly, steel B having the greatest 
elongation and steels C and D the least. The ductility of steels A 
and B, based on elongation and reduction of area, was about the 
same as for steel 36, whereas steels C and D were distinctly less 
ductile than steel 36. The elongation in 8 in. ranged from 29.6% 
for steel 36 to 14.8% for steel D. The ratios of tensile yield 
points to tensile strengths for steels A and B were considerably 
higher (0.77 and 0.79, respectively) than for steels C, D, and 36, 
the values for the latter 3 being 0.69, 0.65 and 0.64, respectively. 
The tensile elastic limit (unit stress at a set of 0.00005 in./in.) 
of each of the 5 steels was approximately equal to the yield 
pot of the same steels, except for steel C which had an elastic 
limit of only 0.84 of its yield point. The tensile moduli of elas- 
ticity of all 5 steels were practically equal to 30,000,000 Ib./in.? 
and the torsional (shearing) moduli of elasticity equal to 12,000,- 
000 Ib./in.* The torsional (shearing) yield points, as found from 
hollow specimens, were approximately 0.90 of those found from 
solid specimens, except for steel A in which case the value was 
0.80. The average value of the ratios of the torsional (shearing) 
yield points, as found from hollow specimens, to the tensile yield 
points for all the steels except steel A was 0.63; the value for 
steel A was 0.53 and the range in values from 0.53 to 0.65. The 
elongation in a 2 in. gage length (1/d-10) in specimens free 
from notches as obtained from the Charpy tension impact test was, 
for each of the 5 steels, slightly greater than the elongation deter- 
mined for 8 in. gage lengths (1/d-16) when tested under static 
loads. V-notches 0.025 in. deep caused large decreases in elon- 
gation in 2 in. and in the energy required for rupture in the 
Charpy tension impact tests, but the decreases varied considerably 
with the different steels; the greatest decrease occurred in steel 36 
and the least in steel D. A V-notch 0.05 in. deep caused a large 
decrease in the elongation in 2 in. and a large increase in tensile 
strength in the static tension test, but all 5 steels were affected 
approximately to the same extent. The endurance limits for com- 
pletely reversed bending stress in specimens of steels A and B that 
were free from abrupt changes in section and tested in air were 
about 0.70 of the tensile strength of the steels, as compared with 
a similar value of 0.50 for the ordinary structural C steel. Steel 
D also had a value of approximately 0.50 and steel C had a 
value of 0.59. The fatigue strengths of all the low-alloy high- 
strength steels tested were reduced more than 50% by a small hole 
or a small fillet in the specimen. They have, therefore, a rela- 
tively high degree of fatigue notch-sensitivity. Corrosion caused 
by tap water running on the specimen while it was being re- 
peatedly stressed resulted in a large decrease in the fatigue strength 
of the low-alloy high-strength steels tested; the water produced a 
greater decrease in the endurance limits of solid specimens of steels 
C and D than that produced by a small hole or fillet in specimens 
tested in air. The values of the corrosion-fatigue endurance limits 
for specimens containing a hole or a fillet varied from 11,000 
to 18,000 Ib./in.*, whereas the endurance limits of the same low- 
alloy high-strength steels obtained from specimens free from 
abrupt changes in section and free from corrosion ranged from 
50,000 to 63,500 Ib./in.’ VVK (10a) 


Effect of the Atomic Order in Copper-palladium Solid Solu- 
tions upon their Properties as Catalysts for the Decomposition 
of Formic Acid Vapor. Catalytic Studies on Alloys, III (Der 
Einfluss der Atomanordnung der Kupfer-Palladium Misch- 
krystalle auf ihre Eigenschaften als Katalysatoren des Ameisen- 
siuredampf-Zerfalls. Katalytische Untersuchungen an Legier- 
ungen, IIT) G. RIENNACKER, G. WeEssING & G. TRAUTMANN. Z. 
anorg. allgem. Chem., Vol. 236, Mar. 12, 1938, pp. 252-262. 
Experimental. Cu-Pd alloys of various compositions were pre- 
pared and used as catalysts in the decomposition of formic acid 
vapor to determine whether or not there exists a relation between 
the degree of atomic order and the catalytic activity of the alloy 
as once observed in the case of a Cu-Au alloy. (See Metals and 
Alloys, Vol. 9, Feb. 1938, p. MA 104R/2.) The decomposition 
was studied by the static method. In the solid solution series 
with an unordered atomic distribution, the activation energy of the 
more active partner (Pd, 8 kg.cal.) was increased by alloying 
with Cu (23.4 kg. cal.), a weakening of the activity. From 0-62% 
Pd the alloys showed the activation energy of Cu. The alloys 
with ordered atomic arrangement showed a strong diminution of 
the activation energy. This effect of the atomic distribution on 
the catalytic properties was found in 4 different Cu-Pd alloys. 
Data from X-ray and magnetic studies corresponded with these 
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results. Catalysis of Ethylene Hydrogenation by Copper-silver 
Alloys. Catalytic Studies on Alloys, ITV (Die Katalytische 
Athylenhydrierung an Kupfer-Silber Legierungen. Katalytische 
Untersuchungen an Legierungen, IV) G. RIENACKER & E. A. 
BoMMER. I[bid., pp. 263-270. The hydrogenation of ethylene, 
using Cu-Ag alloys as catalysts, was studied and the reaction found 
to be of the first order. The activities of the catalysts were found 
to be dependent on the grain size of the solid metal. The 
energies of activation of the pure metals were found to be con- 
siderably reduced by homogeneous mixing, the saturated solid 
solutions being catalysts of high activity. In the heterogeneous 
range the catalytic properties were found to be additive. The 
results were compared to some previous work on decomposition 
of formic acid vapor by Cu-Ag alloys, in which case the results 
were hard to understand. HFK (10a) 

Rustless Steel and Its Use in the Dairy (Der rostfreie Stahl 
und seine Verwendung in der Molkereiwirtschaft) LArs ERLANp- 
sEN. Molkerei-Z., Vol. 52, Apr 8, 1938, pp. 772, 774. A 
discussion of the properties of “rustless’’ steel and its special use- 
fulness in handling and processing dairy products. 18 Cr/8 Ni 
steel is one of the most resistant alloys for use in dairy plants. 
For use in saturated salt-solutions and in the presence of high 
temp. and acids, a special steel, which contains, in addition to the 
Cr and Ni, 2% Mo, is used. In addition to a high resistance to 
corrosion, rustless steel has the important advantage that, unlike 
Cu and Fe, it causes practically no harmful metallic contamination 
in dairy products. GPS (10a) 


The Properties and Uses of Chilled Iron. S. C. Massari 
(Ass'n Mfrs. of Chilled Car Wheels) Can. Metals Met. Inds., 
Vol. 1, Aug. 1938, pp. 216-222. Review. The effect of C and 
of Si on the properties of chilled Fe, its microstructure, heat treat- 
ment and the detection of internal stresses and of structural re- 
finement are noted. Alloys tending to increase the depth of chill 
are: Cr, Mn, V, and Mo. Those tending to decrease it are: C, 
Si, Al, Ti, Ni, Cu, Co, and Zr. Other effects of these individual 
alloying elements are discussed. WHB (10.) 


10b. Non-Ferrous 


A. J. PHILLIPS, SECTION EDITOS 


Experiences in Boiler Plants with Bearings Made from Sub- 
stitute Materials (Erfahrungen mit Lagern aus Austauschwer\- 
stoffen in Dampfkraftwerken) W. Exiricn. Elektrizitdtswi '- 
schaft, Vol. 37, Feb. 25, 1938, pp. 133-136. Practical. The dis- 
appointing performance of some Ersatz bearings is not alw 
attributable to the performance of the bearing alloy, but rather ‘0 
its incorrect application. For the bearings of a spindle type gri 
ing machine, only Pb bronzes with 25-28% Pb were found to !« 
suitable; Al-, Zn- and Pb-base (71-75% Pb) alloys, and a 60-35-5 
Cu-Zn-Sn alloy failed to stand up. In a screening machine, light 
metal alloy bearings were a complete failure, while synthetic resin 
bearings yielded good service. Owing to the poor thermal con- 
ductivity of the latter, more abundant lubrication was required. 
The replacement of metallic bearings by non-metallic requires more 
designing experience. Babbitts have been successfully replaced by 
alloys low in Sn. EF (10b) 


Compressive, Impact, and Other Mechanical Properties of 
Nickel and Some of Its High-strength, Corrosion-resisting 
Alloys. CHARLES F. CATLIN & W. A. Mupce (Intern. Nickel 
Co.) Am. Soc. Testing Materials, Preprint, June 1938, 7 pp. 
Original research. Compressive and impact properties have been 
determined for Ni, Inconel, and 3 types of Monel metal, and 
have been supplemented by corresponding tension and hardness 
data. These data are given in detail in tables. The tension and 
torsion impact tests restrict suddenly applied stress to a definite 
area and give more comparable values than standard Izod and 
Charpy tests. The alloys are useful for vital parts of equipment 
requiring high strength and resistance to corrosion. The solid- 
solution or work-hardening alloys have true elastic properties in 
compression ranging from 15,000 to 83,000 Ibs./sq. in. Similar 
values for “K’ Monel, an age-hardening alloy, are from 23,000 
to 98,000 Ibs./sq. in. VVK (10b) 


Aluminum and Its Alloys in Dentistry (Das Aluminium und 
seine Legierungen in der Zahnheilkunde) W. HOLLER. Alum 
nium, Vol. 20, Aug. 1938, pp. 539-545. Review and research. 
While Al with Cu, Zn, Fe and Ni were satisfactory for fillings, 
strong corrosion made their use impossible in the mouth. Al- 
Mg was found to behave most satisfactorily because of its cor- 
rosion resistance and mechanical hardness. Fillings can well 
made with highest purity Al, because of its softness and ductility. 
Methods for working ate described. Light metals have also 
been used with good success for protheses and epitheses to replace 
parts of the jaw lost by injuries. Ha (10b) 
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On the Theory of the Thermoelectric Properties of Alloys. 
ToSHINOSUKE Muto. Sci. Papers Inst. Phys. Chem. Research, 
Tokyo, Vol. 34, July 1938, pp. 741-750. In English. Original 
theoretical research. The thermoelectric power depends on the 
atomic concentration of the component metal of an alloy. The 
thermoelectric properties of the dilute solid solutions of noble 
metals are discussed on theoretical grounds and checked against 
experimental results obtained by other investigators. The change 
of the thermoelectric power with the atomic concentration of 
foreign atoms involved may not be represented simply by a straight 
line, as in the case of the electrical resistance of an alloy, but 
by curves of slight concave curvature. Since the residual resistance 
is larger for the transition metals than for the monovalent or 
divalent metals, the tendency prevails that the inclination of curves 
becomes larger the greater the residual resistance. The thermal 
e.m.f. is found experimentally to be almost a linear function of the 
temp. over a small range, so that the results with junctions at 0 
and 100° C. give curves closely resembling those involving the 
true thermoelectric power, except that the unit is 100 times greater. 
The e.m.f. of the complete series of solid solutions of Au -+ Ag 
and of Au Cu against Cu and Ni are graphically presented. 

EF (i0b) 

The Effect of Small Metallic Additions to Refined Aluminum 
on Strength, Corrosion Resistance and Formation of Electrolytic 
Oxide Layers (Ueber den Einfluss geringer metallischer Zusatze 
zum Raffinad-Aluminium auf Festigkeit, Korrosionsbestandigkeit 
und Ausbildung von Eloxalschichten) H. SCHIEK & W. HELLING. 
Aluminium, Vol. 20, July 1938, pp. 452-459. Original research. 
The effect of Si and Fe additions up to 1.5%, of Cu up to 0.1%, 
Mg to 5% and Ti to 0.12% to Al of 99.99% purity was investigated. 
Up to 0.07% Si and Fe have no harmful effect on resistance to 
oxidizing NaCl solution and Permutit-treated water. Cu has a 
bad effect even at 0.005% in oxidizing NaCl solution. Mg alloys 
made with refined Al are highly resistant to the same solution and 
distinctly superior to alloys made with commercial Al. The same 
was true also for Ti-containing alloys. The corrosion of welded 
seams is noticeably affected by Si and Fe at more than 0.3%. Cu 
ontents up to 0.1% have no effect on the resistance of the weld 

, H.SO, and HNO;. Mg-containing alloys are resistant up to 
\% Mg. Si, Fe and Ti have a very unfavorable influence on the 
-lectrolytic oxidation; beginning at 0.044%, Si destroys the bright- 

ss of the layer, as does Fe over 0.2%. Addition of 0.11% Ti 

s a slight opacifying effect. Cu up to 0.1% is harmless; addi- 

ns of 0.001% and more increases the thickness of the layer 

id the brightness becomes similar to Ni. All Mg alloys (up to 

©) with refined Al take a very bright oxide layer. The tests 

re made on 37 different Al sheets; photographic reproductions 
ow appearance and attack by corrosive agents. 6 references. 
Ha (10b) 

Refined Aluminum, Its Production, Properties and Applica- 

ons. Light Metals, Vol. 1, Aug. 1938, pp. 250-253. Review. 

he recrystallization temp. of 99.997 +- % Al has been investi- 
ited by a number of workers using X-ray and other methods. 
nfortunately, there is little agreement between them. One recent 

esearch on this subject states that 99.997% Al cold-rolled to a 
0% reduction recrystallizes in 2 hrs. at 100° C. and continues 
ven after 72 hrs. One point of conflict is undoubtedly the actual 
‘emp. which the Al attains during the cold rolling process. In 

rder effectively to cold roll very pure Al, the rolling temp. must 
be sufficiently low. When refined Al is rolled according to a 
normal mill schedule without special precautions to keep the metal 
cold, the coarse columnar ingot structure is very persistent. In 
general, it appears that initial stress relief occurs at or below 
room temp., but complete recrystallization only occurs at com- 
paratively high temp. The particular practical advantage of very 
pure Al is its resistance to corrosion. For this reason one of its 
first uses was in wrapping cheese, and because the foil could be 
rolled easily. Using Al to replace Pb for cable sheathing is sug- 
gested, provided pure Al is sufficiently resistant to fatigue and 
creep. It has all other advantages, and would not be subject to 
the grain growth that is a disadvantage of Pb sheathing. For 
Part I see Metals and Alloys, Vol. 9, Oct. 1938, p. MA 622R/1. 


AUS (10b) 
The Alfol Method of Thermal Insulation (Das Alfol Ver- 
fahren zur Isolierung gegen Wiarme und Kalteverluste) E. 
SCHMIDT. Z. ges. Ka shed, Vol. 44, Sept. 1937, pp. 163-169; 
Vol. 45, Jan. 1938, p. 17. Critically compares conventional 
thermal insulating materials with Alfol (crumpled Al foil). Tables 
indicate how the insulating efficiency of Alfol depends on its low 
thermal emissivity. Alfol has a lower effective thermal conduc- 
tivity than most insulators. On account of its low heat capacity, 
Alfol is employed in electric heating and cooking equipment. In 
comparison with other materials, Alfol is less subject to absorption 
of water because of its non-hygroscopic nature. * Various uses are 
described and illustrated. Alfol remained in good condition after 
6 years of service in a ship which sailed for a time on a tropical 
route. Alfol thus seems to be free from corrosion attack. 


EF (10b) 


DECEMBER, 1938 


to 


10 


OXYGEN FREE HIGH CONDUCTIVITY 


7 Superior Copaper 


FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.M. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in great ductility and 
toughness as evidenced by its high reduction of area 
and resistance to impact. 


OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 


OFHC 


REG. U.S. PAT. OFF. 








Electric Resistance and Magnetic Susceptibility of Palladium 
Wires Charged With Deuterium (Der elektrische Widerstand und 
die magnetische Suszeptibilitat deuteriumbeladener Palladium- 
drahte) A. Srpverts & W. DANz. Z. physik. Chem., Abt. B, 
Vol. 38, Oct. 1937, pp. 61-71. Original research. The electric 
resistance of Pd wires, 0.1 mm. diameter, 65 cm. long, electro- 
lytically charged to various degrees with H or D under strictly 
comparable conditions, using 2 N H:SO, in H:O or 2 N D.SO, in 
D0 solutions as electrolytes, at a current density of 5 milliamp./ 
cm.* and a temp. of 20.0-0.2° C., was determined by a method 
insuring proper correlation of H or D content and resistance 
values. At the above current density and temp. of cathodic charg- 
ing, the saturation point of the Pd solid solutions was attained at 
the atomic ratios of 0.79 atoms H/atom Pd or 0.66 atoms D/atom 
Pd. The electric resistance increases linearly with the H content 
and, at a slightly increasing rate, with the D content, the relative 
resistance increment defined as: Renargea wire/ Rencharged wire — l, 
attaining the maximum value of 0.69 at the H saturation point 
and of 0.92 at the D saturation point. Upon supersaturation, the 
relative resistance imcrement decreases with increasing current 
density of cathodic charging to the limiting values of 0.41 or 
0.76, respectively. The magnetic susceptibility was determined on 
Pd wires, 1 mm. diameter, about 11 cm. long, electrolytically charged 
with H or D using 1 mol. HSO, or 1 mol. DSO, at 5 
milliamp./cm.* The atomic susceptibility decreases linearly from 
543 X 10° for pure Pd to —9 X 10° at the atomic ratio 0.66 in 
both H and D charged Pd wires, i.e., at up to 0.66 atoms H (or 
D)/atom Pd the effects of equal atomic contents of H or D in 
decreasing the paramagnetism of Pd are equal. The susceptibility 
values are in good agreement with those of B. SVENSSON (Ann. 
Physik, Ser. 5, Vol. 18, 1933, pp. 299-304). ORS (10b) 

Lead for Use in Chemical Plant. BrinteEy Jones. J. Chem. 
Ind. (Trans. & Comm.) Vol. 87, Aug. 1938, pp. 251-259. Review 
plus original research. Physical, mechanical, metallurgical and 
some chemical properties of pure Pb, Cu-Pb, Te-Pb and Cu-Te-Pb 
are cited. Additions of Cu to Pb of the order of 0.06%, inhibit 
gtain growth and increase fatigue strength. Te increases the 
toughness and fatigue strength of rolled and extruded Pb. Under 
conditions of temperature fluctuation, Te-Pb sheet resists buckling 
and fracture more than ordinary Pb. Reference is made to Pb con- 
taining Cu and Te; Cu in excess of 0.06% is beneficial in that it 
prevents the formation of coarse crystalline structures during 


welding. AAA (10b) 
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(Vitreous Silica) 


VITREOSIL 


High Temperature Expansion Measurements 


Owing to its very low thermal 
Cc expansion (.00000054 per degree 
C.) and excellent § mechanical 
strength, Vitreosil is largely em- 
ployed for determining the expan- 
sion coefficients of other materials. 

















The cut shows a typical set-up 
composed entirely of transparent 
! Vitreosil, for dilatometer construc- 
| tion. Surfaces A, B and C are 
ground and polished, A and B 
being ground to the proper curva- 
ture while C is flat. 


The sample for testing is placed 
between A and B, and space is 
provided between the tubes for 
leading in thermocouple wires. 
The resistance of Vitreosil to heat 
shock, and its high electrical re- 
sistance permit the outer tube to 
be wound with wire for direct 
heating. 


Similar equipment to your speci- 
fications can be supplied promptly. 


The 


Thermal Syndicate, 
Limited 


12 East 46th Street 
New York, N. Y. 


























The Effect of Heavy-metal Additions upon the Mechanical 
Properties of Precipitation-hardenable Aluminum-silicon Alloys 
(Ueber den Einfluss geringer Schwermetallzusatze auf die Festig- 
keitseigenschaften aushartbarer Aluminium-Silizium-Legierungen) 
H. BAUER & H. WINTERHAGER. Aluminium, Vol. 20, Aug. 1938 
pp. 520-527. Original research. The hardness and strength of 
AI-Si alloys increases and elongation decreases with increasing Si 
content. Na addition increases tensile strength by 25%, elonga- 
tion by 50%. Hardened alloys with 7-10% Si show the best 
mechanical properties. Cu has a favorable effect in both hardened 
and unhardened alloys; Co and Cr do not appreciably affect the 
static mechanical properties. Pouring properties are improved by 
heavy-metal additions, particularly by Cu. Co produces in alloys 
with more than 10% Si a fine-grained casting; Cr tends to produce 
needle crystals. The test results are discussed in great detail. 
20 references. Ha (10b) 


The Magnetic Transverse Effects in Copper and their Changes 
with Temperature: New Measurements. EDWIN H. HALL. Proc. 
Am. Acad. Arts Sci., Vol. 72, Apr. 1938, pp. 301-325. Original 
research. An apparatus is described suitable for measuring the 4 
magnetic transverse effects that play an important rdéle in the theory 
of electrical and thermal conductivity. The following values at 
3 different temperatures were found with Cu for the coefficient of 
the Hall effect (R), the Ettinghausen effect (P), the Nernst effect 
(Q) and the Righi-Leduc effect (S). 


Temp. R X 10° P X 10° Q X 10* S X 10° 
> i 0 —5.36 —1.146 —2.155 —2.698 
a —5.37 —1.544 —2.104 —2.448 
85°C. —5.38 —1.674 —2.014 —2.272 

EF (10b) 


Aluminum Saves 1680 Lbs. in White Bus Body. D. R. 
James (Staff) Iron Age, Vol. 142, Aug. 11, 1938, pp. 28-31. 
Practical description of the weight reduction in bus construction by 
use of Al alloys. Extruded sections are made from Al allo 
XF51ST (1% Si, 0.6% Mg, water quenched and aged). All 
heavily formed, curved parts of bodies, such as rafters, corner 
pieces, rear belts and side letter boards are formed and blanked 
from Al alloy XF51SW (1% Si, 0.6% Mg). This alloy is heat 
treated and quenched, but not aged. Properties of the alloy in un- 
stretched condition are: Yield strength 25,000 lbs./in.’, tensile 
strength 36,000 lbs./in®, and elongation 18%. Parts are formed 
and blanked, and heat treated at 320° F. for 16 hr., raising yield 
point to about 42,000 Ibs. and reducing elongation to above 10. 

VSP (10b) 
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Optical Constants, Electrical Resistance and Structure of 
Thin Metal Films (Ueber optische Konstanten, electrischen 
Widerstand und Struktur diinner Metallschichten) J. Kraur-. 
KRAMER. Ann. Phys., Ser. 5, Vol. 32, July 1938, pp. 537-576. 
Research. Very thin Au and Ag films, produced im vacuo on 
quartz glass by evaporation, were investigated and their behavior 
compared with a normal layer of loose grains. A formula 
developed for calculating the behavior from the normal layer gave 
good agreement with experimental fact. Irregularities in the thin 
films could be explained by assuring colloidal condition rather than 
an amorphous condition. 45 references. Ha (10b) 

Light Metals in Airplane Construction (Leichtmetall im 
Flugzeugbau) W. ZUERL. Axtomobiltech, Z., Vol. 41, Aug. 25, 
1938, pp. 435-436. General review of materials used, their prop- 
erties and special suitability in this field. Both ordinary and hard- 
enable light metals retain their mechanical strength at temperatures 
down to —90° C. In “dural” it increases as much as 25-30% 
which is important for flying in very high altitudes. Surface pro. 
tection has recently been obtained more by cladding with pure or 
Cu-free Al alloys than by painting. The clad layer amounts to 
about 3-5% of the thickness of the sheet. Ha (10b) 


10c. Effect of Temperature 
H. C. CROSS, SECTION EDITOR 


The abstracts in this section are prepared in cooperation of the 
Joint High Temperature Committee of the A.S.M.E. and the 
A.S.T.M. The purpose of this cooperation is to make readily 
available complete references to the literature of this subject. 
The Committee does not necessarily subscribe to the statements of 
either the author or the abstractor. ; 


Light Metals for High Temperature Service. Light Meztals, 
Vol. 1, Aug. 1938, pp. 236-240. Review. Light metals have cer- 
tain inherent advantages for use at elevated temp. Chief of these 
are their non-scaling characteristics and their high heat conduc- 
tivity. Light alloys are useful in internal combustion engines as 
pistons, since the use of ferrous pistons would increase the operat- 
ing temp. with consequent loss in efficiency. The light metals used 
in aero engines must be forgeable at temp. only slightly higher 
than the temp. range in which they must be practically elastic in 
service. This rapid change of mechanical properties with temp. is 
ordinarily achieved only by the use of age-hardenable alloys. Be 
with its high melting point, high modulus of elasticity, and light- 
ness would appear to be an ideal base for making a series of |i cht 
alloys resistant to deformation at elevated temp. However, pure 
Be is quite brittle except at elevated temp. where it can be only 
slightly worked. Since Mg does not alloy easily with Be, it has 
not been possible to use high Be-Mg alloys. When Al is added 
to Be in excess of 8%, the solid solubility limit, a eutectic appears, 
which melts at a lower temp. than Al, and hence all advantage 
of the high-melting Be is lost. Also, the thermal conductivit, of 
high Be-Al alloys is somewhat low. There are other Be-rich sys- 
tems, which have not been fully investigated ard which might 
yield something useful. The use of age-hardening light alloys at 
elevated temp. requires an exact knowledge of their age-hardening 
characteristics. Often a light alloy for use at high temp. his a 
definite limited life, which is known in advance. With this 
knowledge it is usually possible to choose some age-hardening 
alloy which does not over-age too much at the temp. in question, 
or during the service life desired. Dimensional stability is an 
important factor and must be considered along with the stress 
requirements. Al alloys arranged in the po of increasing 
strength at room temp. may be arranged very differently at higher 
temp. The age-hardening temp. ranges for Al alloy systems are 
so close together that there seems to be little likelihood that any 
age-hardening Al alloy can ever be developed that will be resistant 
to over-aging above 250°C. It appears that non-aging alloys hold 
some promise for high temp. service. AUS (10c) 

Creep Tests on Welded Joints (Ueber Dauerstandsversuche 
an Schweissverbindungen) H. SCHOTTKY & W. RUTTMANN. 
Warme, Vol. 61, Feb. 19, 1938, pp. 144-147. Original research 
and review. Reports on creep tests of electrically and gas-welded 
Cu-Mo and Mo-Cr-Cu steels recently introduced in boiler con- 
struction (analyses of 5 steels are given). Most of the tests were 
carried out at 500° C. Some of the welding rods were highly 
alloyed (austenitic), others contained only small additions of Mn, 
Mn + Mo, Mo or Mo + Cr (approximate analysis given). The 
creep strength of the parent metal was 18,000-24,000 Ibs./in.’ 
All sound welds yielded 20,000-30,000 Ibs./in.2 The welds showed 
at least 90% of the creep strength of the parent metal and most 
were 5-10% and, in some cases, 20% more resistant to creep. 
Heat treating after welding improved the strength but little. This 
includes two long-time annealing treatments for 500 hr. at 500° 
C. The investigators warn against application of their testing 
results to welded joints of steels which possess a still higher creep 
resistance. [The actual amount of creep is not given. The 
“creep strength” (Dauerstandsfestigkeit) represents a value that is 
supposed to indicate the maximum load that can be carried 
“safely.” —E. F.} EF (10c) 
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11-CORROSION AND WEAR 


Chemical and Atmospheric Corrosion and Oxidation. Abrasion, 


Cavitation and Erosion. See also Sections 7 and 10. 












































V. V. KENDALL, SECTION EDITOR 


The Influence of Seawater and Various Meteorological Fac- Corrosion Tests on Wires by the Decrease-in-breaking-load 








tors upon the Corrosion of Iron and Steel (Ueber den Einfluss Method (First Series) J. C. Hupson. Iron Steel Inst., Fifth 
des Seewassers und Verschiedener meteorologischer Variablen Report Corrosion Committee, 1938, pp. 249-254. Original re- 
die Korrosion von Eisen und Stahl) C. BENEDICKs. Korrosion search. Tests on atmospheric corrosion of 7 different ferrous 
u. Metallschutz, Vol. 14; June/July 1938, pp. 181-186. Critical 3 materials, Ye and 4 in. in diameter, were made at 2 locations 
evaluation of the experiméntal data published by Hadfield & Main in England, and corrosion was determined by loss in breaking 
(see also Metals and Alloys, Vol. 8, Feb. 1937, p. MA 106L/3). strength. The materials were exposed for 5 yrs. The strength 
Continually and intermittently submerged samples exposed to air of austenitic Cr-Ni steel was practically unchanged. The strength 
in Halifax, Plymouth, Auckland and Colombo had been investi: of ordinary mild steel fell 30%, corresponding to an average cor- f 
gated with respect to the adhesion of a coat of paint and lowering rosion rate of 0.0020 in. per year. The presence of 0.5% Cu ' 
of strength. Critical examination of the results leads the author reduced this rate to 0.0016 in. per year. Ingot Fe \% in. in . 
to the following conclusions: Pitting increases in the fully sub- diameter proved more corrodible than mild steel, the observed 
merged and air-exposed specimens roughly with the average tem- rate being 0.0028 in. per year. Wrought Fe was slightly better, 
perature of the observation stations. In the intermittently sub- 4 and rail steel worse, than mild steel. For the 4% in. wire there 
nerged specimens, this direct effect of temperature is superimposed was little difference between mild steel, wrought Fe, and rail steel, 
n another effect (weak at high and strong at low temperatures) but ingot Fe was more corrodible. Second Series. J[bid., pp. 
iused by the condensation of water at low temperature, which 255-265. Results are given on field tests of 15 kinds of ferrous 
lso enhances corrosion. Humidity and rains of long duration _ wire exposed for 2 yrs. at Sheffield University. Results as deter- 
in, under certain conditions, have a cleaning effect on the pores mined by change in breaking load are in good agreement with 
» that general cofrosion is counteracted by washing the salt par- other tests in which corrosion was measured by weight loss. Brit- 
icles out of the pores. C steels corrode generally stronger than ish wrought Fe was the best material tested and its superiority was 
as would be expected theoretically. A coat of paint adheres attributed to its slag content. [The British wrought irons con- 
tter the more intense the reaction between paint and iron; lin- 5 tained from 0.23 to 0.35% P, while other materials contained not 
d oil contains isolinolenic acid, which attacks Fe with formation over 0.054% P. P seems to increase corrosion resistance in Ger- | 
formic and acetic acid, and thus effects excellent adhesion. many and America, but not in England —J.L.G.} Laboratory tests 
adhesion of a coat of paint on a layer of scale is much lower. were not in agreement with field tests. JLG (11) ) 


rosion fatigue can be caused by a corroding liquid which ad- 

s well on the surface and can easily penetrate, in mechanically 
ssed parts, between grain boundaries or into cracks and thus 

er the resistance of a material. The author has found, how- 

r, that if the surface of a stressed body is covered even by a 
attacking liquid, the resistance is lowered considerably. 9 
ferences. Ha (11) 
Observations on Steel Plates Built into the Barge “Cactus.” 

C. Hupson & T. A. BANFIELD. Iron Steel Inst., Fifth Report 
sion Committee, 1938, pp. 199-201. Report of observations. ~.. 

n inspection was made after 2.2 years of service. Corrosion 
\itiated by mechanical damage arising from conditions of service 
f this type of vessel was considerable. After allowing for this 
so far as possible, the plates completely descaled by sandblasting 
r picking were slightly better than the weathered ones, while 
those treated with white Pb paint while still hot at the mill were 
in the best condition of all, except in the case of continuously 


submerged parts on which marked flaking off of the paint had til I e i G RAD E ’ H | > AT ” | 


occurred. The effect of surface condition was particularly marked -— . 
on plates above the water line. The Cactus was sunk in a col- RESISTING CASTINGS 
lision, and no more reports will be made on the condition of the 


lates. LG (11 | 
plates Lage ng (Rough or Machined) | 





eed 


Note on the Use of Sodium-Diethyl-dithiocarbonate for De- 


tecting the Solubility Corrosion of Metals. W.R.G. Atkins. ° 

Trans, Faraday Soc., Vol. 33, 1937, pp. 431-432. Original re- by one of the largest producers | 
search. The color reactions of precipitates characteristic of Zn, ; . . 
Cu, steel, Sn, Ag, Pb, are given when a 0.1% solution of sodium- of alloy castings in America ... 
diethyl-dithiocarbonate is added to the liquid to be studied, which —- 
should be neutral or faintly alkaline. Within a short time, meas- Quotations promptly upon request 


ured in seconds in some cases, after metal is immersed in the 

solution visible effects are produced. In the cases of corrosion- 

resistant bronzes and brasses, a portion of the solution is extracted 5 ; 

with chloroform or carbon tetrachloride. The presence or definite 

absence of Cu may then be detected. The eek is qualitative. 4 

references. PRK (11) 
Examination of Samples of the Wrought Iron and of the Cast 

pod — . ~ ne of the Crystal Palace Built in — ) 

- trom Steel Inst., Fifth Report Corrosion Committee, 1938, 
a hae ee ae The Cooper Alloy Foundry Co. | 


; ; at Gives results of examination of some 
samples salvaged from the Crystal Palace after it had been ELIZABETH, NEW JERSEY 
destroyed by fire in 1936. Examinations showed that little or no 16 . 
appreciable corrosion had occurred. Properties of the materials 
used before steel of structural grades was available are made avail- 


able. JLG (11) rr ae ee 


DECEMBER, 1938 MA 735 
































The Effect of Pressure on the Passivity of Various Metals. 
CLARENCE A. LitTLeR & H. V. TarTAR (Univ. Washington) 
Trans. Electrochem. Soc., Vol. 74, 1938, Preprint No. 4, 15 pp. 
Original research. The effect of pressure and agitation of the 
electrolyte on the periodic passivity of Fe, Ni, Al and Cu was 
investigated when these metals were made anodic in various solu- 
tions. The passivity of Fe in HNO; was determined without 
applied current. The change from the active to the passive state 
was followed by changes of the electrode potential or of the 
current. The behaviors of the metals were rather specific. Fe 
electrodes in 8 M. H:SO, exhibited periodic passivity at a current 
density of 178 m.a./cm.* The metal remained active if the solu- 
tion were agitated or the pressure reduced. These treatments did 
not activate a passive electrode if the part of the electrode above 
the surface of the solution was coated with wax, thus showing 
that the activation must start at the air-liquid line. Cu anodes 
were passivated in 3.2 M. HCl with a current density of 150 
m.a./cm.” Reduction of pressure did not remove the passivity, 
and the effect that was produced could be ascribed to the agitation 
caused by removing the gases. Ni anodes in 5% H:SO, gave a 
fluctuating voltage at a current density of 42 m.a./cm.’ Stirring 
or reducing the pressure had no effect on the fluctuations. Al 
anodes in conc. HNO; exhibited periodic fluctuations at a current 
density of 185 m.a./cm.* The passivity could be removed by 
reducing the pressure and the change from active to the passive 
state occurred at a fairly definite pressure. The higher the cur- 
rent density, the smaller was the reduction in pressure required 
to produce activity. The effect of agitation and temp. on the 
phenomenon was also determined. The authors studied the effect 
of pressure on the passivity of Fe immersed, without applying 
current, in HNO; solutions of different conc. For each acid conc. 
there was a fairly well defined pressure above which the metal 
became passive. This limiting pressure decreased as the acid 
conc. increased and became zero for conc. HNO,;. However, 
reducing the pressure did not cause activation of the Fe after 
it once became passive. The behaviar of Fe and, perhaps, Al in 
HNO, offers some support for the gas film theory of passivity. In 
the other cases, the effect of reducing the pressure may be simply 
a result of the agitation produced. AB (11) 


The Committee’s Field Tests on Atmospheric Corrosion. J. C. 
Hupson. Iron Steel Inst., Fifth Report Corrosion Committee, 
1938, pp. 13-196. Original research. Gives detailed observa- 
tions and tentative conclusions on tests being made by a joint com- 
mittee of the Iron and Steel Inst., the British Iron and Steel Feder- 
ation and the Iron and Steel Industrial Res. Council. Field tests 
on the atmospheric corrosion of ordinary and low-alloy Fe and 
steel have been in progress for 7 yrs. in the case of the oldest 
specimens, and quantitative results for the corrosion of unpainted 
specimens exposed for periods up to 5 yrs. at several of the ex- 
perimental stations are given, together with observations on painted 
specimens and stands. For unpainted specimens exposed out of 
doors, the annual corrosion rate may be as high as 0.006 in./yr. 
in highly polluted industrial atmospheres in Britain. In the 
tropics, despite the higher temp. and, in some cases, the higher 
humidities, the rate of corrosion is very much less; for example, 
it is negligible in Khartoum and slight at Basrah. The presence 
of Cu in steel reduces the corrosion by up to 30%, and of small 
amounts of Cu and Cr together by up to 40%. In enclosed atmos- 
pheres (railway tunnels), the addition of Cu has no effect on cor- 
rosion, but Cu is effective in reducing corrosion of steel ties in 
service on open track. The chief result of tests on painted speci- 
mens is to show that surface treatment of the Fe or steel before 
painting is of the utmost importance. Paints have a considerably 
longer life on specimens that were descaled prior to painting, 
whether by pickling or sandblasting, than on any other type of 
surface tested, including specimens with intact and unrusted rolling 
scale and others painted after exposure to the weather for a short 
period followed by hand cleaning. The results of tests on the 
painted stands show that the character of the priming coat is of 
importance, an increased life of coating being obtained by the use 
of a priming coat of inhibitive character. JLG (11) 


Summary of Work at Cambridge University on the Electro- 
metric Study of the Growth of Oxide Films on Iron. H. A. 
MiLey & U. R. Evans (Cambridge Univ.) Iron Steel Inst., Fifth 
Report Corrosion Committee, 1938, pp. 243-248. Original re- 
search. A new electrical method of measuring the thickness of 
oxide films was checked against optical and gravimetric methods, 
and then used to obtain curves showing the growth of oxide films 
with time at different temp. Both on Fe and Cu, the oxidation, 
even at ordinary temp., commences relatively quickly, but soon 
becomes slow. JLG (11) 


Principles and Methods of Recent Corrosion Research 
(Grundlagen und Verfahren der neueren Korrosionsforschung) 
F. MULLER. Z. Ver deut. Ing., Vol. 82, July 16, 1938, pp. 841- 
846. Very comprehensive review of the various theories on cor- 
rosion, with a discussion of their effects on practical applicability 
for corrosion protection. 79 references. Ha (11) 
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The Effect ot the Deformation of Steel Water-pipes on their 
Corrosion (L’Influence des Deformations des Tuyaux de Con- 
duite d’Eau en Acier sur leur Corrosion) ADAM SKAPSKI & 
EUGENE CHYZEWSKI. Métaux & Corrosion, Vol. 13, Feb. 1938, 
pp. 21-34. Original reseatch. Fifty-min. long sections of 200- 
mm. diameter polished steel pipe were subjected to mechanical 
deformation by screwing a nut on a bolt passing through the 
diameter of the pipe. The rings were then placed in solutions of 
(1) 3% NaCl plus 0.1% H:O2; (2) 3% Na:SO, plus 0.01 N 
H:SO,; (3) 3% Na2SO, plus 0.01 N FeSO,; (4) Suspension of 
humic acid in water plus 0.05% NaSO,; (5) 0.01 N H2SO,; and 
(6) 0.01 N FeSO,. The chemical analysis of steels used: 


Cc Mn Si Cu S P 
Pin: oy eee 0.26% 0.60 0.30 0.19 0.028 0.032 
. et, eee 0.16 0.61 0.23 0.11 0.025 0.029. 


After 4-days testing in agitated solution No. 1 steel A lost 1.76 
g./cm.’ and steel B, 2.08 g./cm.’. A deformation of 10% raised 
the loss to 2.20 for steel A, and 2.35 g./cm.’ for steel B. A 
deformation of 15% caused a loss of 2.25 for A and 2.49 for B. 
By doubling the time of test, the results more than doubled in 
proportion. The pH remained constant at 7. On using aerated 
solution No. 2, the pH increased from 2.2 to 5.0 in 2 days, and 
to 5.2 in 8 days. After 2 days steel A showed 1.96 g./cm.’ loss, 
with 10% deformation 2.15, and with 15% deformation 2.76 
After 8 days, same steel showed 3.37, 3.78 and 4.72 g./cm.’, 
respectively. Under the same condition for 2 days, steel B showed 
losses of 1.83, 2.36, and 2.80 g./cm.’; after 8 days, 3.37, 4.06, 
and 4.95 g./cm.* Replacing the air by O produced a somewhat 
greater corrosion loss. Solution No. 3 was less corrosive, but 
solution No. 4 with O. showed a decided increase in corrosion 
Tédt viscosimeter, which consists of a galvanometer, 100 ohms 
resistance, and a Pt electrode was also used. The residual cur- 
rents flowing between the Pt electrode and the sample are 
measured. The measurement of corrosion, given in gram loss per 
sq. meter per 24 hrs. are independent of the size of the areca 
subjected to corrosion. The static deformation does not influence 
the speed of corrosion of steel pipes in corrosive medium of pH 
greater than 4, but it accelerates the corrosion in solutions of 
pH 2.0. 18 references. GTM (1!) 


Corrosion Characteristics in the Distillation of Fatty Acids. 
FRANK C. VILBRANDT & LILBURN E,. WARD, Jr. (Va. Polytechn: 
Inst.) Trans. Electrochem. Soc., Vol. 73, 1938, Preprint No. 

13 pp. Original research. In the production of paper pulp fr: 

pine wood, the fats and resins are removed from the wood 

cooking in caustic. They are recovered from the liquor as soa), 
which are hydrolyzed to the fatty acids. A ton of pulp yiel:(s 
65 lbs. of fats and resins. In plant practice, the crude fatty ac: ‘s 
rapidly corrode stills of 18-8 Cr-Ni stainless steel. Cu is son 

what more resistant but scales and pits so that 4 in. tubes hie 
a life of only 3 months. The authors determined the corros:\n 
characteristics of 24 commercial metals and alloys by immersiig 
them for 72 hrs. in the crude acids heated to 300° C. Weigit 
losses were determined after 24 and 72 hrs. and expressed as rite 
of penetration in mm./yr. Of the common metals, cast Fe, Al, 
Cu, and Ni were unsatisfactory because of scale formation and 
pitting, although this was slight with the latter. Ta was un- 
attacked, but is unsuitable for stills, because it embrittles at the 
temp. used. Fe alloys containing 13-18% Cr and 0.3% Ni had 
very low corrosion resistance (penetration — 59 mm./yr.). 18-8 
Cr-Ni steels had an intermediate resistance (penetration — 2 
mm./yr.). A 22-10 Cr-Ni steel had a fair resistance (penetration 
= 0.06 mm./yr.), and a 29-9 Cr-Ni steel had the best resistance 
(penetration = 0.01 mm./yr.) and gave no visible evidence of 
attack. Addition of 3% of Mo to the lower Cr-Ni steels, such 
as 18-10 Cr-Ni, considerably increased their corrosion resistance 
(penetration — 0.005-.05 mm./yr.), although their suface was 
darkened. Si steel’ (15% Si) showed good resistance (penetra- 
tion = 0.02 mm./yr.), but the resistance of the Cr-Ni alloys was 
not improved by adding Si to them. AB (11) 


The Atmospheric Corrosion of Galvanized Iron Wire and Its 
Bearing on Specification Testing. C. E. RicHArps. J. lron 
Steel Inst., Advance Copy No. 9, May 1938, 38 pp. Original 
research. Galvanized wires coated with as much as 1.41 0z./ft.’ 
of Zn were exposed at different localities in England, and cor- 
rosion determined by loss in weight and loss in strength. Lab- 
oratory tests were made on the same wifes and an attempt made 
to correlate laboratory and field results. There was little corre- 
lation. Results proved that the Preece test was of little value 
in determining resistance to atmospheric corrosion. The life of 
wire as a function of coating weight was calculated for the dif- 
ferent localities, and the savings possible from use of heavy 
coatings are given. There is a great difference in rate of cor- 
rosion of wires between urban and rural districts. The predomi- 
nating factor in the life of a galvanized wire in a given atmos 
phere is the thickness of the Zn envelope, and characteristics such 
as purity of the Zn and ductility of the Zn are of minor impor: 
tance. Some wires of the stainless type were tested, and they suf- 
fered very little corrosion. JLG (11) 
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Investigation of the Corrosion of Steel and Lead in Soils. 
V. S. DANIYEL’-BEK. Zhur. Priklad. Khim., Vol. 11, Apr. 1938, 
op. 567-587. In Russian. Original research. In order to deter- 
mine the corrosive attack of diverse types of natural soils on low- 
voltage cables with Pb sheath overspun with jute braiding and 
protected by a steel armor, weighed samples, 0.8 x 20 x 50 mm.’, 
of rolled battery Pb with 99.97% Pb and samples, 0.8 x 20 x 60 
mm.*, of steel armor tape were placed in 45 different synthetic 
media consisting of sand as inert filler moistened with acetic acid 
or sodium acetate solutions of various concentration, or mixed 
with clay, chalk, gypsum, sodium chloride, sodium sulphate, potas- 
sium nitrate, sodium carbonate, ammonium carbonate and FeS in 
various proportions and containing various amounts of moisture; 
as well as in 24 different natural soils of given mechanical char- 
acter (particle sizes), chemical composition and moisture content. 
After a definite time of exposure the specimens were freed of 
the corrosion products and weighed, the loss in weight supple- 
mented by visual inspection serving to determine their corrosion. 
The experimental procedure and results are reported in detail. 
The corrosion of Pb is very strong in the presence of organic 
matter of acid character, the corrosive action of natural soils on 
Pb increasing with the total content of humus, the content of 
soluble humus, and the acidity of the aqueous extract. Within 
the investigated limits, the content of soluble salts in synthetic 
media and natural soils and that of partly soluble carbonates in the 
latter have no corrosive effect on Pb. The corrosion of Pb is 
promoted by coarse-grain (of soil) and penetrability to air of the 
soil and increases with its moisture content provided its pene- 
trability to air is sufficiently high. The corrosion of steel in- 
creases with the total content of soluble salts (chlorides, sulphates 
and nitrates, in the order of their importance), whereas soluble 
carbonates retard and, at sufficiently high concentrations, prevent 
it. The content of partly soluble carbonates has no perceptible 
effect. There is no direct relation between the total humus con- 
tent and the corrosion of steel, but, under otherwise equal condi- 
tions, the content of soluble humus and the total acidity of the 
soil appear to have a harmful effect. The corrosion of steel in- 
creases with the moisture content of the soil independently of the 
variation of its penetrability to air within wide limits. Only when 
he latter becomes very small does it affect the rate of corrosion 
of steel. Peaty soils and, generally, those with a high humus con- 
tent are most corrosive to Pb and saline and peaty soils to steel; 
it is therefore recommended to include in the chemical analysis 
for determination of the harmfulness of a soil to sheath and armor 
‘f cables, measurements of the humus content, Cl content, and the 
1H, oxidizability, and dry residue of the aqueous extract. 

ORS (11) 

Cavitation Erosion of Cast Metals and Alloys. J. W. Don- 
.LDSON. Foundry Trade J., Vol. 59, Aug. 4, 1938, pp. 88-89; 
\ug. 11, 1938, pp. 99-100, 102. Up-to-date review. After the- 
retical discussion the following data are reported. The cast irons 
investigated were of 2 groups, ferritic and austenitic. For each 
rroup the effect of hardness was clearly indicated, as the cavitation 
ss decreased consistently with increasing hardness. When the 
losses of both groups are compared with each other the influence 
of hardness appears to be overshadowed by the influence of struc- 
ture, as an austenitic structure appears definitely superior to a 
ferritic structure. The reason for this no doubt lies in the cold 
working properties of austenite. When the results obtained on 
the cast irons are compared with those on the plain and alloyed 
cast steels the cavitation losses of the Fe are comparatively large; 
this may be attributed to the graphite of the cast Fe. The size of 
the graphite flakes influences the pitting resistance. Large flakes 
facilitate separation along the crystal boundary. Brinell hardness, 
work-hardening, grain size and casting conditions are important 
factors influencing the resistance to pitting. The cast C steels 
show the same general trend of having slightly greater cavitation 
loss in sea water as compared with fresh water, but the cavitation 
losses are considerably less than those for cast Fe. The cavitation 
erosion of 3 gunmetals in fresh water varies approximately from 
50 to 85 mg./hr., the highest loss being obtained in the low 
strength, low hardness, highly leaded alloy. The Al bronze con- 
taining 10% Al shows appreciably less cavitation loss than the 
gunmetals, being only about 15 mg. per hr., a loss that compares 
favorably with the best high strength alloy steels. The resistances 
of non-ferrous metals to cavitation are, in decreasing order of 
merit: Al-bronze, high tensile brass, and Ni-Cu alloy (Ni 63, 
Cu 31, Si 4 and Fe 2%). AIK (11) 

Influence of the Purity of Aluminum on the Resistance of 
Welded Seams to Nitric and Sulphuric Acids (Ueber den Einfluss 
des Reinheitsgrades des Aluminiums auf die Bestindigkeit von 
Schweissnahten in Saltpetersiure und Schwefelsiure) WERNER 
HELLING & HEINRICH NEUNZIG. Chem. Fabrik, Vol. 11, June 8, 
1938, pp. 299-300. Original research. 99.5% pure Al sheet 
shows greater attack at welded seams than elsewhere on the sheet 
when tested for 10 days in 6% H2SO, or 40% HNO, at 70° C 
whereas welded sheet of 99.995% Al is uniformly attacked. 


PCR (11) 
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Corrosion of Rotating Metal Plates. Part I. (Beitrag zur 
Kenntnis der Korrosion rotierenden Metallscheiben. I.) A. 
UrMAnczy. Z. anorg. allgem. Chem., Vol. 235, Mar. 9, 1936, 
pp. 363-368. Original research. Thin disks of Ag, Cu and Zn 
were rotated at specific speeds in nitric acid solutions. Each 
disk (3 mm. thick by 40 mm. diam.) was rotated in its plane 
about a vertical axis with the upper surface of the disk protected 
by wax. For acid concentrations up to 4.97 mol., the loss on Ag 
plates rotated at 220 r.p.m. was slight. At 5.17 mol. the loss 
became 239 mg./mm.*, which could be reduced to 23 mg. by the 
addition of 0.075 mol. AgNOs. When the speed of rotation was 
decreased to 59 r.p.m., the loss in 5.17 mol. solution increased to 
around 4500 mg./mm.’ Under these conditions, spiral etch lines 
were formed on the plates. These are believed to be the centrifugal 
path of the nitrous gas bubbles whose presence accelerates the 
solution of Ag in the acid. On increasing the speed of rotation 
to 220 r.p.m., the lines become denser and less distinct. This 
restrictive action of the rotation on corrosion has been noted also 
for Al sheets in 50% HNO, solution. Etch lines were also 
observed on Cu sheets rotated at 59 r.p.m. in 6.9 mol. acid, but 
were not found on the Zn plates. The author's explanation is 
that Zn, having a high solution tension, dissolves so rapidly that 
the catalytic action of the nitrous gases cannot come into play. 
Part II. IJbid., Vol. 237, Apr. 22, 1938, pp. 183-187. To study 
the case where the corrosion speed is determined by the diffusion 
speed, some similar experiments were performed using disks of 
solid sodium thiosulphate in an ethyl alcohol-water mixture. In 
this case the speed of solution increases with the speed of rotation, 
at first rapidly, then more and more slowly. Corrosion lines such 
as observed on the metal disks were observed at higher speeds 
and are attributed to the action of bubbles set free in the solution. 

HFK (11) 

Pit Corrosion of Stainless Steel. Howarp A. SmirH (Repub- 
lic Steel Corp.) Metal Progress, Vol. 33, June 1938, pp. 596-600. 
Describes apparatus and test procedure for 2 tests for corrosion re- 
sistance. The first, in which a corrosion solution is circulated past 
the surface of a specimen, employs an inverted, water jacket U- 
tube. Water at 2 different temp., 95° and 68° F., is circulated 
through the jackets, and the difference in density causes circula- 
tion of the corroding solution past the sample which is held against 
the meniscus of the solution at the open end. The area of con- 
tact between solution and specimen is controlled at 10 cm.*_ Ex- 
posure time of the test is 4 hr. Data are given on several com- 
positions and surface conditions from which the author concludes 
that ferric chloride solution (used in test) in this apparatus will 
indicate susceptibility to intergranular corrosion, will rate com- 
position in order very close to service records, and will rate sur- 
face conditions in the same order as that revealed by service. 
Using an 18% Cr, 12% Ni, 3% Mo steel passivated with hot 
10% chromic acid results in immunity to pit corrosion. The 
second test is more briefly described (with reference to complete 
details in an earlier publication) involves the continuous measure- 
ment of the potential of the specimen in the corrosive medium 
under cons‘deration by means of a standard mercurous chloride 
electrode. Potential-time curves show some metals to start out 
more noble but to experience a breakdown in their protective film 
with time, while others start at a less noble level and build up 
continuously or with slight setbacks to a very resistant level. The 
18-12-3 Cr-Ni-Mo alloy is of the latter type. WLC (11) 


Wear of Rails on Curves and Check-rail Clearances Required 
on Curves of 4° and Sharper. A. M. Sims. Tech. Paper No 
303 of the Railway Board, Government of India, 1937, pp. 1-55. 
The paper is in 2 parts. The object of the first part is to deter- 
mine profiles to which rails may be allowed to wear on the outside 
of sharp curves. The description of a curve as sharp is relative 
according to the gage of the track on which the curve exists. On 
the 5 ft. 6 in. gage wear becomes considerable on curves of about 
4° and sharper, whereas on the 2 ft. 6 in. gage the corresponding 
state of affairs arises on curves of about 10° and sharper. On 
the metre gage it is probable that curves of about 7° will show 
wear to a noticeable extent. The recommended profiles are shown 
in 3 plates. The second part of the paper suggests suitable check- 
rail clearances for sharp curves and discusses the inter-relation of 
the check-rail clearance with the wear on the outer rail. APS (11) 


The Darkening of Aluminum by Hot Tap Water (Ueber die 
Schwarzfarbung von Aluminium durch heisses Leitungswasser) 
JOACHIM FISCHER & WERNER GELLER. Z. Metallkunde, Vol. 30, 
June 1938, pp. 192-195. Experimental. Tap water with a pH of 
8.5 was used. Material of various compositions and purity was 
examined and the conclusion drawn that the blackening is an 
optical effect having its origin in a very finely etched surface. 
Impurities change the color toward brown, due to heterogeneity 
of the material. The darkening occurs at a critical pH and can 
be increased by heterogeneity of the metal or H:O, additions to 
the electrolyte. The darkened Al is more resistant to hot tap 
water than bright material and is not accompanied by any other 
objectionable features. GD (11) 
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A Method for the Embrittlement Testing of Boiler Waters. 
FREDERICK G. STRAUB & T. A. BrapBuRY (Univ. Illinois) Am. 
Soc. Testing Materials, Preprint, June 1938, 14 pp. A method of 
testing boiler waters for embrittlement that simulates actual boiler 
conditions has been devised. It is based on the fact that em- 
brittlement cracks originate from a capillary space where con- 
centrated stresses might occur. It consists in the use of a hollow 
specimen with a solid filler at one a few thousands of an in. 
smaller than the bore, the solution being contained in the speci- 
men. The entire system is then heated and stress applied. Cir- 
culation of the solution is thus prevented and the concentration 
of the solution in the capillary space permitted. Any boiler 
water can be tested: if failure results, embrittlement may be ex- 
pected from the use of that water; if failure does not result, it is a 
safe water. As the results of testing a large number of solutions, 
the following conclusions were drawn: For steam pressures up to 
250 \bs./in.*, embrittlement may be prevented by maintaining the 
sodium chloride content of the boiler water greater than 0.6 of 
the total alkalinity expressed as sodium carbonate, and maintaining 
the sodium sulphate content at least equal to the total alkalinity. 
For steam pressures between 500 and 1400 Ibs./in.?, these results 
would indicate that the presence of a soluble RO; content 
greater than 0.6 of the SiO, content of the boiler water prevents 
embrittlement. For a steam pressure.of 350 lbs./in.*, the sulphate 
and chloride to alkalinity ratios appear to be effective in prevent- 
ing embrittlement, although larger amounts may be necessary 
than at the lower pressures. At steam pressures above 350 Ibs., 
sodium sulphate has practically no inhibiting action, but small 
amounts of aluminate are very effective in this range. Utilization 
of these results is being made in several power plants, 

VVK (11) 

The Influence of Added Salt on the Passivity of Cr Steels in 
Sulphuric and~ Hydrochloric Acid Solutions. §S. MoRIOKA. 
Nippon Kinzoku Gakukai-Si, Vol. 2, June 1938, pp. 247-261; 
July 1938, pp. 297-317. In Japanese. Original research. The 
passivity of stainless steels in sulphuric acid containing Cu and 
ferric sulphate was studied. For 6 kinds of Cr steels containing 
0.07% C and 4, 10, 12, 14, 17 and 20% Cr, corrosion test was 
carried out with the following solutions: (1) H2SO, + sulphate 
(Cu, Mn, Ni, Fe, Cr, Zn, Al, Hg), (2) HsSO, + chloride (Cu, 
Fe, Mn) (3) HCh + Cu-salt (CuSO,; CuCl), (4) chloride 
(CuCl, FeCl, FeCl, MnCl, HgCh, SnCl, SnCl). The pas- 
sivity of Cr steels is obtained by addition of metallic cation of 
higher valency (Cu**, Fe***, etc.), but not when metallic cation 
of lower valency (Fe**, Mn**, etc.) or that of non-variable valency 
(Zn**, Al***, etc.). The passivity in these cases is caused by the 
reduction of metallic cation of higher valency to a lower valency 
at the surface of the steel. This deduction was based on the 
following facts: (1) Cr steels become passive more easily by 
addition of the metallic cations of stronger oxidizing power; the 
order was Hg**, Fe***, Cu**, Cr**. (2) In CuCl or HgCl, the 
precipitation of an insoluble salt of a cation of lower valency was 
observed. (3) In H:SO, + CuSO, solution containing insufficient 
amount of CuSO, to produce passivity, the dissolved Fe** ions 
were partly oxidized to Fe*** ions, while in H2SO, solution of 
non-oxidizing power it remained as Fe**. (4) In H:SO, + CuSO, 
solution containing a small amount of Cl~ ions, which accelerate 
the reduction Cu** — Cu’, Cr steels were passivated by a smaller 
amount of CuSO, than the same solution containing no CI- ions. 
(5) On adding oxidizing agents such as HzO2, KsCr:O,, etc., to 
H.2SQ,, Cr steels were passivated. NS (11) 


Corrosion of Steel through Cathodic Polarization (Ueber die 
Korrosion von Stahl bei kathodischer Polarisation) A. HILDE- 
BRAND. Mitt. Kohle u. Eisenforsch., Vol. 1, Nov. 1937, pp. 199- 
211. Original research. Describes testing arrangement, tests with 
permanent polarization, falling potential curves with single polar- 
ization, tests with intermittent polarization. With permanent 
cathodic polarization, corrosion decreases with increasing current 
density. Total protection is not attained—as has been claimed— 
at the current density calculated according to Faraday’s law from 
the weight loss at dead current, but only at a higher current den- 
sity. This result is to be explained by the local element action. 
In general the same holds true for the application of intermittent 
polarization. In this case it is possible by suitable choice of the 
switching sequence and length of cycle to attain practical ‘‘pro- 
tection” current densities more in accordance with the current 
density theoretically calculated. The most favorable conditions 
for attaining this cannot be determined by taking falling potential 
curves but must always be determined by corrosion tests on the 
type of polarization in question. 14 references. GN (11) 


Subsidiary Paint Tests at Birmingham and Farnborough. J. C. 
Hupson. Iron Steel Inst., Fifth Report Corrosion Committee, 
1938, pp. 267-278. Original research. Further observations on 
small painted specimens exposed at Birmingham and Farnborough 
are reported. These show that at both stations 2 coats of paint 
have already given good protection to suitably prepared Fe and 
steel for 6 years. The life of paint on pickled specimens was 
greater than that on partially descaled specimens. JLG (11) 
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A New Non-corrodible Magnesium Light Alloy. ICHIRo 
IiTAKA, R1uzO SHIOTA & TOMOSAND YAMANOBE. Sci. Papers 
Inst. Phys. Chem. Research, Tokyo, Vol. 34, May 1938, pp. 508- 
514. In English. Original research. Short time corrosion tests 
on cast Mg-Al-Be and Mg-X-Al-Be (X being an additive such as 
Zn, Mn, etc.) alloys in 5% NaCl were made. The corrosion at- 
tack in mg./cm.* Mg was determined by the amount of H evolved. 
Three series of alloys were tested. Adding 10% Al and varying 
amounts of Be to Mg yielded a pronounced minimum of attack 
at 3% Be. At 4% Be more metal was dissolved. Adding 5% 
Al to pure Mg increased the corrosion attack. The latter was 
progressively and profoundly reduced by raising the Be addition, 
up to 3%. In the “Elektron’’ series, the best result was obtained 
with an addition of 5% Al, 3% Zn, 3% Be. Alloys showing 
the most favorable corrosion resistance in the 2-hr. immersion 
tests completely dissolved after several days. An alloy containing 
2.5% Mn became more corroded by the addition of 3% Be. 
As the presence of much Al was suspected to exert a detrimental 
effect, Mg alloys containing 4.9% Al plus 2.1% Be and 2.5% 
Al plus 1.1% Be were tested. Both resisted corrosion remarkably. 
After 60 days immersion, only traces of white corrosion products 
were deposited. The former alloy is rather brittle, but the second 
is ductile, forgeable and machinable. EF (11) 


Colloids and Substances Lowering Surface Tension as Means 
of Impeding Corrosion, Especially the Acid Corrosion of Metals 
(Kolloide und kapillaraktive Stoffe als Hemmungsmittel der 


Korrosion insbesondere der Saurekorrosion von Metallen) 
WituiBaALD Macuu. Kolloid Z., Vol. 82, Feb. 1938, pp. 240- 
252. Exhaustive review of literature and patent situation. The 


factors influencing corrosion by acids and the theories of the pro- 
tective action of colloids are discussed. The effect is not due to 
an increase of overvoltage in the cathodic regions on the corrod 
ing metal, but to adsorption of the colloidal substances on the 
surface resulting in a retardation of diffusion in the liquid in th: 
pores of the protective film. This reduces the corrosion rate. I 
view of the great variety of inhibitors, it is impossible to cor 
relate their structural formula to the inhibiting action. Althoug! 
the majority of the protective substances contain S or N, it is 
impossible to deduce that these 2 atoms have any specific action 
All organic compounds containing N or S in a combined forn 
represent more or less effective inhibitors. Owing to the physica 
nature of the action of inhibitors, it is not surprising that a grea 
variety of substances are available that are effective inhibitors and 
nevertheless, contain neither N nor S. EF (11) 


Protection of Metallic Joints by a “Sacrifice Metal” (Schut’ 
metallischer Verbindungen durch ‘“Metall-Verbrauchskorper” ) 
N. Gotpowski. Korrosion u. Metallschutz, Vol. 14, June/Ju! 
1938, pp. 191-192. Descriptive. Welded or riveted joints | 
structures are often susceptible to corrosive destruction due | 
slight dissimilarities in the component parts of the joint; loca! 
elements are formed and gradually destroy the less noble portion 
A new kind of protection is described by which a third metal : 
inserted into the joint; the added metal has a lower potential wit! 
respect to the individual potentials of the two other metals of th: 
joint so that the couple set up ordinarily between the two principa! 
metals is now diverted from them to the third metal, which ha: 
become anode because of its base character; the third metal is 
gradually destroyed. Experiments are described which verify th: 
assumption. In an Al joint a Mg piece can be used as a ‘‘sacri 
fice metal’ (the original French term is “piece de consommation’ ). 
Such “‘sacrifice metal” Jayers can be deposited by spraying, in thick 
nesses up to 0.5 mm. A color-photograph shows the effect for 
various metals. Ha (11) 


The Tendency to Surface Checking of Steels with Certain 
Fuel Gases (Die Oberflachenempfindlichkeit von Stihlen gegen 
bestimmte Heizgase) F. NEHL. Stahl u. Eisen, Vol. 21, July 
1938, pp. 779-784. Original research. The checking illustrated 
is the kind that has been observed in higher Cu steels. It is 
caused by the selective attack along the grain boundaries of small 
concentrations of O. above 800° C. The Or, which forms by the 
break down of steam, is particularly reactive. However, the check- 
ing is deep only when the steel contains above 0.8% Cu. At 
higher O2 concentrations, and with the addition of S to the fuel 
gas, the selective attack along the grain boundaries is appreciably 
decreased. Alloying the Cu bearing steel with Ni makes it much 
less sensitive to checking. SE (11) 


Cases of Corrosion Reported to or Investigated by the Com- 
mittee. Iron Steel Inst., Fifth Report Corrosion Committee, 1938, 
pp. 423-430. Practical. Four peculiar and abnormal cases of cor- 
rosion are described. Two of these had to do with cases in which 
wrought Fe girders or pipe were embedded in low-grade concrete. 
One had to do with severe corrosion of steel ties, and it was 
found that some of the ties had S contents as high as 0.14%. 
The remaining case had to do with severe corrosion of a steamet 
operating in Indian rivers, and there were grounds for believing 
that the severe corrosion observed could be attributed to anaerobic 
bacteria. JLG (11) 
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Corrosion and the Protection of Metals and Their Importance 
to the Dairy Industry (Korrosionen und Metallschutz in ihrer 
Bedeutung fiir die Molkereiwirtschaft) W. MoHr & RITTER- 
Horr. Molkerei-Ztg. (Hildesheim), Vol. 52, Feb. 4, 1938, pp. 
267-269; Feb. 8, 1938, pp. 308-309; Feb. 11, 1938, pp. 327-335. 
Discussion plus original research. Corrosion of metals in con- 
tact with dairy products, brines, or cleansing-disinfecting solutions 
is largely an electro-chemical phenomenon. Corrosion is increased 
by an increase in potential difference between different metals in 
contact, by the presence of air or when the material or solution 
is stirred, by an increase in temp., by variations in surface areas 
of different metals exposed to solutions, and by increased concen- 
tration of corrosive materials in solution. V2A steel, a rustless 
Cr-Ni steel, is one of the most resistant alloys. Intercrystalline 
corrosion in this alloy may be inhibited by the addition of a 
small amount of Ti. Water glass is a useful inhibitor of cor- 
rosion, in brines and in cleansing-disinfecting solutions. 33 ref- 
erences. GPS (11) 

The Protection of Steel by Coatings Other than Paint. H. 
SUTTON & C. BRAITHWAITE. Iron Steel Inst., Fifth Report Cor- 
rosion Committee, 1938, pp. 397-420. Original research. Resist- 
ance of coatings were determined by spraying 3 times every work- 
ing day with sea water and by exposing on the beach at half tide 
level. Observations extended over several years. Coatings that 
afforded the best protection were: (1) Electrodeposited Zn or Cd, 
(2) Ni in excess of 0.0015 in. thickness, (3) Al or Zn applied 
by spraying, (4) Zn applied by sherardizing, and (5) Al applied 
by dipping. Most of the samples, when protected by any of the 
above methods, showed little or no rust after 1 year’s exposure. 
Coatings of chromate-pigmented lanolin gave very good results in 
atmospheric exposure tests and sea-water spray tests. In cases 
where protective coatings were supplemented by varnish or enamel, 
increased protection was generally obtained. In certain cases, how- 
ever, the subsequent application of organic coatings was detri- 


mental. JLG (11) 


Controlling Corrosion in Steam and Return Lines. M. E. 
DreyFus. Power Plant Eng., Vol. 42, Apr. 1938, pp. 274-275. 
Descriptive. Corrosion in steam systems is controlled by main- 
taining alkalinity in the steam and condensate. Coravol (compris- 
ing “certain amines’’) is introduced in liquid form, dissolves in 

e boiler water, is volatilized with the steam, condensed with the 
team, dissolves in the condensate, and returns’ with it to the 
oiler. This treatment reaches those parts of the system not acces- 

ble to customary boiler feedwater treatment; its use cannot re- 
nlace standard methods of treating boiler water itself. Proper cor- 

tive treatment in conventional fashion to protect boiler metal 
low the water line is as necessary as ever. A simple test kit for 
tablishing the “degree of treatment” is described. 

ECK -+- FPP (11) 


Report of the Panel Appointed to Study the Abnormal Cor- 
‘osion of the Shell Plates of H.M.S. “Niger.” Jron Steel Inst. 
th Report Corrosion Committee, 1938, pp. 209-218. Original 
search. Some of the shell plates of the ‘“Niger’’ were found to 
heavily pitted within 2 months after launching. A study of 
he corroded plates and comparison of these plates with painted 
pecimen plates scratched, placed in sea water and subjected to an 
xternal e.m.f. led the panel to conclude that the severe corrosion 
sulted from damage during launching. It was probable that 
me form of electrical leakage occurred while the vessel was 
float during the fitting-out period and that this aggravated the 
pitting. JLG (11) 


The Transfer of Thin Films from Metal to Celluloid. U. R. 
EvANS (Cambridge Univ.) Iron Steel Inst., Fifth Report Cor- 
rosion Committee, 1938, pp. 225-242. Original research. A new 
method is described for transfer of oxide films from heat-tinted 
Fe and Ni to celluloid or fabric by cementing the specimen with 
the film in contact with the support and removing the metal by 
anodic dissolution from the other side, thus leaving the film cling- 
ing to the support. With due precaution, the formation of sec- 
ondary hydroxide may be avoided. Several characteristics of the 
films proved that they were films originally present on the metal. 

JLG (11) 

An Investigation on Oxidation of Crystal Surfaces with Elec- 
tron Diffraction Method. II. Copper Single Crystals. TANABURO 
YAMAGUTI. Proc. Phys. Math. Soc. Japan, Vol. 20, Mar. 1938, 
pp. 230-241. In English. Original research. Electron diffrac- 
tions from the mineral cuprite and single crystals of cuprous 
oxide obtained by oxidizing single crystals of Cu at elevated temp. 
were investigated. Cuprous oxide single crystals formed on single 
crystals of Cu have 3 different orientations, attributable to 3 dif- 
ferent modes of transposition of Cu atoms in forming the oxide 
but not attributable to recrystallization. The lattice constants of 
cuprous oxide were found to be 4.258 = 0.004 or 4.271 + 0.004, 
depending on whether the sample is slowly cooled or water 
quenched. The lattice constant of natural cuprite is 4.29 + 0.009 
or 4.284 + 0.000, respectively, having natural (001) surface and 
(111) surfaces. EF (11) 
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Studies on the Electrode Potential of Iron and Platinum in 
Inorganic Solutions such as HNO;, HCl and H:SO,. Yoicui 
YAMAMOTO. Sci. Papers Inst. Phys. Chem. Research, Tokyo, Vol. 
34, Aug. 1938, Abstracts Suppl., pp. 29-30. In English. Original 
research. The calomel electrode was used as a standard electrode 
and the absolute electrode potential of Fe and Pt was determined 
by the valve potentiometer. The relation between the electrode 
potential change of both metals in the acid solutions for 30 min. 
after immersion in relation to the acid concentration is graphically 
presented. It was found that there is no strict relation between 
the value of the electrode potential and the rate of corrosion of Fe. 

EF (11) 

Determination of the Heat Capacities of Nickelous Oxide. 
Free Energy of Formation of Nickelous Oxide. A. F. Kapu- 
STINSKIY & K. A. NovosEL’TsEV. Zur. Fiz. Khim., Vol. 11, Jan. 
1938, pp. 61-67. In Russian. Original research. The molar heat 
capacity at constant pressure of NiO was determined within the 
temp interval from 100° to 1122.2° C. It can be expressed by 
the formula: C, — 14.1 + 0.31 X 10°T — 0.46 X 10°T™ cal./ 
deg. mol., which represents the experimental values correctly above 
about 600° C., but gives increasingly too low values with decreas- 
ing temp. below 600° C. Using the above formula and other 
pertinent thermodynamic data available in the literature, the molar 
free energy and molar enthalpy of formation of NiO from the 
elements according to the reaction: Ni + 1%,0 — NiO have been 
calculated as: AF = 50,594 cal./mol. at 25° C. and AH = 58,150 
cal./mol. at 25° C. ORS (11) 


The Theory of Passivity Phenomena.. XXXII. The Anodic 
Passivity Phenomena of Magnesium in Alkaline Solutions (Zur 
Theorie der Passivitatserscheinungen. XXXII. Die anodischen 
Passivitatserscheinungen an Magnesium in alkalischen Lésungen) 
W. J. MULLER & E. NACHTIGALL. Korrosion u. Metallschutz, 
Vol. 14, June/July 1938, pp. 198-205. Research. When Mg 
electrodes are placed in dilute NaOH two different types of anodic 
passivity can be observed. Investigation of this phenomenon 
showed that Mg that was exposed to air is covered with an 
oxide layer about 10 cm. thick; the layer is porous to the extent 
of 10° cm.*/cm.?_ The pores are first passivated whereby a fairly 
large current passes, and the laws regarding initial current, passi- 
vation time and depth effect are satisfied. After this first passi- 
vation with high current, a fairly slow increase of current is 
observed if the voltage applied exceeds 6 volts; in this state the 
electrolysis yields chiefly O. with a few % Hs. A satisfactory 
explanation for the phenomenon is not yet possible. 6 references. 
(See also Metals and Alloys, Vol. 8, Nov. 1937, p. MA 698R/1.) 

Ha (11) 


The Behavior of Some Aluminum Alloys in Acid and Alka- 
line Solutions (Das Verhalten einiger Aluminium-Legierungen 
gegen saure und alkaliniche Lésungen) H. Vosski/HLeER. 
Aluminium, Vol. 20, July 1938, pp. 460-464. Research. The 
question of the effect of structural homogeneity on corrosion resist- 
ance was investigated practically. Ordinary castings and homoge- 
nized castings were found equally resistant to alkaline solutions, 
but additions of Cu or Si lower the corrosion resistance. Zn, 
and particularly Mg, increase alkaline resistance. Homogenized 
alloys have a decidedly higher resistance to acid solutions. As the 
Al-Mg alloys as-cast have 7-8% Mg in solid solution, the com- 
mercially used Al-Mg casting alloys are homogeneous and there- 
fore, have a high corrosion resistance. All wrought alloys were 
unattacked by alkaline solutions. Acid solutions cause _inter- 
crystalline destruction only if the individual crystals are sur- 
rounded at the grain boundaries by a continuous ee 

Ha (11) 


The Highest Oxygen Compounds of Nickel. B. A. PETROV 
& B. ORMONT. Zhur. Obshch. Khim., Vol. 8, Mar 1938, pp. 563- 
571. In Russian. Original research. The authors were unable 
to produce NizO; and NiO, claimed by D. K. GorALEvicH (Zhur. 
Russ. Fiz.-Khim. Obshch., Vol. 58, 1926, pp. 1129-1158), although 
strictly following his procedure except for using crucibles of Ni 
or Pt rather than of Ag. Neither were they able to obtain them 
electrolytically. They observed that when a.c. and current densi- 
ties of 100 amp./dm.? and more were used, a black precipitate 
formed, whose composition was very near to NiO,. Goralevich’s 
erroneous findings are attributed to contamination of the com- 
pounds with Ag from his crucibles, and to incorrect identification 
of these compounds. ORS (11) 


The Effect of Various Factors on the Rate of Dissolution of 
Mild Steel in Sulphuric Acid Solutions. J. C. HUDSON & T. A. 
BANFIELD. Iron Steel Inst., Fifth Report Corrosion Committee, 
1938, pp. 279-292. Original research. Work was undertaken to 
determine the effect of different factors on the rate of solution of 
mild steel in H2SO, with the object of being able to estimate the 
amount of metal dissolved in removing rust. Factors investigated 
were surface condition of the steel, size of specimen, concentra- 
tion of acid, purity of acid, period of immersion ,and temp. 

JLG (11) 
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Reduction of Vanadic Acid by Hydrogen as a Means of Pro- Powders are particularly adapted for manipulation of highly re 
ducing Vanadium Alloys (Die Wasserstoffreduktion von fractory materials (such as W, Mo and Ta), for formation 
Vanadinsaure als Mittel der Herstellung von WVanadiumlegier- of aggregates (such as cemented carbides), for the formation oj 

) ungen) CARL HERMAN FOUGNER. Doctor's Thesis, Tech. Hoch- unusual structural effects (as in porous bearing materials), and 
schule Berlin, 1938, 42 pp. Original research. The H: reduction 3 for the production of “‘alloys” (e.g. Cu-W electrical contact mate f 
of the oxide mixtures CuO-V.0;, NiO-V:0O;, NiO-CuO-V.0;. rials) not possible by liquid practice. Commercial materials 
Fe:O;-V:O; and NiO-FezO;-V:0; was studied. V2Os, in reducing made from powdered metals are discussed. JLG (12) 
the’ CuO-V:O; mixtures, yields only about 40% V:0O;. Cu-V A Method of Ascertaining and Defining Fineness of Powder. 
alloys with about 1.4-1.5% V were thus made, but it was impos- IcHiRo lirAKA & Ruizo SHIOTA. Sci. Papers Inst. Phys. Chem 
sible to attain higher V contents. Cu and V form solid solutions -——- Research, Tokyo, Vol. 34, Aug. 1938, pp. 897-904. In English 
up to this V content. The electric conductivity of Cu is lowered Original theoretical research. The authors believe they have 
55% by 1.5% V. V:0s in NiO-V:O; and Fe:O;-V:O; mixtures “established a new method of determining and expressing the 
seems to be more reducible, and alloys with higher V contents fineness of powders, which is completely free of objections and 
result. Ni-V alloys with 15-17% V were thus made. An alloy 4 limitations, and applicable to all grades of powders from the 
with 9.4% V can be rolled; alloys contaminated with C are brittle. very coarse to the infinitely fine.” Microphotographs are employed 
The magnetic properties of such alloys were studied. Alloys with to determine the fineness of powders so fine they cannot be 
up to 7.5% V are magnetic. The V content of the alloy depends separated by sieves. EF (12) 
upon the grain size of the oxides used. Reduction begins at about Cemented Tungsten Carbide Alloys. W. P. SyKEs (Gen 
250° C. There seems to be a relation between the solubility of ~~ Elec. Co.) Metals Tech., Vol. 5, June 1938, 11 pp. Review 
H, in Ni, Fe or the alloys of V with Ni or Fe, and the reduci- Methods of manufacturing cemented W-C materials are brie! 
bility of V:Os. 21 references. GN (12) reviewed, and their relation to structure, properties and appli 

tions described; the influence of quantity of binder is broug 
3 out; hardness can be raised by decreasing the carbide powd:t 

Types of Metal Powder Products—a Classification. GREGORY size. W-C materials do not stand up well when cutting steel, bu 
J. ComstocK (Handy & Harman) Metals Tech., Vol. 5, June Ta-C and Ti-C materials do. Decarburization during sinter: 
1938, 10 pp. Review. A summary is given of the special- should be avoided by the use of suitable (C-charged) atmosphe: 
characteristic materials that can be made from powdered metals. JLG (1) 





by Andrew M. Fairlie 


k OR the first time in English, an attempt has been made to produce within the 
compass of a single volume a book on Sulfuric Acid Manufacture which would be 
at once authoritative, reasonable in price, and handy to use. 


Describing both the nitration (chamber) processes and the contact processes as 
practiced in the United States and abroad, it deals with many developments of 
prime importance to the sulfuric acid industry which have been evolved and 
placed on a practical working basis during the last ten years—flash roasting proc- 
esses, liquid-cooled chambers of the new Mills-Packard and Gaillard-Parrish 
types, new tower processes, a new contact process, new sulfur burners, sulfur 
spray nozzles for molten sulfur, sulfur-fired steam boilers, new vanadium and 
platinum catalysts, the expansion of the use of vanadium-mass, self-contained, 
heat-exchange converters, etc. Emphasis is also laid on the value of the tables 
included in the Appendixes. 





There is no previous book in any language that describes all of these recent de- 
velopments with an array of up-to-date details, pertaining to equipment and 
methods of operation used in modern manufacturing practice. 


Contents: Historical; Chemistry and theory relating to sulfuric acid manufacture; Construction materials; 
Production materials; Burners; Roasters and furnaces; Burner- or furnace-gas; Nitration processes— Metrods 
of nitration; Glover tower; Lead chambers and chamber substitutes; Recovery of nitrogen oxides; Auxiliary 
equipment of a nitration-process plant; Complete plant design-——Operation of a nitration-process plant; Purifica 
tion and concentration of sulfuric acid; Contact or catalytic processes; General discussion; The composition of 
burner- or furnace-gas. Cleansing, cooling and drying the gas; Blowers; Preheaters; Heat-exchangers; Convert 
ers; Catalysts; Comparison of platinum and vanadium catalyst; SOs gas coolers; SOs absorbers; Oleum 
manufacture; Miscellaneous contact-process equipment; Complete contact plant; Operation. Methods of 
control of process; Special types of contact plant; Individual installations; Mixing and shipping sulfuric acid; 
Hazards and safety measures; Costs and cost-accounting; To buy or to build? Choice of process; Trends in the 
industry. Appendices. 


A. S. C. Monograph No. 69 672 Pages Ilustrated $9.75 
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FREE SERVICE DEPARTMENT 


Replies to box numbers should be addressed care of 


{ETALS AND ALLoys, 330 West 42nd Street, New York. 


OSITION WANTED: Graduate chemical engineer, 1938, 
terested in mining and metallurgical field. Some ex- 
rience in flotation reagents development. 22. Loca- 
in no object. Box MA-96. 


i'TTSBURGH REPRESENTATIVE—-sales engineer with 
ght years’ experience selling scientific equipment desires 
ynnection with manufacturer who is interested in having 
ersonal representation in Pittsburgh district. Commis- 
ion plan preferred. Box MA-98. 


POSITION WANTED: X-Ray operator thoroughly ex- 
erienced desires suitable connection. Box MA-99. 


POSITION WANTED: Engineer with Ph.D. degree 
from.the Mining and Metallurgical Department of a rec- 
ognized university desires connection making reports on 
plants or raw materials. Experience—plant operation, re- 
search consulting work. Box MA-100. 


POSITION WANTED: 20 years’ diversified experience 
in various office and factory activities with outstanding 
manufacturers. Broad knowledge of metals, their applica- 
tion and fabrication. Practical service in executive capac- 
ity, sheet metal, fixtures, appliances, foundry, machining, 
finishing and asembling, purchasing, production, sched- 
uling and standardization, storekeeping and accounting. 
Desires responsible connection, salary basis. No objection 


to traveling. Mature, married, intelligent, refined. Box 
MA-101. 


HELP WANTED: Experienced metallurgical chemist on 
chemical analysis of white metals, such as babbitts, bear- 


ings and white metal drosses. Give references and salary 
desired. Box MA-102. 


DECEMBER, 1938 


POSITION WANTED: Graduate plating chemist, wide 
experience, excellent references, seeks position. Box MA- 
103. 


HELP WANTED: Sales representatives wanted in prin- 
cipal industrial centers by a manufacturer of metallurgical 
testing and inspection accessories. Applicants should state 
experience, how long in business, territory covered and 
what allied lines now handled. Box MA-104. 


POSITION WANTED: B.Met.E., M.Sc. Six years’ 
plant and laboratory experience in seamless tube mill. Four 
years’ office work in supervisory capacity. Post graduate 
work in heat treatment, metallography and electroplating. 
Knowledge of law, economics and industrial management. 
Registered engineer. Education and experience broad 
enough to qualify for technical or non-technical position 
in steel industry. Desires position in investigation, busi- 
ness, or production work in steel industry. Will consider 
position that offers opportunity for continuation of metal- 
lurgical studies as well as permanent employment. Middle 
west location preferred although not essential. Available 
thirty days’ notice. Age 36. Single. Box MA-105. 
POSITION WANTED: Industrial research physicist, 32, 
twelve years’ experience in design and development of elec- 
tronic devices. Familiar with photoelectric and industrial 
systems of control. Box MA-106. 


POSITION WANTED: Metallurgical Engineer with fif- 
teen years’ experience in the application, fabrication, and 
marketing of corrosion and heat resisting alloys, desires 
position in research of promotional work. Excellent ref - 
erences. Eastern location preferred. Box MA-107. 


POSITION WANTED: Electrical and metallurgical en- 
gineer, M.S., 32 years. Broad experience: ferro-alloys, 
electric arc and induction furnaces, automatic regulation, 
layout and maintenance; metallurgical processes. Excel- 
lent references, location immaterial. Box MA-108. 
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Current News 


Another ‘‘Ledloy’’ Licensee 


Newest licensee for the production of lead-bearing steels under 
patents held by the Inland Steel Co. is Northwestern Steel & 
Wire Co., Sterling, Ill. A statement says that an increasingly wide 
range of applications is being found for this new steel, which 
machines 30 to 60 per cent faster than ordinary carbon steel and 
also exceeds the machinability of Bessemer screw stocks. The In- 
land Steel Corp., Chicago, originated the process by which the 
small amount of lead is incorporated in the steel and so finely and 
evenly dispersed that it has no effect upon physical qualities or 
results of the various forms of heat treatment, thus opening the 
whole range of steel analyses to the benefits of this increased 
machinability. 


New Head of U. S. Steel Products Co. 


The United States Steel Corp. of Delaware announces the ap- 
pointment of George Wheeler Wolf as president of the United 
States Steel Products Co., effective January 1, 1939. This com- 
pany is the export medium for United States Steel Corp. and is 
represented in all steel consuming centers of the world. Mr. Wolf 
succeeds George C. Scott, who is retiring from active service but 
will remain with the Products company in an advisory capacity. 

Mr. Wolf, at present operations manager of the General Motors 
Overseas Operations, is well known in export circles of the auto- 
motive industry. With General Motors for 13 yrs., ten of which 
were spent abroad, he was successively managing director of Gen- 
eral Motors Argentina; General Motors Poland; General Motors 
G.m.b.H., Germany; and of General Motors Peninsular at Bar- 
celona, Spain. In January, 1936, he returned to the United States 
as vice president of the General Motors Export Division, in charge 
of production and engineering, with headquarters in Detroit. 


Creep Stress Data Cards 


Creep stress data on the various Croloys and other materials 
supplied in tubular form by The Babcock & Wilcox Tube Co., 
Beaver Falls, Pa., are available on a handy letter size card to 
those interestcd in the design of tubular equipment for high- 
temperature, high-pressure service. The data were obtained, in 
nearly every case, by tests on commercial materials—the creep tests 
averaging 3000 hrs. duration. The data are believed to be ac- 
curate, conservative, and suitable for design purposes, with proper 
allowances for corrosion and oxidation of the parts. 


@ Arrangements completed in Washington mark the further ac- 
tivities of the Pennsylvania Aircraft Syndicate of Philadelphia in 
the light metal field. In addition to their beryllium interests, they 
now control the Buzzard anodic treatments for aluminum and mag- 
nesium and their alloys. The present engineering department will 
be enlarged to render complete installation and maintenance service. 
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Crane Co.’s New Research Laboratory 


A veritable metallurgical “Scotland Yard’ was exhibited by 
Crane Co.’s Division of Engineering and Research when it held 
open house Nov. 8, 9 and 10, at its enlarged laboratories at 42nd 
St., and South Kedzie Ave., Chicago. The staff of 255 persons, 
headed by Dr. L. W. Wallace, director, was host to scientists, edu- 
cators, research men, engineers, business executives, magazine and 
newspaper editors. 

Devices which subject metals to 200,000 Ibs. pressure, 200,000 
Ibs. tension, to temperatures of 3200 deg. F., which can peer into 
metals to a depth of 10-in. and which can magnify them 6500 
times were in operation. A miniature foundry carried through 
its various processes at intervals. A sanitation and hydraulics 
laboratory revealed a variety of tests and experiments with plumbing 
materials. A thermal laboratory showed what is being done to 
make still more efficient devices for maintaining comfortable 
temperatures. 

The tour of the division of engineering and research included 
the metallographic and spectrographic laboratories, photographic 
laboratories, radiographic, materials testing, creep of metals, physi- 
cal and chemical, ceramics, welding, process metallurgy, ceramics 
smelting and works laboratories, and design and development de- 
partment. Following the inspection of laboratories guests had the 
option of taking any one of four conducted tours of the Chicago 
Works of Crane Co. 


$0,000 Feet of Radiant Tubes 


Although a comparative newcomer in the field of heat treatment, 
gas-fired radiant tubes are now in use extensively throughout 
industry. This is evidenced by the fact that in furnaces built by 
one manufacturer (Surface Combustion Corp., Toledo, Ohio, ther« 
are approximately 80,000 lineal feet of radiant tubes weighing 
close to 1,000,000 Ibs. Made of heat-resisting nickel-chromiun 
alloy, most of the original tubes are still in operation after 31/ 
yrs. It is interesting to note that in this 80,000 ft. of radiant tube 
there is burned approximately 6,500,000,000 cu. ft. of natural ga 
per year, based on a 24 hr.-300 day year. 

Steel mills have standardized almost exclusively on radiant tub< 
annealing covers for treating sheet, coil, and strip steel prior t 
shipping. Smaller radiant tube annealing covers are also becom 
ing popular for annealing and spheroidizing wire. Other com 
mon applications of this form of heating are for continuous brigh: 
annealing and clean hardening furnaces, for enameling furnaces 
controlled atmosphere malleable furnaces, annealing and decorating 
glass lehrs, and other special applications wherever it is desired t: 
keep the products of combustion from coming into contact with th 
product being heated. 

When used with a controlled atmosphere, scale and decarburiza 
tion are eliminated, doing away with the necessity of costly pick 
ling. When used without a controlled atmosphere, scale and de 
carburization are reduced considerably in comparison to a direct or 
open-fired furnace. 


Additions to Battelle’s Staff 


Paul Dever Miller and George R. Waitkins are recent additions 
to the technical staff of Battelle Memorial Institute, according to 
an announcement by Clyde E, Williams, director. Dr. Miller, a 
graduate of Manchester College, has been assigned to physical 
chemical research at Battelle. He was formerly an assistant in the 
chemistry and physics departments of Ohio State University, from 
which he received his advanced degrees. Dr. Waitkins will be 
concerned with problems in industrial organic chemistry. He is a 
graduate of Syracuse University and was formerly associated with 
the Solvay~ Process Co. and the Agfa Ansco Co. Both men are 
members of the American Chemical Society. 


@ Donald B. Gillies, vice-president of the Republic Steel Corp. 
of Cleveland, has been elected president of the American Institute 
of Mining and Metallurgical Engineers, by letter ballot of the mem- 
bers as reported by the tellers at the meeting of the board of direc- 
tors held recently at the Engineering Societies Building, 29 West 
39th St., New York. 
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New Trustee for Battelle 


Rolland C. Allen, of Cleveland, executive vice president of Ogle- 
bay, Norton & Co., has become a member of the board of trustees 
of Battelle Memorial Institute, industrial research organization of 
Columbus, Ohio, according to announcement by Earle C. Derby, 
newly elected president of the board. Mr. Allen’s appointment, 
filling the vacancy created by the death of Joseph H. Frantz, late 
president of the board, brings to the research institution the 
services of an executive with wide experience in scientific, gov- 
ernmental, and industrial organizations. 

Mr. Allen is known not only as executive of a leading iron 
mining and shipping company, but as a geologist, mineral econo- 
mist, president of the Lake Superior Iron Ore Association, and 
former director of the Michigan Geological Survey. During the 
World War, Mr. Allen was a member of the War Profits and 
Excess Profits Tax Board. He organized and was first chief of the 
Division of Natural Resources in the U. S. Treasury. 

Since 1923 he has been identified with the pioneer iron firm of 
Oglebay, Norton & Co., now being the operating executive of that 
organization. He was president, in 1937, of the American Insti- 
tute of Mining and Metallurgical Engineers. 

The board of trustees of Battelle Memorial Institute, as now 
organized, comprises Mr. Derby, president, J. Clare Miller, first 
vice president, A. H. Thomas, second vice president, Gerald B. 
Fenton, secretary, Harry M. Runkle, treasurer, and Mr. Allen. 


Meehanite Research Institute Meets 


At the annual meeting of the Meehanite Research Institute of 
Pittsburgh held in Rochester, N. Y., the week of Oct. 24. O. 
Smalley, president of the Meehanite Metal Corp., Pittsburgh, was 
re-elected president; H. B. Hanley, foundry manager of the Amer- 
ican Laundry Machinery Co., Rochester, N. Y., vice president; and 
F. M. Robbins, president of Ross-Meehan Foundries, Chattanooga, 
Tenn., secretary-treasurer. 

Research and advertising activities are to receive special empha- 
sis under the supervision of A. C. Denison, president of Fulton 
Foundry & Machine Co., Cleveland, Ohio, as chairman of research 
committee and Peter E. Rentschler, president of Hamilton Foundry 
& Machine Co., Hamilton, Ohio, as chairman of the advertising 
committee. 

Some 46 research papers were presented on a variety of subjects, 
including “The Physics of Machining” by Hans Ernst of the Cin- 
cinnati Milling Machine Co. Over 65 representatives of the 
Meehanite licensees throughout this country, Canada, and South 
Africa attended the meetings and discussions. 

C. E. Herington has been appointed director of publicity and 
advertising manager by the Meehanite Research Institute of Amer- 
ica, Pittsburgh. He will conduct an advertising and publicity pro- 
gram for Meehanite metal. Mr. Herington previously was con- 
nected with a Pittsburgh publicity organization servicing leading 
industrial firms here. 


New Powder Metallurgy Co. 


Powder Metallurgy, Inc., 42-41 Crescent St., Long Island City, 
N. Y., is the name of a new company which offers facilities for 
operations in powder metallurgy. The announcement states that 
the plant is prepared to (1) manufacture a product on a contract 
basis, (2) to produce job lots to specifications, and (3) to under- 
take experimental and development work. The president of the 
new company is Eric C. Gordon. 


@ Walter C. Rueckel, has joined the staff of Battelle Memorial 
Institute, Columbus, Ohio, as research engineer, according to an 
announcement by Clyde E. Williams, director. Dr. Rueckel, who 
has been with The Koppers Co. for the past three years, will be 
engaged in ceramic research, a field in which Battelle is particularly 
active. A graduate of Ohio State University in 1929, Dr. Rueckel 
was for four years research engineer at the O. S. U. Engineering Ex- 
periment Station, being engaged during that period on the develop- 
ment of a de-airing process for brick manufacture, a study of the 
wear of metals in the ceramic industry, and a variety of other 
projects. In 1933 he received the degree of Ph.D. from Ohio 
State University. 
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Personals 


@ Frank Malcolm Farmer, vice president and chief engineer of 
the Electrical Testing Laboratories, New York, has been re-elected 
chairman of the Engineering Foundation, research organization of 
the major national engineering societies, for 1938-39. Mr. Farmer, 
who enters upon his third term, is an authority on electrical 
measurements, electrical insulating materials, testing of engineering 
materials, and high voltage cables. George E. Beggs, professor of 
civil engineering in Princeton University, was elected vice chair- 
man. J. H. R. Arms will continue as secretary and Otis E. Hovey 
as director. 


@ J. R. Townsend, materials standards engineer, Bell Telephone 
Laboratories, Inc.. New York, has been elected a member of the 
executive committee of the American Society for Testing Materials 
He takes the place vacated by Allen Rogers, who has recently 
resigned because of ill health, and who has since died. Mr 
Townsend has been extremely active in many fields of work of 
the Society. 


@ Chester H. Gibbons, formerly stationed at the plant of Baldwin 
Southwark Corp., Eddystone, Pa., has been transferred to the Ohio 
District in charge of the sales of products of the Southwark 
Division. Mr. Gibbons succeeds A. Q. Davis, recently appointed 
shop superintendent of the Baldwin-Southwark Corp. 


@ Wilder A. Chapman has been appointed manager of laboratories 
for Robert W. Hunt Co., engineers, with headquarters at Chicago. 
Mr. Chapman is a graduate of Tufts College with a B.S. in chem- 
istry and is a member of the following Societies: American Society 
for Metals; American Chemical Society, including the Rubber 
Group; the Technical Association of the Pulp and Paper Industry 
and of the Standards Committee of this Association. 


@ The Franklin Institute, Benjamin Franklin Parkway at 20th St., 
Philadelphia, announces the appointment of William B. Coleman, 
consulting chemist and metallurgist, as a new member of the 
membership committee of the Institute. Mr. Coleman has been 
associated with the Institute since 1935 and has been most active 
in its affairs. 


@ Walter Gerlinger, Inc., 610 West Michigan St., Milwaukee, 
has been appointed representative for the entire state of Wisconsin 
for the General Alloys Co., Boston. 


@ The Franklin Institute of the State of Pennsylvania, Philadel 
phia, announces the appointment of Dr. Robert B. Sosman, 
physical chemist, Research Laboratory of the United States Steel 
Corp. of Delaware, Kearny, N. J., to membership in its Bartol Re- 
search Foundation Committee. This action was taken by the board 
of managers of the Institute at the September meeting. 


@ Dr. Frank Baldwin Jewett, vice president of the American Tele- 
phone and Telegraph Co. and president of the Bell Telephone Lab- 
oratories, New York, has been awarded the 1939 John Fritz Gold 
Medal, highest of American engineering honors, for “vision and 
leadership in science, and for notable achievement in the further- 
ance of industrial research and development in communication.”’ 


@ Harvey Nicholson, St. Louis, Mo., a graduate of the Missouri 
School of Mines and Metallurgy, Rolla, Mo., has been added to 
the laboratory staff of the Stearns Magnetic Mfg. Co., Milwaukee, 
makers of an extensive line of magnetic separation equipment and 
magnetic friction devices. 


@ J. N. Walker has been elected vice president of Oxweld Acety- 
lene Co., a unit of Union Carbide & Carbon Corp., New York. 
Mr. Walker has been general sales manager of The Linde Air 
Products Co., also a unit of Union Carbide corporation. 


@T. D. Cartledge, formerly assistant general sales manager, has 
been appointed general sales manager of The Linde Air Products 


Co., a unit of Union Carbide & Carbon Corp., 30 East 42nd St., 
New York. 
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Book Reviews 


international Assoc. for Testing 
Materials—London Congress, 1937 


Intern. Assoc. Testing Materials, London, 1937. Cloth, 7 x 11 in, 
661 pages. Price 30s. 


The first 241 pages relate to metals, and contain 76 articles by 
authors from England, France, Germany, Belgium, Czechoslovakia, 
Switzerland, Poland, Uruguay, Sweden, Austria, Greece, Italy, 
Japan, Holland, Denmark, and the U. S. A. The topics dealt 
with include: Creep, corrosion, high temperature oxidation; metal- 
lography, X-ray and electron diffraction methods, formability, 
machinability, wear, age hardening, aluminum and magnesium 
alloys, equilibrium diagrams, non-metallic inclusions in steel, 
solidification of ingots, recrystallization of zinc. With an aver- 
age of less than four pages per article, most of the articles were 
necessarily confined to the making of a few condensed, general 
statements so that to get the real meat of an author's argument 
it will ordinarily be necessary to look up his other publications. 
The tabloid presentation of so many topics thus serves chiefly as 
a bibliography. 

Some of the discussion is interesting, since so many widely 
variant viewpoints were represented, but the sessions were so 
crowded that relatively little discussion was had. 

Workers who lack good library facilities will find the volume 
useful, those who have the information in other forms will use 
it chiefly as a finding list-——-H. W. GILLeTr. 


CHEMICAL TABLES 
from the Handbook of Chemistry and 


Physics 
Edited by C. D. Hodgman 


Chemical Rubber Co., Cleveland, 1938. Cloth, 5 x 7% in., 1383 
pages. Price $2.50. 


Because the familiar Handbook of Chemistry and Physics has 
grown to a volume of over 2,000 pages, its publishers decided to 
supplement it with a somewhat thinner book, giving all the tables 
of chemical interest published in the last edition of the “bible” 
plus a generous selection of the more valuable tables and features 
of general character. 

Such is the essential content of this new set of tables. How- 
ever, many new tables that have been prepared since the last 
edition of the Handbook was published are included and extensive 
revisions have been made in other features. The new volume, 
therefore, should not be considered as a complete duplication of 
already published tables. 

All the tables of metallurgical interest published in the Hand- 
book are included in the present volume. Of these the data on 
Isotopes and the Calibration Tables for Thermocouples have been 
revised and brought up-to-date. Among the new tables of possible 
metallurgical interest are those on Potentials of Electrochemical 
Reactions at 25 deg. C. and on Electrochemical Equivalents of the 
Elements. All the photographic data published in the Handbook 
have been included in the present volume—Frep P. PErers. 
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ALLOYS OF IRON AND NICKEL. 
Vol. I 


J. S&S. Marsh 


McGraw-Hill Book Co., Inc., New York, 1938. Cloth, 6% x 9% 
in., 593 pages. Price $6.00. 


This volume in the Alloys of Iron monograph series follows the 
now-familiar pattern used in the previous volumes—critical selec- 
tion of data, arrangement into as unified a whole as the extent of 
the data permits, and an author's summary for each chapter. 

The properties of the engineering Ni steels and Ni cast irons 
are reserved for Vol. II, in preparation, while Vol. I deals more 
with the scientific than the engineering aspect. It gives constitu- 
tion diagrams for Fe-Ni, Fe-Ni-C, Fe-Ni-Al, Fe-Ni-Co, Fe-Ni-Cu, 
Fe-Ni-Mo, Fe-Ni-V diagrams, with comments on several others 
that are known only in fragmentary fashion. Fe-Ni-Cr is left for 
discussion in Vol. II of the Alloys of Fe and Cr, which is also in 
preparation, though it is brought in in the section on properties. 

A large part of this volume is allotted to alloys of the Invar 
and Permalloy types, and to discussion of their peculiar properties, 
with some tentative excursions into the theoretical explanations 
for these peculiarities. The discussion of magnetic properties, in 
relation to Permalloy and to permanent magnets, e.g., those of the 
Alnico type, is quite extensive and one of the highly valuable 
features of the book. Indeed the book will interest the physicist 
almost as much as the metallurgist or metallurgical engineer. Un- 
published work by the International Nickel Company is included 
to fill gaps in information on alloys in the ranges where so far 
there is little of engineering interest. 

A bird's-eye view of mechanical properties over the whole range 
of Fe-Ni compositions is given. Low temperature properties are 
discussed and considerable attention is given to high temperature 
properties of complex alloys. In this respect the division among 
the various monographs is a bit awkward, since of the Fe-Ni-Cr 
heat-resistant alloys, only those with more Ni than Cr are ex- 
haustively dealt with, those with more Cr being reserved for Vol. 
II of Fe-Cr. 

Because Vol. I is a catch-all for the scientific data on physical 
properties rather than mechanical ones, it fails to give as connected 
a story or to read as smoothly as Vol. II probably will. However, 
the type of data in Vol. I is harder to find and still harder for the 
average reader to appraise critically than the engineering type. 
Hence, the metallurgist or metallurgical engineer will be perhaps 
more grateful for the job that is done for him in Vol. I, even 
though he may refer to it but rarely. 

The author bears down hard on the fact that, even in a system 
supposedly so well known as this, the gaps in information are 
many and wide, when considered from the scientific point of view. 

Any volume in this series can be classed as indispensable in any 
metallurgical library —H. W. GILLETT. 


ELEMENTS OF FERROUS METAL- 
LURGY. Second Edition 
Joseph L. Rosenholtz 


John Wiley & Sons, Inc., New York, 1938. Cloth, 6% x 9% in., 
258 pages. Price $3.00. 


The first edition of this book appeared in 1930. Because the 
“science of metallurgy has made great strides” since then, a re- 
vision was in order. The main object of the first edition has been 
adhered to, namely “‘to present an elementary treatment of the 
subject unencumbered with minute detail,” and to present an ade- 
quate course to engineering students, other than those in metal- 
lurgy. For metallurgical engineers it is really only an introduction. 

The previous edition has been carefully revised and considerable 
new material has been-added, much of this being based on sug- 
gestions received from teachers and a number of metallurgists in 
industry. 

The order of the chapters has been altered. The field as at 
present covered is revealed by the following 16 chapters: Funda- 
mentals, The Blast Furnace, The Bessemer Process, The Open- 
Hearth Process, The Electric Process, Wrought Iron, The Cementa- 
tion and Crucible Processes, Ingots, The Iron-Carbon System, The 
Mechanical Treatment of Steel, The Heat Treatment of Carbon 
Steels, The Elements in Carbon Steels, The Analyses and Uses of 
Carbon Steels, Alloy Steels, Cast Irons, The Foundry. 

In the review of the first edition, which was published by METALS 
AND ALLOYS, it was stated that, because as much space is given to 
products of low tonnage as of high tonnage, the relative economic 
importance of the various methods is not brought out. This 
defect has not been fully remedied. Also, in the chapter on alloy 
steels, not enough practical information is given, and the modern 
low-alloy, high strength steels are not discussed. The stainless 
steels also could have ont more fully dealt with. 

By and large, however, the book gives fundamental elementary 
data for the engineering as distinguished from the metallurgical 
student.—E. F. Cone. 
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HE STRUCTURE OF STEEL 
IMPLY EXPLAINED 


Eric N. Simons & Edwin Gregory 


Prentice-Hall, New York, 1938. Cloth, 5 x 74% in. 115 pages. 
Price $2.00. 


Most engineers are prone to be prejudiced against any volume 
that explicitly or implicitly announces in its title a determination 
to make something simple. Past experience with such books that 
do achieve a simplicity understandable to the non-expert has been 
that a tremendous sacrifice of accuracy or even truth is usually 
involved. Yet the need in many fields for “simple explanations’ 
prepared with restraint and an expert understanding of the subject 
is great. We were indeed gratified, therefore, to find in this 
British book a reasonable approach to fulfilling this need so far 
as the structure of steel is concerned. 

The first 10 pages are given over to an elementary explanation 
of certain general chemical and physical principles that must be 
understood before the subject at hand can be treated more spe- 
cifically. Then follow chapters on Freezing of Fe-C Alloys; Criti- 
cal Points; Crystalline Forms; Impurities in Steel; Alloy Steels; 
Heat Treatment and Case Hardening; Characteristics of Alloy 
Steels; Microscopic Structure; Testing of Steel; Corrosion; Stain- 
less Steel; and X-rays. The style is entertaining, without even 
approaching nonsense, and in almost every instance the exposition 
is completely lucid. 

Because of the mild controversy in this country over the naming 
of the structural constituents of steel, it was interesting to read 
Simons and Gregory's views on the matter. As might be expected, 
they follow the classic system of nomenclature adopted by the 1912 
committee of the I. A. T. S., but confess that the “‘various constitu- 
ents are, at first sight, extremely confusing.” In attempting to 
bring order out of this chaos, however, they set up a ‘‘genealogi- 

table” that, in the reviewer's opinion, makes the subject even 

re confusing if possible, and leads one to suspect that rational- 
zing the classic nomenclature is indeed a Gargantuan task. The 
venealogical table implies a single pearlite, forming only from 
rbite, the latter being formed from either martensite or one of 
troostites. This is all approximately in accord with the Com- 
tee’s basic philosophy of “transformation by stages,” but the 
le gives no hint whatever of the structural differences between 
ntically-named constituents formed by cooling austenite at vari- 

s slow rates on the one hand, and by tempering martensite on the 

r. Nor is any distinction between lamellar and granular con- 
ruents made in the explanatory text. The reviewer could find 

mention in the book of the acicular constituent (‘‘bainite’’) 
duced by transforming austenite at constant temperatures. 
There are other omissions, probably unavoidable in any attempt 
deal in expository fashion with a subject like this in so few 
ges. However, in view of the author’s evident intent of pre- 
ring a text for metallurgically inexpert industrial handlers of 
el, it is strange to find no reference at all to the industrially 
portant subject of grain size control through furnace or ladle 
iditions, nor any description or illustration however brief, of the 
nerally similar systems of determining and reporting austenite 
iin size now used throughout the world. 

With these qualifications, the book can be recommended as ful- 

ling its purpose of giving “the ordinary man, be he steel user, 
‘tudent, layman or worker—the whole story of steel and its struc- 
ire, in words he can understand.”’—Frep P. PETERs. 


CREEP DATA. A Compilation of High 
Temperature Creep Characteristics of 
Metals and Alloys. 


Published jointly by American Society for Testing Materials, Phila- 
delphia, and American Society of Mechanical Engineers, New York, 
1938. Cloth, 8% x 11 in., 860 pages. Price $12.00 in U. S. A. 
ind Canada; $14.00 elsewhere. 


T 
Ss 


We commented editorially in the July, 1938, issue on what was 
to have been the foreword to this book. At the last moment, some 
chap in the A.S.M.E. office with an ingrowing sense of dignity had 
it cut out and a less forceful one substituted. We're glad we got 
the original statement on record. 

The introduction discusses in measured terms some of the limi- 
tations the engineer ought to realize may exist in the application 
of the best available data, then without summarizing or drawing 
conclusions therefrom it presents full tables or plots of all data that 
the sub-committee had access to, after elimination of everything 
the reliability of which was seriously open to question. Some 
early work that was of great value in opening up the subject, and 
might even be termed classical, is necessarily excluded on the basis 
of present standards of precision. 

The plots and tabular matter for carbon and alloy wrought steels 
occupy about 570 pages, those for cast steels and ferrous alloys 
140, and for non-ferrous materials, mostly copper base alloys and 
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lead with very small amounts of alloy, 135. The only aluminum 
alloy mentioned is duralumin. 

The cost of making the creep tests recorded in this volume is 
certainly up in the hundreds of thousands of dollars. While 
$12.00 is no measly sum to pay for any book, if you want creep 
data at all you certainly want them that much. We have been told 
that one man who bought a copy, found that the material he 
was using had load carrying ability far beyond what he had sup- 
posed and was able to lighten the section and save many thousands 
of dollars in lower material cost. 

The availability of so much data, winnowed from chaff by the 
sub-committee (P. E. McKinney, chairman; C. L. Clark, secretary) 
is a boon to all who make or use metals and alloys for high 
temperature service. The book should be available in all metal- 
lurgical and engineering libraries that may ever be called upon for 
information on creep. 

That the data are not summarized for “ready reference’ shows a 
lively appreciation of the dangers of summarization. The searcher 
for data who has to make his own comparison among those re- 
corded, or who sees that only one set is on record, will be far 
more likely to make intelligent use of the figure he does select as 
representative than if he weren't forced to think how the data 
were obtained. 

The book is a land mark.—H. W. GIL.err. 


ECTROGRAPHIC CHEMICAL 
TS (Chemische Spektralanalyse) 


W. Seith & K. Ruthardt 


Julius Springer Verlag, Berlin, 1938. Paper, 5 x 84% in., 103 
pages. Price 7.50 RM. 


After a brief general introduction dealing with the fundamentals 
of spectrographic analysis, containing a limited discussion of light 
sources, spectrographic apparatus, and the production of spectra, 
the authors describe a series of laboratory experiments which are 
designed to give anyone who will perform them familiarity with 
the more important features of spectrographic analysis. 

The first 8 experiments deal with qualitative analysis, and cover 
flame and discharge excitation, determination of wavelengths, 
spectra and the periodic table, and qualitative analysis in general 

In the section devoted to quantitative analysis 7 experiments are 
given, which cover various aspects of several of the more analytical 
important methods. The fourth section contains experiments on 
various special applications, such as analysis of solutions, of 
salts, and of non-metallic solid materials. Brief attention is given 
absorption spectrophotometry. 

The experiments are systematically arranged. At the beginning 
of each are lists of the required apparatus, of the materials to be 
investigated, one or two literature references, and a concise state 
ment of the purpose of the experiment. 

The volume contains an introduction by Walther Gerlach, and 
a rather brief index. Typography and illustrations are excellent 
—G. R. HARRISON. 


REPUBLIC ALLOY STEELS 


Republic Steel Corp., Cleveland, 1938. Flexible binding, 6% x 91/j 
in., 256 pages. 


This handbook on alloy steels is described as replacing the last 
(1935) edition of “Agathon Alloy Steels.” It describes the alloy 
steel industry as a whole, and emphasizes the claim that Republic 
is the leader in this field. Naturally, it contains many features 
which were not included in the book it replaces. It is up-to-date. 

The leading page interestingly presents a brief discussion of the 
“Highlights in the History of Alloy Steels,” followed by a group 
of 5 articles on “Some Fundamentals of Ferrous Metallurgy,” 
which include discussions on the hardenability of steel, some heat 
treatment practices and so on. These cover about 35 pages. This 
is followed by discussions of “Alloy Carburizing Steels’ and 
“Water and Oil Hardening Steels.” 

Nearly 40 pages are devoted to Physical Property Charts, which 
include the S. A. E. and nitralloy steels. The charts are especially 
attractive and easy to read—they have a blue background with 
the curves in black. About 80 pages are filled with Tables and 
Useful Information. 

This book also includes 11 discussions of impact and fatigue 
tests, the McQuaid-Ehn grain size test, steels used in the petroleum 
industry, railroad, aircraft, nitralloy and stainless steels, and so on. 
Two pages recount Republic Steel Products. 

Besides the attractive charts, the half-tone illustrations of the 
company’s steel melting and other operations are so handled as 
to add decidedly to the appearance. Most metallurgical engineers 
will want to have this for reference—Epwin F. Cone. 
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Manufacturers 


Literature 


Practical Spectrography 


Spectrographic outfits for metallurgical 
and general chemical analysis are presented 
in a 62-page booklet. The most recent 
designs, plus an elementary account of spec- 
trographic technique, are included. Adam 
Hilger, Ltd. (C 2157) 


Corrosion Protection 


This 47-page handbook reviews the prin- 
ciples of corrosion protection and discusses 
the composition, protective value and spe- 
cific applications of several types of pro- 
tective coatings offered by Alox Corporation. 
(C 2158) 


Impact Tester 


An 8-page bulletin discusses the im- 
portance of velocity in impact testing, 
describes the Riehle ““VV"’ variable velocity 
impact tester, and gives numerous results 
of impact tests on a variety of metals and 
allovs Riehle Testing Machine Dyiv., 
Amer. Machine and Metals, Inc. (C 2159) 


Tempering Furnaces 


Two-page bulletin gives data on opera- 
tion, control, advantages and applications of 
American electric air tempering furnaces. 
American Electric Furnace Co. (C 2160) 


Liquid Carburizer 


This 32-page handbook gives interesting 
information on the melting points, working 
ranges, structures obtained, equipment em- 
ployed and other practical data on the 
Perliton liquid salts for carburizing. E. F. 
Houghton & Co. (C 2161) 


Alloy Casting for Rotary 
Hearth Furnaces 


Circular RH shows typical installations 
of Calite Cr-Ni and Ni-Cr alloy castings for 
the hearths of large forging and other fur- 
naces. Calorizing Co. (C 2162) 


Hardening and Annealing Furnaces 


Oil or gas-fired furnaces for pack hard- 
ening, annealing and other heat treating 
operations are described, with complete 
specifications, in a 4-page folder (No. 
163-C) of Tate-Jones & Co., Inc. (C 2163) 


Die Castings in Hardware 


Attractive 28-page pocket-size booklet 
describes and illustrates a veritable ware- 
house of hardware parts made of zinc alloy 
die castings. Useful data on the engineer- 
ing properties of the Zamak series of zinc 
alloys are included. New Jersey Zinc Co. 
(C 2164) 


Bright Nickel Plating 


The advantages and general background 
of bright nickel plating are described in an 
illustrated 4-page bulletin of Bright Nickel 
Corp. (C 2165) 


Cutting Fluids 


Chock full of information on cutting 
fluids and their relation to metal cutting 
operations is this interesting 20-page book- 
let. Chemical compositions of several SAE 
alloy and free-cutting steels are included. 
Tide Water Associated Oil Co, (C 2166) 
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Industrial Vacuum Cleaners 


Hoffman’s Heavy-Duty Portable Vacuum 
Cleaners for collecting and removing dust 
from industrial plants are described and 
illustrated in an 8-page bulletin. U. S. 
Hoffman Machinery Corp. (C 2167) 


Convection Furnaces 


Convection furnaces for heating and heat 
treating ferrous and non-ferrous metals are 
discussed in a folder that gives actual oper- 
ating data for one typical application and 
describes several others. Additional appli- 
cations of direct-fired air heaters are in- 
cluded. Surface Combustion Corp. (C 2168) 


Machining Alloy Castings 


An interesting 8-page bulletin (M-1) 
describes machining practice and tool design 
for drilling, tapping, grinding, etc., the 
various Misco and Miscrome heat and cor- 
rosion resisting alloy castings. Michigan 
Steel Casting Co. (C 2169) 


Corrosion and Heat 
Resistant Castings 


This 15-page bulletin is replete with in- 
formation on the properties and applications 
of centrifugally cast Michiana heat and cor- 
rosion resistant alloys, with reference in- 
formation on the high-temperature proper- 
ties of Cr-Ni and Ni-Cr alloys, as reported 
in the general literature. Michiana Products 
Corp. (C 2170) 


Portable Indicating Potentiometer 


The design, construction and operation 
of two new portable indicating potentio- 
meters, one single range and the other 
double range, are described in a folder: 
either can be used for testing as well as 
for standardizing. Foxboro Company. (C 
2171) 


Fabrication of Nickel-Clad Plate 


Bulletin T-4 contains 16 pages of useful 
and interesting engineering information on 
methods for fabricating Lukens’ nickel-clad 
steel plate, with many illustrations. Lukens 


Steel Co. (C 2172) 


Car Hearth Furnaces 


Gas or oil-fired car hearth furnaces for 
annealing and stress relieving are described 
in this 4-page illustrated bulletin that dis- 
cusses principles, construction features and 
applications. R-S Products Corp. (C 2173) 


Arc Welding 


A new 36-page bulletin covers, sys- 
tematically, arc welding electrodes and ac- 
cessories of all kinds, and includes recom- 
mended procedures for the welding of vari- 
ous metals. Lincoln Electric Co. (C 2174) 


Die Steel 


This interesting 4-page folder gives the 
mechanical properties and methods of treat- 
ing Neor, an oil and air hardening, high- 
carbon chromium tool steel, available for 
all kinds of blanking, drawing, cutting, 
forming, slotting, trimming, etc. operations. 
Darwin & Milner, Inc. (C 2175) 






Steel for Sub-zero Temperatures 


The properties, advantages and applica- 
tions of Circle L 19, a 2%4% nickel steel, 
useful for cast parts operating at very low 
temperatures, are given in a leaflet of 
Lebanon Steel Foundries. (C 2176) 


Selective Carburizing Compounds 


An interesting new development—Sel-. 
Car, for protecting steel against decarburiza- 
tion during heat treatment and for prevent. 
ing carbon penetration in localized areas of 
carburizing steel during carburizing—is dis- 
cussed, and methods of application described 
in a 5-page bulletin of National Copper 
Paint Corp. (C 2177) 


Protective Coatings 


An illustrated 4-page bulletin gives inter- 
esting information on the Thermoil-Grano- 
dine process for protecting iron and steel 
parts against friction and corrosion. The 
process produces a protective coating by 
simple immersion for short periods of time 
in a boiling chemical solution. American 
Chemical Paint Co. (C 2178) 


Refractories and Insulation 


A leaflet discusses the properties and ap- 
plications of Goose Lake Fire Clay products 
and Therm-O-Flake high temperature in- 
sulation. Some of the products are new, 
with very interesting properties. Illinois 
Clay Products Co. (C 2179) 


Self-Lubricating Bearing Bronze 


Ledaloyl, a sintered self-lubricating slecve 
bearing material, is described in a 16-page 
booklet that discusses pre-alloying, oil con- 
tent, and the value of lead as a constituent. 
Various engineering applications are mcn- 
tioned. Johnson Bronze Co. (C 218( 


Control Instruments for 
Temperature and Pressure 


Tag indicating, recording and control! ing 
instruments for temperature and pressure are 
discussed in a 12-page bulletin (No. 1178) 
that gives complete information on des xn, 
construction and operating features. C. J. 
Tagliabue Mfg. Co. (C 2181) 


Burners for Industrial Furnaces 


This illustrated, 4-page folder is devoted 
to the new Duradiant burner whose out- 
standing feature is a refractory burner tip. 
Chamber temperatures from 300° to 2400° 
F. can be produced. Selas jolly (C 
2181) 


High Strength Monel 


Bulletin T-9, entitled “The Engincer- 
ing Properties of K Monel,” contains 
14 pages of useful and interesting informa- 
tion on the composition, physical proper- 
ties, working methods, heat treatment, cor- 
rosion resistance and applications of this 
heat treatable Monel Metal. International 
Nickel Co. (C 2183) 


Alloy Steel Chain 


Specifications and comparative data for 
Taylor alloy steel sling chain, heat treated, 
and its industrial applications are cov- 
ered in an illustrated bulletin of Joseph T 
Ryerson & Son, Inc. (C 2184) 


Gas Burning Equipment 


A 12-page folder discusses in useful de- 
tail the design, constriction and application 
of a variety of furnace auxiliaries, such as 
air-gas mixers, high pressure gas inspirators, 
air boosters, burner nozzles, etc. Hauck 


Mfg. Co. (C 2185) 
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Rayflex Electro-Magnetic Fatigue Test- 
ing Machine ...a recently developed 
machine for testing to destruction full 
section plate and bar stock by vibrating 
the specimen at its own natural period 
by means of electro-magnets. 


Tate-Emery Universal Testing Machine . . . with newly de- 
veloped load indicator of extraordinary sensitivity and accuracy 
. . of the null method type, servo operated. 


Carpenter Torsion Impact Testing Machine...fortesting hard and 
brittle materials. Simple and fast, requires one operator only. 


@ These machines and other types of Southwark 
testing equipment will be exhibited at the Na- 
tional Metal Exposition, Booth B-415. If youcan’t 
attend the Exposition write for latest bulletins. 
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One of the special features of the National Metal Congress is the technical pro- 
gram of the American Society for Metals. The group of papers this year contains 
some highly important contributions. They total about 40 papers. The two sets 
of lectures each year, inaugurated only about 4 yrs. ago, are also outstanding. 
These, with the 40 papers, make a combined offering by the A.S.M. of about 50 
and by about 76 authors. 

The headquarters of the A. S. M. is the Statler Hotel. The morning programs 
are scheduled at the hotel with those for the afternoon in the Exhibition Building. 
Some simultaneous sessions have necessarily had to be provided for. 

Two educational lectures or courses have been scheduled. One is a series of 
three lectures on “‘Pyrometry’’ by R. B. Sossman of the U. S. Steel Corp. Research 
Laboratory. The other is made up of five lectures on various aspects of machining 
The lectures will be delivered by different authorities, one for each of the five days 
The details of subjects and authors are given in the tentative program. Of cours: 
each lecture is by an authority. This is a departure from previous years wher 
the five lectures in the course were delivered by one man. 

The Campbell Memorial Lecture, which is always the signal technical feature 
will be presented this year by A. E. Boegehold, research department, Genera 
Motors Corp., Detroit. 

The Physics of Metals Committee,.a group organized last year, will hold a specia 
round table discussion on “The Nature of Hardness,” Wednesday evening, Oct. 19 
in the Hotel Statler. John T. Norton, M. I. T., is chairman and D. E. Ackerman 
Purdue University, is chairman of the Detroit meeting. 

The tentative technical program follows: 
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MONDAY, OCTOBER 17 


MORNING SESSION 


Hotel Statler 


—"Softening Rate of a Steel When Tempered 
from Different Initial Structures,” by E. 
H. Engel, Carnegie-Illinois Steel Corp., 
Vandergrift, Pa 

—"Selective Hardening with the Oxy-Acetylene 
Flame,” by R. L. Rolf, Lakeside Steel Im- 
provement Co., Cleveland. 

—"Reactions to Annealing above the Eutectoid 
Temperature of Quenched Hypereutectoid 
Steels,’ by C. R. Austin and M. C. Fetzer, 
Pennsylvania State College, State College, 
Pa. 


Morning Simultaneous Session 
Hotel Statler 


—"Relation Between the Rockwell C and 
Diamond Pyramid Hardness Scales,’ by 
Howard Scott and T. H. Gray, research 
laboratories, Westinghouse Electric & Mfg. 
Co., E. Pittsburgh. 

—"Absolute Hardness,’ by E. G. Mahin and 
G. J. Foss, Jr., University of Notre Dame, 
Notre Dame, Ind. 

—"The Effects of Fibre on the Notch Tough- 
ness of Mild Steel as Influenced by Cool- 
ing Rate,’ by O. W. Ellis, Ontario Re- 
search Foundation, Toronto, and J. E. 
McDonell, Queen’s University, Kingston, 
Canada. 

—"A New Method for the Rapid Determina- 
tion of Carbon in Samples of Plain Carbon 
Open-Hearth Steel,” by B. A. Rogers, Karl 
Wentzel and J. P. Riott, Bureau of Mines, 
Pittsburgh. 

Noon: —Opening of Metals Exposition—Exhibition 
Hall. 


AFTERNOON SESSION—Exhibition Hall 


—"Effects of Special Alloy Additions to Stain- 
less Steels,’ by Russell Franks, Union 
Carbide & Carbon Res. Labs., Inc., 
Niagara Falls, N. Y. 

—"Stress-Corrosion Cracking in Austenitic 
Stainless Steels, by S. L. Hoyt and M. A. 
Scheil, department of metallurgical re- 
search, A. O. Smith Corp., Milwaukee, 
Wis. 

—"Some Observations on the Passivity of 
Stainless Steels,” by J. N. Ostrofsky, Rust- 
less Iron and Steel Corp., Baltimore, Md. 


Educational Lecture—Exhibition Hall 


4:30 P.M. . -""Physics of Cutting,’ by Hans Ernst, Cin- 
cinnati Milling Machine Co., Cincinnati, 
Ohio. 

8:00 P.M. —"Pyrometry,” by R. B. Sosman, Research 
Laboratories, U. S. Steel Corp. 


TUESDAY, OCTOBER 18 


MORNING SESSION—Hotel Statler 


—"Influence of Chromium, Silicon and Alumi- 
num on the Oxidation Resistance of Inter- 
mediate Alloy Steels,’ by A. E. White, 
C. L. Clark, University of Michigan, Ann 
Arbor, Mich., and C. H. McCollam, Tim- 
ken Roller Bearing Co., Canton, Ohio. 

—"Influence of Aluminum on Cast Corrosion 
Resisting Steel,’ by J. A. Duma, Norfolk 
Navy Yard, Portsmouth, Va. 

—"Development in Molybdenum High Speed 
Cutting Steels,” by W. R. Breeler, Lud- 
lum Steel Co., Dunkirk, N. Y. 


(Continued on page P 79) 
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THESE 3 GREAT SUPEI 


..» BY CARBORUNDUM . .. PLAY AN IMPORTANT PAR}II 

















f 


THE CARBORUNDUM COMPANY & 





REFRACTORIE 


IN LOWERING YOUR COSTS 


+ARBOR( ~puM’s three great Sue 
yer refractories have played an 
important part in reducing both 
yroduction and refractory costs 
throughout practically every branch 
of the metal working sndustry- 
These refractories are speeding up 
production and impro’ ing the ob 
ity of heat treating products for 


hundreds of users all over the wor da. 


“Carbofraxs a Alfrax and ‘Mull- 


frax super refractories are used in 





the form of muffles. hearths, sup- 
yorts or complete linings in all 
Ly es of furmace®- Among them may 
be mentioned furnaces {or forging 
drawing: temperine- hardening, car- 
burizing and annealing, for sinter- 
ing tungsten carbide; and furnaces 
for both ferrous and non-ferrous 
melting: 

In general, the outst: 

of these super refractor! 

ering costs 18 due to the 

each of them has one OF more 
following five important eharacter- 
sstics: (1) They are very resistant to 
high temperature’: (2) They have 
extremely high heat conductivity > 
(3) They are not affected by sudden 
pemperature changes: (A) They stam 
up under punishing abrasion. and 





(5) They withstand corrosion am 
erosion of metals and slags- 


We welcome at any time 4 discus 





sion of your problems and an 
opportunity Lo point out how 
ey porundum refractories can 
help you reduce costs. Our rep 
resentatives will be at Booth A-509. 
National Metal Congres» Detroit. 





District Sales Brapche* tos ton Chic », Clev eland, Detroit, 
philadelphia, pittsbureh- Agents: ° cConne Geles and Engi- 
» Corp. Birming ha™ Ala.; ety » ick ‘ ompany: 

. Harrison & Company: Sal ak vity; Utah; Pa ific 


4 Supply CO-, Los Ange!e® 
’ EK 


Denve! Firec!#y Co., 





(Catered t= Carbofre*, A\frex and Mull fre* are 
registered trade-marks of The Carborundum oe 
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TECHNICAL PROGRAM OF THE 


TWO METAL DIVISIONS OF THE 


MINING AND METAL 
ENGINEERS 


The technical program of the two divisions of the A. I. M. and M. E. is fully up to 
the usual high standard—prepared by the two divisions of the Institute, the Iron 
and Steel and the Institute of Metals. The Book-Cadillac Hotel is the headquarters, 
where all activities are centered. 





A feature of the technical activities is the round table discussion by the Physics 
of Metals Committee on ‘“The Nature of Hardness.” 


There will be the usual sessions on ferrous and on non-ferrous topics—4 for ferrous 
and 5 for non-ferrous—comprising about 30 papers. 





The usual dinner of the two divisions is scheduled for Tuesday evening. There will 


Bios: MONDAY, OCTOBER 17 
Institute of Metals Division 


10:00 A.M. ‘Rites of Diffusion of Copper and Zinc in 
Alpha Brass,’ by Ernest O. Kirkendall, 
Instr., Wayne Univ., Lars Thomassen and 
Clair Upthegrove, Professors, Univ. of 
Michigan. 

“The Plastic Deformation and Subsequent Re- 
crystallization of Single Crystals of Alpha 
Brass,’ by M. R. Pickus, Dept. of Met., and 
C. H. Mathewson, Prof. of Met., Yale Univ. 

“The Development of Abnormally Large Grain 
Sizes in Rolled and Annealed Copper Sheet,” 
by Maurice Cook, Asst. Res. Mgr., and C. 
Macquarie, Res. Met., I. C. I. Metals, Ltd. 


Members of the Wire Association are cordially 
invited to attend this session of the Institute 
of Metals Division. 


lron and Steel Division 


10:00 A.M. Reduction of Iron Ores Under Pressure,’ by 
Michael Tenenbaum, Dept. of Met., and T. 
L. Joseph, Prof. of Met., Univ. of Minnesota. 









JAMES T. MACKENZIE 
Chairman, Iron and Steel Division 


ROBERT F. MEHL 
Chairman, Institute of Metals 














“Solubility and Diffusion of Oxygen in Solid 
Iron,’ by Arthur B. Wilder, Asst. Prof., of 
Met. Engrg., Univ. of Ill. SB gt: 

‘Induction Furnaces for Rotating Liquid 
Crucibles,’ by E. P. Barrett, Met., W. F. 
Holbrook, Asst. Chem., and C. E. Wood, 
Act. Supervising Engr., U. S. Bureau of 
Mines. 


Institute of Metals Division 


Institute of Metals Division, Executive Com- 
mittee, Luncheon Meeting. 

"Superlattices: The Effect of Silver on the 
Gold-Copper Superlattice, Au-Cu,” by Ralph 
Hultgren, Asst. Prof. of Met., Harvard 
Univ., and Lester Tarnopol, Asst. Prof. of 
Met., Univ. of Kentucky. 

“The Plastic Flow of Metals,’ by C. W. Mac- 
Gregor, Associate Prof. in Mech. Engrg., 
Mass. Inst. of Tech. 

As a part of this paper will be shown 
motion pictures of metals undergoing plastic 
deformation. 

“Electron Diffraction Effects from Polished 
Zinc Surfaces,” by M. L. Fuller, Investigator, 

: Res. Div., N. J. Zinc Co. 

Wire Association Session: Members of the 
I. M. D. who wish to attend the Non- 
Ferrous Session of the Wire Association on 
Monday afternoon are cordially invited by 
the Wire Association. Admittance will be 
on presentation of I. M. D. registration 
badge, without payment of the Wire Associ- 
ation Registration Fee. 


12:15 P.M. 
2:00 P.M. 


lron and Steel Division 


“Effect of Hot Metal Analysis and Casting 
Temperature on the Quality of Open-Hearth 
Steel,” by L. H. Nelson, Asst. Open-Hearth 
Supt., Republic Steel Corp. 

“Solidification of Rimming Steel Ingots,” by A. 
Hultgren, Prof. of Metallography, Institute 
of Technology, and G. Phragmen, Metallo- 
grafiska Institutet, Stockholm, Sweden. 

“The Mechanism of Solidification and Segrega- 
tion in a Low-Carbon Rimming Steel Ingot,” 
by Anson Hayes, Dir. of Res., The Ameri- 
can Rolling Mill Co., and John Chipman, 
Prof. of Met., Massachusetts Inst. of Tech. 


TUESDAY, OCTOBER 18 
Institute of Metals Division 


"The Effect of Silver Additions on the Physical 
Properties of the Tin-Bronzes,’ by A. J. 
Dornblatt, Senior Res. Assoc., S. V. Wilson, 
Res. Assoc., and A. M. Setapen, Res. Assoc., 
National Bureau of Standards. 

"The Microhardness of Bearing Alloys,” by L. 
L. Swift, Control Met., The Cleveland 
Graphite Bronze Co. 

"The Possibilities of Silver-rich Alloys as Bear- 
ing Materials,’ by R. W. Dayton, Met., Bat- 
telle Memorial Institute. 


lron and Steel Division 


“The Effect of Phosphorus on the Properties 
of Iron,” by Heihachi Kamura, Dr. Engrg., 
Meji College of Tech., Japan. 

“The Fracture of Steels at Elevated Tempera- 
tures,” by R. H. Thielemann, Res. Lab., and 
E. R. Parker, Res. Met., General Electric 
Co. 

"The Structure of Iron after Compression,” by 
Charles S. Barrett, Physicist, Carnegie Inst. 
of Tech. 


10:00 A.M. 


10:00 A.M. 


OCTOBER, 1938 


Institute of Metals Division 


"T he Effe ct of Plastic Deformation on the Age- 
Hardening of Duralumin,’ by Robert W. 
Lindsay, Dept. of Met., and John T. Nor- 
ton, Assoc. Prof. of Physics of Metals, Mass. 
Inst. of Tech. 

"The Age-Hardening of Duralumin,’ by Mor- 
ris Cohen, Asst. Instr., Mass. Inst. of Tech. 

"The Solubility of Lead and Bismuth in Liquid 
Aluminum and Aluminum-Copper Alloys,’ 
by L. W. Kempf, Met., and Kent R. Van 
Horn, Res. Met., Aluminum Res. Labs., 
Aluminum Co. of America. 


Iron and Steel Division 

2:00 P.M. "The Kinetics of the Decomposition of Aus- 
tenite at Constant Temperature,” by J. B. 
Austin and R. L. Rickett, Res. Lab., U. S. 
Steel Corp. 

"Thermal Expansion of Nickel-Iron Alloys 
(Nickel 30.0-70.0%),” by J. M. Lohr, Mgr., 
Res. Lab., and Charles H. Hopkins, Met., 
Driver-Harris Co. 

"The Low Temperature Transformation in 
Fe-Ni-Co Alloys,” by L. L. Wyman, Res. 
Lab., General Electric Co. 

Grand Ballroom Book-Cadillac Hotel, Banquet, 
Institute of Metals and Iron and Steel 
Divisions, A. I. M. E. 

Dinner Speaker. 


WEDNESDAY, OCTOBER 19 


There will be no A. I. M. E. Division ses- 
sions Wednesday morning in order to permit 
attendance at the 


American Society for Metals 
Campbell Memorial Lecture 


Annual Meeting A. S. M.—1938 Edward 
DeMille Campbell Memorial Lecture, by A. 
L. Boegehold, Met., General Motors Res. 
Labs. 

Iron and Steel Division, Executive Committee, 
Luncheon Meeting. 


Institute of Metals Division 


"Tarnish Films on Copper,” by J. B. Dyess 
and Henry A. Miley, Oklahoma Agri. & 
Mech. Coll. 


"Special Methods for Polishing Metal Spect- 
mens for Metallographic Examination,’ by 
D. Bergekoff and W. D. Forgeng, Union 
Carbide & Carbon Res. Lab., Inc. 


"Studies upon the Corrosion of Tin, I1.—The 
Effects of Other Anions in Carbonate Solu- 
tions,’ by Gerhard Derge, Asst. Met., and 
Harold Markus, Metals Res. Lab., Carnegie 
Inst. of Tech. 


“Equilibrium Relations in Aluminum-Zir- 
conium Alloys of High Purity,” by William 
L. Fink, Res. Met., and L. A. Willey, Alu- 
minum Res. Labs., Aluminum Co. of Amer- 
ica. 

A special invitation has been extended to Members of the A. I. 
M. E. Metals Divisions by the American W elding Society to attend 
the A. W. S. Dinner on Thursday evening at 7:00 P.M. at which 
the principal dinner speaker will be W. ]. Cameron .of the Ford 
Motor Co. 

Members of the Institute of Metals Division of the A. I. M. E. 
are invited to attend the non-ferrous sessions on Monday, Oct. 17 
and on Tuesday, Oct. 18, without payment of the registration fee 
of Wire Association. 


The luncheon of the Wire Association at 12:30 A.M., Wednes- 
day, Oct. 20, will be addressed by Hon. Louis Johnson, Assistant 
Secretary of War, on a topic of national interest pertinent to the 
wire industry. Members and guests of other participating societies 
are invited to attend free of any fee. 


2:00 P.M. 


7:30 P.M. 


12:15 P.M. 
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This damping capacity tester—one of the first in this country—is used in 
the physical testing laboratory of the J & L “Pilot” Mill to measure the 
internal friction of metal. These studies have contributed to J & L’s broad 


knowledge of the factors involved in steel quality. 





J&L—ALWAYS MAKING 
FINER STEELS FOR 
NEW AND BETTER USES 
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ATIO \. please” 


you will get answers or helpful suggestions 






on your steel problems at the 


J & L Booth —A231—National Metal Exposition 


J & L metallurgists from the mills and from the field will be in attendance 
at the J & L exhibit to discuss your steel problems with you and give you 
helpful suggestions in the application of J & L Steel. They also have news 
of developments in research being conducted in the J & L “Pilot” Mill. ' 

On display will be interesting exhibits of parts made of J & L Improved 
Bessemer Screw Stock, Jalcase Steel, J & L Cold Finished Steel, “Correct | 
Balance” Forging Steel, J & L Cold Heading Wire and Standard Spring Wire. 
Also on display will be J & L Cold Drawn Welded Tubing, Plain Forgings 


and Forged Shafts. Of particular interest will be an exhibit of stampings 
made of J & L Strip and Sheets. 





J & L cordially invites you to see these displays — consult with J & L | 


metallurgists — profit all you can by and with the 


help of J & L. J Ri 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WORKS 
PITTSBURGH. PENNSYLVANIA 
MAKERS OF HIGH QUALITY IRON AND STEEL PRODUCTS SINCE 1850 
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The 19th annual meeting of the American Welding 
Society, a part of the National Metal Congress, will have 
as its headquarters the Book-Cadillac Hotel. A technical 
program of some 48 papers, in some 13 sessions covering 
a large variety of subjects in the welding field, has been 
prepared. A special session will feature Fundamental and 
Industrial Research. A one-day session is devoted to auto- 
mobile topics. 

During the week, awards will be announced for the Lin- 
coln Gold Medal and the Samuel Wylie Miller Memorial 
Medal. The annual banquet is to be held Thursday eve- 
ning, Oct. 20 at which W. J. Cameron of the Ford Motor 
Co. is the keynoter. 

The tentative technical program is as follows: 


PHILIP G. LANG, JR. 
President 








SUNDAY, OCTOBER 16 


5 to 7 P.M. 


Informal President's Reception to members and 
their ladies. A chance to meet the past-presi 
dents, committeemen and other welding mem 
be rs. 


MONDAY, OCTOBER 17 


Welding in Construction Work 


9:30 A.M. Opening Session 


"The Oxy-Acetylene Welding of Carbon-Molyl 
denum Steel Pipe,” by A. N. Kugler, Air Re 
duction Sales Co. 

“Single Pass Electric Welding of Unfired Pre 
sure Vessels,” by R. M. Wallace, the Griscon 
Russell Co. 

‘Welding Structures,’ by Albert S. Low, Th 
Austin Co. 


Production Welding Small 
Machine Parts 


2:00 P.M. Technical Session 


"Welding, Cutting and Machine Design of Smal 
Sub-Assemblies,’” by Edward J. DeWitt, Wal 
lace Supplies Mfg. Co. 

“Welding as Applied to Fabrication of Indu 
trial Stokers,’ by F. R. Mason, Riley Stoke 
Corp. 

“Methods for the Manufacture of Precision A 
semblies by Resistance Welding,” by F. D 
Rogers, International Business Machines Corp 

“Arc Welding as Influenced by Shop Prepara 
tion, Tools, Jigs and Fixtures,’ by M. S 
Evans, American Car & Foundry Co. 








C. A. McCUNE 


Chairman Convention Committee 








Industrial Research 


“Physical and Chemical Properties of the Nickel- 
Iron Alloys Formed in the Welding of Nickel 
Clad Steel,’ by W. G. Theisinger, Lukens 
Steel Co., J. H. Deppeler, Metal & Thermit 
Corp., and F. G. Flocke, International Nickel. 

“Weldability of Medium Carbon Steel,” by R. 
W. Emerson, Westinghouse Electric & Mfg. 
Co. 

“The Effect of Current, Pressure and Time on 
the Shear Strength and Structure of Spot 
Welds in the Aluminum Alloys,” by G. O. 
Hoglund and G. S. Bernard, Jr., Aluminum 
Co. of America. 

An Investigation of Arc and Gas Welded Joints 
in Aluminum and Aluminum Alloys,” by R. 
K. Wells and A. G. Bissell, Bureau of Con- 


struction and Repair, Navy Department. 


TUESDAY, OCTOBER 18 
Joint Session with A.S.M.E. 


9:30 A.M. Technical Session 





“Welding of Ammonia Containers,’ by E. H. 
Behling, Vilter Mfg. Co. 

“Brazing Tubes in High Pressure Boilers with 
Silver Alloys,’ by A. W. Weir, New York 
Central Railroad, and H. M. Webber, Gen- 
eral Electric Co. 

“Welding Bronze and Non-Ferrous Allo) 
Piping,’ by H. D. Lanterman, Carbide and 
Carbon Chemicals Corp. 

“Welded Joints in Carbon Molybdenum Piping,” 
by R. W. Clark, General Electric Co. 


Fundamental Research Session 


9:30 A.M. Technical Session 

"A Quick Shop Test for Quality of Weld and 
Its Correlation with the Standard Tests,’ by 
W. J. Conley, University of Rochester. 

“Effect of Rigid Beam-Column Connections on 
Column Stresses,” by Inge Lyse and E. H. 
Mount, Lehigh University. 

“Residual Stresses Due to Circumferential W elds 
in Pipes,” by E. L. Eriksen, University of 
Michigan. 

"Welding Arcs from the Standpoint of Recent 
Investigations,” by C. G. Suits, General Elec- 
tric Co. 


Welding and Cutting Processes 


2:00 P.M. Technical Session 

“Quality and Efficiency in Oxygen Cutting,” by 
George M. Deming, Air Reduction Sales Co. 

Bi-Metal Construction of High Temperature 
Steel Valves,” by E. R. Seabloom, Crane Co. 

“Weld Penetration,” by John Hruska, Electro- 
Motive Corp. 

“Bronze-W elding,” by W.S. Walker, The Linde 
Air Products Co. 


Fundamental Research 


Technical Session 





“Photo-Elastic Analysis of Stresses in the Lap 
Plates of Welded Joints,” by A. G. Solakian, 
Polarized Light Co. 

“Metallurgical Aspects of Resistance Welding 
Electrodes,’ by R. H. Harrington, General 
Electric Co. 

“Crater Formation in Arc Welding,’’ by Gilbert 
E. Doan, Lehigh University. 

“Creep Test of Arc-Welded Low Carbon Steel,” 
by N. F. Ward, University of California. 

“Stress Distribution in Welds Subjected to Bend- 
ing,’ by C. D. Jensen and R. E. Crispen, 
Lehigh University. 


OCTOBER, 1938 





WEDNESDAY, OCTOBER 19 
Welding in Machine Design 


9:30 A.M. Technical Session 





"Recent Developments in Welding of Machine 
Tool Structures,’ by L. F. Nenninger and W. 
A. Maddox, Cincinnati Milling Machine Co. 

Machine Flame Cutting with Small Machines,” 
by Otto C. Voss, Allis-Chalmers Mfg. Co. 

“Welding and Cutting in Machinery Construc- 
tion,” by J. Gordon, Taylor Winfield Corp. 


Fundamental and Industrial 
Research 


9:30 A.M. Technical Session 


“Progress in Copper Welding,” by Ira T. Hook 
and Clinton E. Swift, American Brass Co. 
“Carbon Arc Welding of Silicon Bronze,” by E. 
S. Bunn, J. R. Hunter, and W. G. Seidlitz, 

Revere Copper and Brass, Inc. 

“Studies of the Spot Welding of Low Carbon 
and Stainless Steels,’ by W. F. Hess and R., 
L. Ringer, Rensselaer Polytechnic Institute. 

"Stresses in Welds,” by M. F. Sayre and E. A. 
Winzenburger, Union College. 


THURSDAY, OCTOBER 20 
Automotive Session 


Technical Session 


“Flame Hardening with the Oxy-Acetylene 
Flame,” by H. J. Shepperd, Kelsey Hayes 
Wheel Co. 

“Automobile Body Welding,’ by E. H. Foss, 
The Murray Corp. of America. 

“Welding of Rear Axle Housings,” by E. L. 
Bailey and V. Knecht, Chrysler Corp. 


9:30 A.M. 


2:00 P.M. Technical Session 

“Resistance Welding in the Automotive Indus- 
try,” by A. DiGiulio, Ford Motor Co. 

“Automatic Carbon Arc Welding in the Auto- 
motive Industry,” by F. M. Maichle, Lincoln 
Electric Co. 

"Use of Welding in Reconditioning Used Cars,” 
by T. W. Moss, Chrysler Motors Service. 
“Welding Road Equipment,” by Elmer Isgren, 

R. G. Le Tourneau, Inc. 


FRIDAY, OCTOBER 21 


Ship Session 
9:30 A.M. Technical Session 


“All-W eldcd Steel Power Boats,’ by M. Bailey, 
Bailey Steel Shipbuilding Co. 

“Erection Sequence and Welding Procedure of 
All-W elded Lake Freighters,’ by Russell 
Brendle, Great Lakes Engineering Works. 

“Welding Coast Guard Vessels,” by D. E. 
Whitehouse, Defoe Boat and Motor Works. 


Railroad Session 
9:30 A.M. Technical Session 


“Welding in Car Construction,” by A. M. 
Unger, Pullman-Standard Car Mfg. Co. 

“Flash Welding of Rails,’ by H. C. Drake, 
Sperry Products, Inc. 

“Machine Gas Cutting in a Large Steel Foun- 
dry,” by W. D. Murray, Canadian Car & 
Foundry, Ltd., and H. E. Horwood, Railway 
& Engineering Specialties, Ltd. 
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iA ne tiifle... This grinding operation 
removes all foreign elements from the 
segmented wire, affording a positive 
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Don’t fail to see these 
practical demonstrations / 





OCTOBER, 





1938 


At the NATIONAL METAL EXPOSITION 


DETROIT—OCTOBER 17-21 


—demonstrations of processes and products that are of vital interest to 
the entire metal working industry. 


FLAME HARDENING—featuring e Airco-DB Flame Hardening Equip- 


ment covering a wide range of “localized hardening” requirements. 


MACHINE GAS CUTTING — featuring @ The Airco-DB No. 20 
TRAVOGRAPH with the largest cutting area of any gas cutting 
machine e The new No. 10 RADIAGRAPH, attractively priced, portable 
machine for cutting straight lines, arcs and circles with either square 
or beveled edges e The No. 4 RADIAGRAPH with new double-bevel 
cutting attachment. 


ARC WELDING — featuring e The WILSON ARC WELDING 
MACHINES, noted as “the machines that make the arc behave” e A 
complete line of Electrodes. 


PIPE WELDING—featuring e AIRCOWELDING, the fast, economical 


pipe welding process e The Airco-DB Portable Pipe Cutting and 
eveling Machine e The Airco-DB Portable Weld Testing Machine. 


GENERAL GAS CUTTING AND WELDING—featuringeAirco-DB 
Cutting and Welding Torches, Regulators, Welding Rods and Supplies 


e Deseaming Equipment e Oxygen and Acetylene Cylinder Manifolds 
e Acetylene Generators. 


NATIONAL CARBIDE—The quality carbide in the well known red 
drum e National Carbide Lights. 


If you have a cutting or welding problem be sure to bring it to 
Booth Bs515. You'll find men there ready to discuss it with you 
and qualified to give you the correct answer. 


AIR REDUCTION 


SALES COMPANY 


General Offices: 60 East 42nd St., New York, N. Y. 






















































WIRE 
ASSOCIATION 


There are nine sessions, with about 17 papers, in the tech- 





nical program of the Wire Association. Seven of these 
sessions are devoted to papers on steel and the other two 
on non-ferrous topics, -all by competent authorities. The 


headquarters is the Detroit-Leland Hotel. 
The annual dinner and stag smoker is to be held at the 


Detroit-Leland Hotel, Wednesday evening, Oct. 19. The 
tentative technical program follows: 


A Registration fee of $5.00 is required. 
by badge only. 


Admission will be 





F. A. WESTPHAL 
President 





MONDAY, OCTOBER 17 


Afternoon Session, 2 P.M. 


Non-Ferrous Division 

“Annealing of Copper Wire,” by L. B. Barker, General Electric 
Co. 

“Chromium-Copper Alloy Wires,” 
Brass Co. 

“Manufacture of Oil-Filled Cable,” Motion Picture. 

Steel Division 

‘Resilience of Spring Materials,’ by R. R. Tatnal, Wickwire- 

Spencer Steel Co. 


TUESDAY, OCTOBER 18 


Morning Session, 9:30 A.M. 


Steel Division 
Principles of Metallurgy,” by B. L. 
Spencer Steel Co. 
‘Wire Screens—Uses and Grades,” by R. 
Saylor Wire Co. 


by C. H. Davis, American 


McCarthy, Wickwire 


B. Roth, Ludlow- 


Afternoon Session, 2 P.M. 


Non-Ferrous Division 

Heating Copper Wire Bars,” by J. A. Doyle, W. S. Rockwell 
Co. 

‘Aluminum Coated Steel Wire,” by Colin G. Fink, Columbia 
University. 

“Experiments with Back Pull in Drawing Copper Wire,” by | 
Simons, Master Wire Die Corp. 

Steel Division 


"Effect of Under Critical Annealing Treatments on Cold Draw) 
Steels,’ by F. C. Brandon, Union Drawn Steel Diy., Republic Stee! 
Corp. 

“Some Characteristics of Wire and Their Relation to Col. 
Heading,’ by H. L. Hopkins, National Screw & Mfg. Co. 


WEDNESDAY, OCTOBER 19 
Morning Session, 9:30 A.M. 


Steel Division 
by B. L. McCarthy, Wickwire-Spence 


“Thermal Reactions,” 
Steel Co. 


Afternoon Session, 2 P.M. 


Steel Division 


"Acid Disposal Symposium’’—L. F. Marek, Arthur D. Little 
Inc., S. F. Spangler, Chemical Construction Corp., and Otto Man 
tius, National Lead Co. 


THURSDAY, OCTOBER 20 


Morning Session, 9:30 A.M. 


Steel Division 
Metallurgy of Steel Wire,’ by B. L. McCarthy, Wickwire- 
Spencer Steel Co. 
"Stainless Steel Wire,” by J. K. Findley, Ludlum Steel Co. 


Afternoon Session, 2 P.M. 


Steel Division 


“Rope Wire,” by W. R. Bloxdorf, MacWhyte Co. 
"Wire Rope-—Methods of Testing,” by H. K. Hammerstein, 
Broderick and Bascom Rope Co. 


Members of the Institute of Metals Division of the A.I.M.E. 
are invited to attend the non-ferrous sessions on Monday, Oct. 17 
and on Tuesday, Oct. 18, without payment of the registration fee 
of Wire Association. 


The luncheon of the Wire Association at 12:30 P.M., Wednes- 
day, Oct. 20, will be addressed by Hon. Louis Johnson, Assistant 
Secretary of War, on a topic. of national interest pertinent to the 
wire industry. Members and guests of other participating societies 
are invited to attend free of any fee. 
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HORIZONTAL 
\e and 
AN VERTICAL 


WIRE TESTING MACHINES 








MODEL j-5 
Standard for the tire wire industry, Model J-5, above, has 
cylindrical type recorder which magnifies stress-strain curve 
in ratios as high as 20 to 1. Clearly shows elastic limit, 


yield point, ultimate elongation and tensile strength. Capacities, 
0-250 to 0-500 Ibs. or 0-500 to 0-1000 Ibs. 


Model Q-4 (right) is of heavier construction to adapt it for ; 
tests up to 2000 Ibs. Like Model J-5, it measures load by the ' 


weighted pendulum principle, and strains specimen with es 
positive gear drive. Can be furnished with cylindrical type 
recorder. MODEL Q-4 


50 GRAMS TO ONE TON 


Scott Testers offer the wire industry a range from ONE TON TO AS 
LOW AS 50 GR. for fine wire testing. Outstanding advantage of Scott 
Testers is the feature of defining the yield point by drawing the stress | 
strain curve and showing ultimate elongation, tensile strength, and degree 
of hardness, at the same time. 


In Model 1-P-4 (left) for fine wire testing up to 50 Ibs., the adjustability 
in sample length on the incline plane machine allows wires of high or low 
stretch to be tested on a six inch wide chart. 





MODEL 1-P-4 









Scott engineers will gladly assist you 
in solving your testing problems: 








TITTRET LAM e112 ae ee 
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All former machinability records 


have been broken by 


Inland Ledloy 


For years, Industry has been able to secure steel of 
highly desirable open hearth qualities only at some 
sacrifice of easy machinability. Today, after long 
continued research, Inland offers Ledloy Steel which 
eliminates this problem. 


Inland Ledloy machines faster than high sulphur Bessemer 
screw stock (SAE-X1112) .. . 30% to 60% faster than 
ordinary SAE-1120, and increases tool life 100% or more. 


Inland Ledloy gives you this vastly improved machina- 
bility for the whole range of open hearth steel analyses 
and, except for slightly refined grain size, without other 


change in the physical properties of any analysis. 
. 


Strength, ductility and resistance to impact are the same 
within the limits of accuracy in testing for Inland Ledloy 
as for ordinary steel of similar analysis. Inland Ledloy 


INLAND STEEL CO. 


forges, welds, is cold finished and can be heat-treated 
and carburized the same as any other open hearth steel. 


Large savings per ton of steel used 


The great value of Inland Ledloy to metal working plants 
is demonstrated by a variety of cases. In the making of 
an electric lamp cord connector, it now saves $12.05 for 
every ton of steel used. In the making of a case car- 
burized worm shaft, it saves $47.85 per ton of steel used. 
The manufacturer of a socket ball control joint saves 
$37.91 by substituting Inland Ledloy 1120 for ordinary 
SAE 1120. 


If extensive machining operations are carried on in your 
plant, you'll want to check the phenomenal savings that 
Ledloy can make in your costs. Order a trial shipment 
from your cold finisher or, in hot rolled form, from your 
nearest Inland office. 


38 South Dearborn Street, CHICAGO «+ District Offices: DETROIT » KANSAS CITY + MILWAUKEE «+ ST.LOUIS + ST. PAUL 
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eee 


$e te 


LIST OF 


EXHIBITORS 
Bi teeta 





A 


Acme Steel Co., Booth A-310 

Aetna-Standard Engineering Co., Booth C-416 

Air Reduction Sales Co., Booth B-515 

Ajax Electrothermic Corp., Booth B-116 

Ajax Electric Co., Inc., Booth B-116 

Ajax Metal Co., Booth B-116 

Allegheny Ludlum Steel Co., Booths A-512, C-402 

Allen Steel Co., Edgar, Booth B-314 

Alox Corp., Booth B-408 

Aluminum Co. of America, Booth B-435 

American Brass Co., Booth C-410 

American Bridge Co., Booth B-121 

American Car & Foundry Co., Booth C-43 

American Chain & Cable Co., Booth C-515 

American Cyanamid & Chemical Corp., Booth B-426 

American Electric Furnace Co., Booth C-422 

American Foundry Equipment Co., Booth B-542 

American Gas Association—Combined Industrial Gas Exhibit 

American Gas Furnace Co—Combined Industrial Gas Exhibit 

American Institute of Mining & Metallurgical Engineers, Booth 
B-309 

American Machine & Metals, Inc., Riehle Div., Booth B-445 

American Machinist,. Booth A-546 

American Manganese Steel Co., Booth C-251 

American Metal Market, Booth C-522 

American Rolling Mill Co., Booth A-401 

American Screw Co., Booth C-538 

American Sheet & Tin Plate Co., Booth B-121 

American Steel & Wire Co., Booth B-121 

American Welding Society, Booth D-313 

Ampco Metal, Inc., Booth C-425 

Anderson & Sons, Booth B-531 

Arcos Corp., Booth A-542 

Armstrong Blum Mfg. Co., Booth A-222 

Armstrong Cork Products Co., Booth C-141 

Atlas Foundry Co., Booth A-314 

Audubon Wire Cloth Corp., Booth A-425 

Automatic Gasflux, Inc., Booth C-211 








Carpenter Steel Co., Booth B-259 

Chapman Valve Mfg. Co., Booth A-431 
Chase Brass & Copper Co., Booth A-519 
Chilton Co., Booth D-309 

Climax Molybdenum Co., Booth C-432 
Columbia Steel Co., Booth B-121 
Continental Industrial Engineers, Booth B-144 
Continental Machine Specialties, Booth B-548 
Crown Rheostat & Supply Co., Booth B-307 
Crucible Steel Co. of America, Booth B-225 
Cyclone Fence Co., Booth B-121 





Dayton Rogers Mfg. Co., Booth B-532 
de Sanno, A. P., Booth A-107 
Despatch Oven Co.—Combined Industrial Gas Exhibit 
Detroit Rex Products Co., Booth B-545 
Detroit Testing Machine Co., Booth B-306 
Dietert Co., Harry W., Booth C-448 
Dow Chemical Co., Booth C-115 
Driver-Harris Co., Booth B-252 
du Pont de Nemours & Co., E. I., Booth A-501 
Grasselli Division 
R. & H. Chemicals Department 
Rubber Chemicals Division 


z- 








Babcock & Wilcox Co., Booth A-252 
Baldwin-Southwark Corp., Booth B-415 
Barnes Co., Inc., W’. O., Booth C-524 
Barrett-Cravens Co., Booth C-113 
Bastian-Blessing Co., Booth A-105 
Bausch & Lomb Optical Co., Booth A-537 
Bellevue Industrial Furnace Co.—Combined Industrial Gas Exhibit 
Bellis Heat Treating Co., Booth D-306 
Bethlehem Steel Co., Booth D-131 

Binks Mfg. Co., Booth C-318 

Black & Decker M{g. Co., Booth B-537 
Blakeslee & Co., G. §., Booth C-250 
Botheld Refractories Co., Booth C-244 
Bradley Washfountain Co., Booth A-545 
Braeburn Alloy Steel Corp., Booth D-307 
Bright Nickel Co. 

Bristol Co., Booth B-407 

Brown Instrument Co., Booth B-508 
Buehle her Sh aS Booth C-234 


Cc 





Campbell Div., Andrew C., Booth C-515 
Carboloy Co., Inc., Booth B-203 
Carborundum Co., Booth A-509 
Carne gie-lllinois Steel Co., Booth B-121 
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Eberbach & Sons, Inc., Booth A-523 

Eclipse Fuel Engineering Co.—Combined Industrial Gas Exhibit 
Electric Furnace Co., Booth B-405 

Electro Alloys Co., Booth A-411 

Electro Metallurgical Co., Booth B-216 

Electronic Control Corp., Booth D-316 

Ensign-Reynolds, Inc—Combined Industrial Gas Exhibit 


F 


Finkl & Sons Co., A., Booth B-416 
Firth Sterling Steel Co., Booth A-217 
Fitzsimons Co., Booth B-446 

Ford Sales Co., J. B., Booth C-309 
Forging & Casting Co., Booth C-402 
Foxboro Co., Booth A-303 





G 


Gas Machinery Co.—Combined Industrial Gas Exhibit 
Gathmann Engineering Co., Booth B-105 

General Alloys Co., Booth B-204 

General Electric Co., Booth A-109 

General Electric X-Ray Corp., Booth A-109 

Globar Division, Booth A-509 

Gogan Machine Corp., Booth D-308 

Gordon Co., Claud §., Booth B-306 

Great Lakes Steel Corp., Booth A-317 





Halcomb Steel Co., Booth B-225 
Handy & Harman, Booth A-525 
Harnischfeger Corp., Booth A-250 
Hauck Mfg. Co., Booth C-140 

Hayes, Inc., C. I., Booth A-508 
Haynes-Stellite Co., Booth B-215 
Heat Treating & Forging, Booth D-314 
He ppe nstall Co., Booth C-426 

Hevi Duty Electric Co., Booth C-446 
Hobart Brothers Co., Booth C-208 
Holden Co., A. F., Booth C-124 
Hollup Corp., Booth B-252 

Hones, Inc., Charles A—Combined Industrial Gas Exhibit 
Hoskins Mfg. Co., Booth A-251 
Houghton & Co., E. F., Booth C-221 





Illinois Testing Labs., Inc., Booth B-143 
Illinois Tool, Booth A-436 
(Continued on page P 24) 
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HERE SIMPLIFICATION SPELLS E-C-O-NK 


From one type of steel—Chrome-Moly (S.A.E. 4140) 


—a certain manufacturer turns out literally hundreds 








of different parts used in three types of machine tools 
built in a wide range of sizes and ratings. Included 
are gears, shafts, spindles and pins with a variety of 
requirements. Previously, four different kinds of 
more expensive steel had been used for the same 


group of parts. 


h 


' By adopting Chrome-Moly steel for all these 


parts, this manufacturer's stock inventory has been 


simplified, carry-over material investment greatly 
reduced. Heat treating is also simplified, since differ- 
ent parts are now heat treated in the same batch 


irrespective of shapes and sizes. 


Such simplification speeds fabricating processes 
and cuts production costs. Other economies and fea- 
tures of Moly steels are described in our technical 
book, “Molybdenum in Steel,’”’ which is free to 
engineers and production executives. Climax Molyb- 
denum Co., 500 Fifth Ave., New York. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 
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Industrial Heating, Booth B-318 

Industrial Heating Equipment Co.—Combined Industrial Gas 
Exhibit 

Industrial Press, Booth A-446 

Industrial Publishing Co., Booth C-310 

International Nickel Co., Inc., Booth C-226 

Iron Age, Booth B-113 


t 


Jackson Electrode Holder Ca. Booth D-312 
Jessop Steel Co., Booth C-441 
Jobns-Manville, Booth C-256 
Jones & Laughlin Steel Corp., Booth A-231 


K 


Kelley Co., J]. W., Booth C-507 

Kellogg Co., M. W., Booth C-523 

Kemp Mfg. Co., C. M.—Combined Industrial Gas Exhibit 
Kre mbs & 6: Booth C-520 

Krouse Fatigue Testing Machine Co., Booth C-407 


L 











LaSalle Steel Co., Booth B-442 

Latrobe Electric Steel Co., Booth C-510 
Lava Crucible Co., Booth C-206 

Leeds & Northrup Co., Booth C-218 

Leitz, Inc., E., Booth C-528 

Lepel High Frequency Labs., Booth A-118 
Lincoln Electric Co., Booth A-532 
Lindberg Engineering Co., Booth B-250 
Linde Air Products Co., Booth B-221 
Ludlum Steel Co., Booth C-402 





Machinery, Booth A-446 

Macklin Co., Booth A-415 

Maehler Co., Paul—Combined Industrial Gas Exhibit 
Magnaflux Corp., Booth C-109 

Magnetic Analysis Corp., Booth A-213 
Mahr Mfg. Co., Booth B-535 

Mallory & Co., Inc., P. R., Booth A-437 
Manganese Steel Forge Co., Booth A-425 
Manhattan Rubber Mfg. Co., Booth A-420 
Marburg Brothers, Inc., Booth D-317 
Marquette Mfg. Co., Booth A-442 
Maurath, Inc., Booth A-426 

McKay Co., Booth C-548 

Metal Cleaning & Finishing, Booth D-304 
Metal Industry, Booth C-cv8 

Metal & Thermit Corp., Booth B-502 
Metals & Alloys, Booth B-107 

Metals Disintegrating Co., Booth C-306 
Michiana Products Corp., Booth A-239 
Michigan Steel Casting Co., Booth C-241 
Midvale Co., Booth C-233 

Milne Co., A., Booth B-314 

Modern Machine Shop, Booth B-313 
Molybdenum Corp. of America, Booth A-515 
Monarch Steel Co., Booth B-446 





National Cylinder Gas Co., Booth C-118 

National Electric Welding Machines Co., Booth A-307 
National Industrial Publish Co., Booth B-318 
National Tube Co., Booth B-121 

New Je rsey Zinc Sales Co., Booth B-106 

Norton Co.. Booth A-243 


Oo 





Oakite Products, Inc., Booth C-114 

Ohio Crankshaft Co., Booth B-260 

Ohio Steel Foundry Co., Booth A-216 

Olsen Testing Machine Co., Tinius, Booth B-412 


P 





Page Steel & Wire Div., Booth C-515 
Pangborn Corp., Booth A-131 
Park Chemical Co., Booth C-202 
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Parker-Kalon Corp., Booth C-419 

Parker Rust Proof Co., Booth C-535 

Partlow Corp—Combined Industrial Gas Exhibit 
Production Machine Co., Booth C-509 

Products Finishing, Booth B-313 

Pyro Electric Instrument Co., Booth C-534 
Pyrometer Instrument Co., Booth A-114 


Q 


Ouigley Co., Inc., Booth A-245 


Reeves Pulley Co., Booth B-420 

Republic Steel Corp., Booth B-231 
Robinson Welding Supply Co., Booth A-543 
Rustless Iron & Steel Corp., Booth B-419 
Ryerson & Son, Inc., Joseph T., Booth B-406 


S 


Scherr Co., Inc., George, Booth A-445 

Schundler & Co., Inc., F. E., Booth B-411 

Scully Steel Products Co., Booth B-121 

Selas Co—Combined Industrial Gas Exhibit 

Sentry Co., Booth B-402 

Shakeproof Lock Washer, Booth A-436 

Sleeper & Hartley, Inc., Booth C-215 

Spencer Turbine Co., Booth C-144 

Steel, Booth A-203 

Steel City Testing Labs., Booth A-223 

Steel Publications, Inc., Booth D-314 

Stirling-Detroit Corp—Combined Industrial Gas Exhibit 
Stuart & Co., D. A., Booth C-238 

Surface Combustion Corp—Combined Industrial Gas Exhibit 


T 


Tagliabue Mfg. Co., Booth C-435 

Tennessee Coal, Iron & Ry. Co., Booth B-121 
Thomas Steel Co., Booth A-443 

Thompson & Son Co., Henry G., Booth C-254 
Tide Water Associated Oil Co., Booth C-531 
Titanium Alloy Mfg. Co., Booth A-212 
Torrington Mfg. Co., Booth A-524 


U 


Una Welding Inc., Booth A-432 

Union Carbide Co., Booth B-221, B-216 & B-215 
Unitcast Corp., Booth A-259 

United States Steel Corp., Booth B-121 
Universal-Cyclops Steel Corp., Booth A-516 


Vv 


Vanadium Corp. of America, Booth C-246 
Victor Saw Works, Inc., Booth A-416 
Vulcan Crucible Steel Co., Booth A-143 


Ww 


Wall Colmonoy Corp., Booth B-441 

Welding Engineer, Booth B-310 

Wells Mfg. Corp., Booth C-525 

Westinghouse Electric & Mfg. Co., Booth C-132 
W’ heelco Instruments Co., Booth A-306 
Wiggleworth Co., T. R., Booth C-518 

Wilcox Rich, Booth D-310 

Wilson Co., H. A., Booth A-243 

Wilson Mechanical Instrument Co., Booth C-442 
Wilson Welder & Metals Co., Booth B-515 
Wire Association, Booth C-544 


























Youngstown Sheet & Tube Co., Booth A-531 


Z 


Zeiss, Inc., Carl, Booth B-211 
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on the benefits of ip. 
“surface hardening’ a ¢ \ 


wn AIRCO FLAME HARDENING EQUIPMENT — 


a 





HIS 6-foot, 4250-pound gear furnishes a fine ex- 
Tt ak of the advantages of oxyacetylene flame | 
hardening with AIRCO Equipment, To harden the 
teeth of this big gear by usual methods would be 
a slow, difficult, costly job. But with AIRCO Flame 
Hardening Equipment it is reduced to a compara- | 
a oa tively simple proposition, with no warpage problem | 
| because heating is confined to the areas where hard- 
ness is needed, 


ee ee 





More effective hardening also results because | 
AIRCO has brought the process and equipment to the | 
point where degree of hardness and depth of pene- | 
tration can be accurately controlled and readily du- 
plicated, 





“Surface hardening” with AIRCO Equipment is | 
being used today in the regular production of a wide | 
variety of parts of steam shovels, tractors, lathes, 
pumps, road machinery and the like, invariably with 
substantial reduction in heat treating costs. 


The possibility of better hardening results and re- 
duced costs on your equipment warrants careful in- 
vestigation. Take the first step now—Write for the 
FLAME HARDENING BULLETIN—and remember, 
AIRCO is ready to aid in applying this modern 
process to your specific requirements. 








1. AIRCO-DB Flame Hardening torch mounted 
on a motor driven AIRCO-DB Radiagraph 


which moves it along the tooth at a predeter- 
mined speed. Arms of the torch are adjustable. 
2. Heating the tooth. SALES COMPANY 
General Offices: 60 East 42nd St., New York, N. Y. 
DISTRICT OFFICES and DISTRIBUTING STATIONS in PRINCIPAL CITIES 


3. Quenching. 





Photographs Courtesy of 
W. S. Bidle Company, Cleveland 
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EXHIBITORS... ano 


WHAT THEY WILL SHOW 


TWENTIETH NATIONAL 
METAL EXPOSITION 


DETROIT, MICH. 
1938 


a 





ACME STEEL CO., CHICAGO 

Booth A-310 
Exhibiting (in operation): The complete line of Acme 
Superstrip, including hot and cold rolled as well as stain- 
less and galvanized. Of particular interest will be the 
exhibit of strip steel in colors and with rolled-in designs. 
A new development is an electro galvanized strip steel with 
a permanent bright lustrous finish. The care with which 
Acme Superstrip is packed for shipment will be demon- 
strated as the application of these methods may effect sav- 
ings for other shippers. 


THE AETNA-STANDARD ENGINEERING 
COo., YOUNGSTOWN, OHIO 

Booth C-416 
Exhibiting (in operation): The 12-in. Aetna-Connor Con- 
tinuous 5-draft wire drawing machine will be operated in 
actual production of high carbon steel wire to demonstrate 
its advantages in design, manipulation and speed. 
It will be powered with one h.p. variable speed d.c. motor. 
All drawing blocks and dies will be thoroughly water cooled 
to allow maximum wire drawing speed with superior wire 
quality. It will be equipped with auxiliary stripper crane, 
safety tangle switch, wire pointer, etc. 
The 22-in. Aetna continuous 3-draft wire drawing machine 
will consist of three individually motor driven drawing 
block units, placed in line and arranged for continuous 
wire drawing. 


AIR REDUCTION SALES CO., NEW YORK 


Booth B-515 
Exhibiting (in operation): Airco’s display will include 
among others, two oxyacetylene machines that were intro- 
duced to the industry during the current year. These are 
the Airco-DB No. 10 Radiagraph, a light-weight inex- 
pensive gas cutting machine and the Airco-DB No. 20 
Travograph which is designed for shape cutting over large 
and extended areas. The No: 10 Radiagraph will show its 
cutting ability on a number of miscellaneous operations. 
The No. 20 Travograph will demonstrate shape cutting 
with multiple torches. A 10-cylinder oxygen manifold 
and a four cylinder acetylene manifold will supply the 
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gases for the Travograph. Airco will also demonstrate 
tnree different types of tlame hardening operations, using 
the Airco-DB No. 4 Radiagraph. The Airco-DB No. 4 
Radiagraph will also be demonstrated making double bev- 
eled cuts. 

An extremely interesting and informative regulator demon- 
stration will occur each day throughout the duration of the 
show. Also on display will be Airco-DB deseaming equip- 
ment and several samples of tube welding. In one portion 
of the booth will be cylinders of the many various gases 
manufactured by Air Reduction. 

The Wilson Welder & Metals Co., Inc. will show a Wilson 
300 Ampere Motor Generator Set and the Yellow Jacket 
machine which was introduced early this year and which 
is designed for use in pipe line work. Also on display 
will be National Carbide lights and lanterns, and Pure 
Carbonic Inc. will have on hand several cylinders of CO,,. 


AJAX ELECTRIC CO., INC., PHILADELPHIA 


Booth B-116 
Exhibiting (in operation): Ajax-Hultgren salt bath fur- 
nace in operation, demonstrating the use of this furnace 
for carburizing, cyaniding, scale free hardening, tempering, 
annealing, and hardening high speed steel tools. 
Photographic display of recent Ajax-Hultgren Furnace in- 
stallations, and other Ajax Electric Co. heat treating fur 
naces. Moving pictures showing furnaces in actual use. 


AJAX ELECTROTHERMIC CORP., 
TRENTON, N. J. 

Booth B-11( 
Exhibiting (in operation): A high frequency billet heate: 
is shown in operation with electric eye control of tempera 
ture. Also pictures of laboratory and commercial size 
melting equipment. 


AJAX METAL CO., PHILADELPHIA 
Booth B-11¢ 


Exhibiting: Ajax non-ferrous ingots for use in the casting 
of brass, bronze, babbitt, aluminum alloys, nickel alloys, et: 


ALLEGHENY LUDLUM STEEL CORP., 


BRACKENRIDGE, PA. 
Booth A-512 


Exhibiting: Display of Allegheny Metal and an educational 
section showing the fabrication of Allegheny stainless steels, 
examples of welding with test samples as well as examples 
of spinning, drawing and machining. An interesting dis- 
play of Ludlite along with technical information covering 
the application of this new product. 


ALLEGHENY LUDLUM STEEL CORP., 


WATERVLIET, N. Y. 
Booth C-402 


Exhibiting: Tool steels; nitraloy; FCC products. 


ALOX CORPORATION, NIAGARA FALLS, 
N. Y. 
Booth B-408 

Exhibiting (in operation): Vatious types of anticorrosion 
products, applicable to ferrous, nonferrous and alloy metal 
protection. Various pieces of metal coated and uncoated, 
showing efficacy of Alox corrosion preventives. 

(Continued on page P 28) 
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“A.W.” Presents Dyn-el is a 48-page book which gives full details of savings in weight and cost possi- 
ble with this new high-strength, flat-rolled steel. Read how Alan Wood engineers removed the last 
important obstacle to a more universal adoption of the high tensile steels for construction purposes. 
Diagrams, tables and charts cover a wide range of tests and properties. To executives, this book gives 
a quick picture of performance and costs. To engineers, it gives complete fabricating and design 


properties, engineering and mechanical values and table of sizes and weights. Write for your copy. 


ALAN WOOD STEEL COMPANY | 


MAIN OFFICE AND MILLS, CONSHOHOCKEN, PENNSYLVANIA::SINCE 1826:: pisTRICT OFFICES AND REPRESENTATIVES— Philadelphia, NewYork, , Boston, Detroit, Los Angeles, Seattle, 
San Francisco, Houston, Buffalo, Pittsburgh, Cleveland, Chicago, Cincinnati, New Orle: ans, St. Paul, St. Louis, Montreal. propucts INCLUDE A.W.” Rolled Steel Floor Plates : :““Swede” 
Pig Iron : : Billets—Blooms and Slabs: : Sheared Steel Plates :: Hot Rolled and Hot Rolled Annealed Sheets and Strip :: Steel Products also furnished in Copper and Alloy analyses. 
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ALUMINUM CO. OF AMERICA, 
PITTSBURGH 

Booth B-435 
Exhibiting (in operation): In addition to a display of our 
various products, we shall have two features. One will 
consist of demonstrations of the welding of aluminum, 
actual torch and arc welding being done at the booth. The 
other feature will be a continuous movie showing the steps 
required for producing aluminum from its ore, bauxite, and 
various interesting shots showing the fabrication of the 
various forms of aluminum. We may run the mine-to- 
metal movie continuously for one day, and the fabrication 
movie continuously the second day, alternating throughout 
the period of the show. 


THE AMERICAN BRASS CoO., 


WATERBURY, CONN. 
Booth C-410 


Exhibiting (in operation): Anaconda copper and copper 
alloy welding rods. Demonstration of both electric and 
oxyacetylene welding. Displays of alloys, such as the high 
strength engineering alloy Everdur silicon-copper, Avialite, 
the copper aluminum alloy used for valve seats, guides and 
spark plug bushings in aeroplane and other internal com- 
bustion engines and Anaconda beryllium-copper, the new 
high strength heat treatable copper-rich alloy. Displays 
of die pressed forgings, extruded shapes and pressure die 
castings as well as supernickel and phosphor bronze head 
plates. 


AMERICAN BRIDGE CO., PITTSBURGH 


Booth B-121 
Exhibiting: See ‘United States Steel Corp.” 


AMERICAN CAR AND FOUNDRY CoO., 
NEW YORK 

Booth C-431 
Exhibiting (in operation): No. 2 two-electrode rivet heat- 
er; No. 1 one-electrode horizontal type ‘‘C’’ heater; and the 
No. 3 two-electrode combination fully automatic and hand- 
feed heater, 


AMERICAN CHAIN & CABLE CO., INC., 
BRIDGEPORT, CONN. 

Booth C-515 
See Andrew C. Campbell Division and Page Steel and 
Wire Division. 


AMERICAN CYANAMID & CHEMICAL 
CORP., NEW YORK 

Booth B-426 
Exhibiting (in operation): A pot demonstrating the use of 
the new carburizing materials Aerocarb A and Aerocarb B, 
which maintain the chemical balance of the bath, are not 
corrosive and are economical to use. Samples brought to 
the booth will gladly be treated. 


AMERICAN ELECTRIC FURNACE CoO., 
BOSTON, MASS. 

Booth C-422 
Exhibiting: This company manufactures a complete line of 
gas and electric industrial furnaces. Information avail- 
able from those in attendance. 
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THE AMERICAN FOUNDRY EQUIPMENT 
Co., MISHAWAKA, IND. 

Booth B-542 
Exhibiting (in operation): No, 1 Wheelabrator Multi- 
Tablast, an airless abrasive blasting machine, designed for 
cleaning flat, fragile or thin-section pieces such as castings, 
forgings, or stampings. The work is placed on a series of 
rotating tables mounted on a spider which moves the tables 
into the blasting chamber and through the path of the 
abrasive from the Wheelabrator unit. As the tables 
emerge, the work is turned over and readmitted to the 
abrasive blast for a cleaning of the underside. This ma- 
chine is ventilated by an assembled type American ‘Dus- 
tube” dust collector which is on display. 


AMERICAN GAS ASSOCIATION, 
NEW YORK 

Booth, Gas Section 
Exhibiting (in operation): Gas heat treating and melting 
equipment in cooperation with 13 manufacturing companies 
and the gas utility company members of the Association. 


AMERICAN GAS FURNACE CoO., 
ELIZABETH, N. J. 

Booth D, Gas Section 
Exhibiting (in operation): 1. The latest high speed oven 
furnaces with bottom vent and vent closures and atmospher« 
adjusting burners automatically actuated by the door mech 
anism. 2. A reciprocating full muffle continuous heatin; 
machine for clean hardening with whatever gaseous at 
mosphere may be desired. 3. An improved pot hardenin; 
furnace with latest type lining and insulation, numerou 
small burners for uniform heating and quiet operation dis 
tributed about the upper part of the furnace which is a: 
ranged with down draft. 4. A newly improved oven fu: 
nace which is especially adapted for use in the tool room. 
This furnace is extremely versatile and lends itself readil: 
for hardening, annealing, carburizing and tempering. 
A burner type heating machine of high capacity which is es 
pecially adapted for localized hardening and annealing 
6. A number of small bench appliances of a new improved 
design which have just been placed on the market. Thes 
appliances consist of a forge, muffle furnace and a melter 
and pot furnace. 7. A display of many different types of 
blowpipes and special burners which may be used with city 
gas, natural gas, or bottled gas. 8. Photographs. 


AMERICAN MACHINE AND METALS, INC., 
RIEHLE TESTING MACHINE DIV., 
EAST MOLINE, ILL. 

Booth B-445 
Exhibiting (in operation): Combination impact tester, 110- 
220 ft. Ibs. capacity, for Izod-Charpy and tension impact 
testing; universal hydraulic testing machine, 40,000 Ib. ca- 
pacity; various types of extensometers. 


AMERICAN MANGANESE STEEL DIVISION, 


CHICAGO HEIGHTS, ILL. 
Booth C-425 


Exhibiting: Boxes, pots and other small furnace castings. 


(Continued on page P 30) 
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AMERICAN METAL MARKET, NEW YORK 


Booth C-522 
Exhibiting: Specimen copies of the pioneer daily newspaper 
of the iron, steel and metal working industries. Estab- 
lished in 1882 as a weekly. Published daily since 1899, 
publishing daily market reports, prices and news develop- 
ments affecting the iron, steel and metal fields. 


THE AMERICAN ROLLING MILL CO., 
MIDDLETOWN, OHIO 

Booth A-401 
Exhibiting: Special purpose sheet metals and formed pieces 
showing the workability and other qualities of these special 
grades of iron and steel will be featured. Some of the 
flat-rolled metals to be shown are Armco Ingot Iron, Armco 
Stainless Steel, Armco Zincgrip, Armco Galvanized Paint- 
grip, Armco H. T. -50, Armco enameling iron and Armco 
cold-rolled steel. 
Armco Zincgrip, a new galvanized sheet metal, supplied in 
sheets or coils, is expected to attract much attention. It 
withstands severe forming and moderate drawing success- 
fully, according to the manufacturers, because of the ex- 
ceptionally strong adherence of its special zinc coating. 
A picturization of sheet iron and steel manufacture, from 
crude ore to the finished metal, will be mounted on a panel 
24 feet long by 7 feet high for the exhibit. This will in- 
clude photographs of the continuous mill process, invented 
by The American Rolling Mill Company and used under 
license by nearly every large steel company today. 


AMERICAN SCREW CO., PROVIDENCE, 
R. I. 

Booth C-238 
Exhibiting (in operation): A demonstration of the ad- 
vantages of the American Plus Phillips screws as compared 
to the conventional slotted head screw. 
Large white disc on the back panel containing eight trans- 
lite photographs that light up consecutively, each illustrat- 
ing some particular advantage of the screw such as faster 
driving, better holding power, reduced work spoilage, elim- 
ination of accidents, better appearance, etc. A Phillips 
hand screw driver with a Phillips screw held firmly on its 
point revolves around the disc pointing to each photograph 
as it lights up. 
Demonstrating unit with a stop watch arrangement dem- 
onstrates the faster driving properties of the American Plus 
Phillips Products. 


AMERICAN SHEET & TIN PLATE CoO., 
PITTSBURGH 
Booth B-121 


Exhibiting: See “United States Steel Corp.” 


AMERICAN STEEL & WIRE CO., 
CLEVELAND, (UNITED STATES STEEL 
CORPORATION SUBSIDIARY ) 

Booth B-121 
Exhibiting: Wire and rods of all types; stainless and cold 
finished strip; detailed exposition of the austempering proc- 
ess and products so treated; demonstration of tests. (See 
also “United States Steel Corporation Subsidiaries.’ ) 
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AMPCO METAL, INC., MILWAUKEE 


Booth C-425 
Exhibiting: Castings and fully machined parts of the vari- 
ous grades of Ampco Metal. Large exhibition of stainless 
steel parts formed and drawn over Ampco dies, together 
with samples of Ampco die rings used in that production. 
Samples and data pertaining to Ampco’s service on guide 
bushings, wear strips, pickling equipment, welding dies, 
maintenance alloys, and safety tools. 


ARCOS CORP., PHILADELPHIA 
Booth A-542 


Exhibiting: Stainless steel electrodes; heat resisting chro- 
mium-nickel electrodes; low chromium alloy electrodes; 
bronze electrodes; aluminum electrodes; nickel electrodes: 
manganese electrodes; cast iron electrodes; car-end elec- 
trodes; methods of testing alloy weld deposit; and equip- 
ment welded with Arcos electrodes. 


ARMSTRONG CORK PRODUCTS, 
LANCASTER, PA. 

Booth C-141 
Exhibiting (in operation): Armstrong's insulating fire brick 
for all types of heated equipment; Armstrong’s insulating 
fire bricks Nos, N-16, N-20, A-25, EF-22, EF-26, for tem 
peratures up to 1600, 2000, 2500, 2200, 2600 degrees 
Fahr. respectively; Armstrong’s cements for laying and fac 
ing insulating fire brick; Armstrong’s cements Nos. 1600, 
2500, 2600; Armstrong’s Air Set cement, Armstrong’s fac 
ing cement, and Armstrong's monolithic cement; Arm 
strong’s Coprtex high temperature block and Coprtex heat 
insulating cement. 


ATLAS FOUNDRY CO., DETROIT 
Booth A-314 


Exhibiting: Sample castings of Meehanite Metal. Pictures 
and photomicrographs of Meehanite Metal. 


AUDUBON WIRE CLOTH CORP., 
PHILADELPHIA 

Booth A-425 
Exhibiting (in operation): Latest Cord Type of Audubon 
Metalwove conveyor belt and complete line of flexible wire 
belts and wire cloth. The background of the booth will 
be a 13-ft. wide Metalwove belt in continuous operation. 
This belt is made in sections, each of different metals. 
Audubon Metalwove Belts are made of alloys capable of 
withstanding sub-zero temperatures as well as elevated tem- 
peratures up to 2050° F. 


THE AUTOMATIC GASFLUX CO., 
CLEVELAND 
Booth C-211 
Exhibiting (in operation): Bronze welding of various fer- 
rous and non-ferrous metals and a display of the different 
types of equipment for that purpose. 
B 





THE BABCOCK & WILCOX CO., NEW YORK 


Booth A-252 
Exhibiting: An illuminated action picture of an industrial 


(Continued on page P 32) 


METALS AND ALLOYS 














MISCO has kept pace with the 
development of controlled at- 
mosphere furnaces for carbu- 
rizing, annealing, hardening 
and brazing. Many users and 
manufacturers of controlled 
atmosphere furnaces insist on 
Misco retorts and muffles be- 
cause Misco foundry technique 
insures sound pressure-tight 
castings, and Misco research 
has indicated the proper alloy 


analysis for each type of serv- 
ice. 





Misco Metal _retorts—weight 
2000 Ibs. each 


Your Inquiries Are Invited 








PROBL CE 










Member Alloy Casting 
Research Institute 


MAS CTNPEE - 





Misco’s extensive ex- 
perience and diligent re- 
search in the application 

of heat resisting alloys are 
always available to present 
and prospective users. 















Misco “‘B’’ muffle for contin- 
uous bright annealing furmace 


Visit our Exhibit MICHIGAN STEEL CASTING COMPANY 


BOOTH C-241 One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings 


NATIONAL METAL EXPOSITION 1981 GUOIN STREET, DETROIT, MICHIGAN 


OCTOBER, 1938 
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ONLY A TORN PAGE! 


UT, if you are interested in the hardening, 
annealing, brazing, or melting of metals, 
you will certainly want to read it in full as 
well as the many other pages of our new cata- 
logue which describes and illustrates numerous 
successful applications of Lepel High Fre- 
quency Converters in heat-treating. 

The hardening operation illustrated above, 
and many other interesting examples of the 
efficient and economical manner in which 
Lepel High Frequency Converters give you 
heat exactly where you want it—exactly as 
hot as you want it and for exactly as long as 
you want it, will be demonstrated at our 
exhibit at Booth A-118 at the National Metal 
Congress, Detroit, Oct. 17-21. 

Be sure to see this exhibit, but if this is not 
possible write us on your letterhead and we 
will send you a copy of our new catalogue. 








LEPEL 


HIGH FREQUENCY 
LABORATORIES, Inc. 


33 West 60th St., New York, N.Y. 
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furnace showing heating-up, heat storage, and other oper- 
ating characteristics. There will also be shown views of 
new designs of suspended arches and wall constructions; 
new light-weight soaking pit cover, with insulating fire- 
brick; light-weight aggregates and mixes for making re- 
fractory insulating concretes. B&W Insulating Firebrick, 
B&W 80 and B&W Junior Firebrick will also be shown. 


BALDWIN-SOUTHWARK CORP., 


EDDYSTONE, PA. 
Booth B-415 


Exhibiting (in operation): A 6000 Ib. Southwark Tate- 
Emery universal testing machine; a Southwark type 5-50 
universal testing machine; an R. R. Moore fatigue testing 
machine; a Carpenter torsion impact testing machine; a 
1000 Ib, Bernhard oscillator; a Rayflex fatigue testing ma- 
chine; a Morehouse proving ring; and various types of De 
Forest strain gages. 


W. O. BARNES CO., INC., DETROIT 


Booth C-524 
Exhibiting (in operation): Barnes’ genuine high speed Red 
Arrow and Barnes’ molybdenum alloy service blades on a 
Racine power hack saw machine. Animated electric sign 
showing the correct and incorrect way to use hand hack saw 
blades. Demonstration on an especially designed and built 
table of various types of hand hack saw blades. 


BARRETT-CRAVENS CO., CHICAGO 


Booth C-11 
Exhibiting: Hand lift trucks; tin plate trucks; portable ele 
vators, hand and electric operated. Nifty Lifter Systen 
material handling equipment. 


THE BASTIAN BLESSING CO., CHICAGO 


Booth A-10 
Exhibiting (in operation): Mass production welding o! 
small parts. Display includes Rego gas manifolds, Rego 
welding and cutting apparatus, economizers, air regulators, 
cylinder valves, liquefied petroleum gas apparatus. Daily 
prize contest to the visitor who guesses the nearest to the 
number of parts welded each day. 


BAUSCH & LOMB OPTICAL CO., 


ROCHESTER, N. Y. 
Booth A-537 


Exhibiting (in operation): Large research type metallo- 
graphic equipment for bright field, dark field and polar- 
ized light; large standard metallographic equipment; rou- 
tine metallographic equipment; new contour measuring 
projector; Ortho-Stereo camera and Ortho stereoscope; 
Petrographic microscope; Brinell microscopes; wide field 
binocular microscopes; spectrum measuring microscope; 
and dust counter, 


BELLIS HEAT TREATING CO., 
BRANFORD, CONN. 
Booth D-306 
Exhibiting: Industrial furnaces and “‘Lavite” heat treating 
baths for hardening, tempering, annealing, and case hard- 
ening. 

(Continued on page P 38) 


METALS AND ALLOYS 















: ~ ae ; 
- jae | = . pee »* 3 / ™ 


, 


a er ‘ a 
«4 4a 
‘ 


a: Be geet te ts aot ae ee Eran ee ae ©, Rhee a Aras 4 tate eo 
£ be = . y ; © g ° A , ' ‘ 
THE LATEST IN B & L OPTICAL: EQUIPMEN METAL INDUSTRY 
Here are three Instruments representative of the 638 St. Paul Street, Rochester, N. Y. 
complete line of B & L Optical Equipment de- 1. B& L Contour Measuring Projector—for extreme accuracy 
signed and built to facilitate precision production and precision in industrial measurement, comparison and 
in the metal industry. Each marks the culmination inspection. A single compact unit of the enclosed type, 
of years of development and extensive research built to modern machine tool standards. 
When you attend the Metal Show you will have 2. B & L Large Littrow Spectrograph—for general spectro- 
an excellent opportunity to personally inspect graphic analysis. Permits the handling of any spectro- 
chess and hate aie & 1 tectendionce All re analytical problem that may arise. Effectively resolves 
y Mae and disperses even the most complex spectra. 
present the latest B & L developments especially tee 
desinmed for exacting work in the metal Gelds 3. Ber LILS Metallographic Equipment—a complete instru- 
F f § fa ae? oy ment designed especially for both visual observation and 
or literature containing compicte etalis, regis- 


photography of metal. Easily adaptable to all of the de- 
ter at the B & L Booth at the Metal Show, or mands of research. Permanently aligned for greater effi- 


write directly to Bausch & Lomb Optical Co., ciency and ease of operation. 
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BETHLEHEM STEEL CO., BETHLEHEM, PA. 


Booth B-131 
Exhibiting (in operation): 1. turret top, fenders and other 
deep drawn parts. Will feature views of the key opera- 
tions in the continuous strip mill. Coils of 72 in. strip 
will be shown. 2. Mayari R high-tensile, low-alloy steel. 
Typical applications in the automotive field. 3. Model of 
25 ton furnace for alloy steels. 4. Operating models of 
wire rope and stranding machines, supplemented by views 
of plant operations. 5. Bethanized wire, wire rope, strand, 
and other products. 6. Tool steels. 


BINKS MANUFACTURING CO., CHICAGO 


Booth C-318 
Exhibiting (in operation): Spray painting equipment for 
finishing all types of metals; water cooling towers used in 
the heat treating of metals. 


SLAKESLEE & CO., G. S., CICERO, ILL. 


Booth C-250 
Exhibiting (in operation): Solvent and degreasing ma- 
chines and a Niagara metal parts washer, which cover the 
two most popular and up-to-date methods of metal clean- 
ing. A new improved Model R degreaser equipped with 
the water separator in operation. A model degreaser made 
of glass operating to show the principles of the Blakeslee 
solvent degreasing process. Blakeslee Co. popular LLV 
or three tank solvent degreaser, having the economical Dual- 
Vapor-Control system. Photographs of the spiral quench- 
ing machine used in heat-treating departments. 


BOTFIELD REFRACTORIES CoO., 
PHILADELPHIA 

Booth C-244 
Exhibiting: A complete line of high temperature cements, 
plastic fire brick, plastic chrome ore, insulating refractory 
brick, and high temperature insulating cement. 


BRADLEY WASHFOUNTAIN CoO., 
MILWAUKEE, WIS. 

Booth A-545 
Exhibiting (in operation): Exhibit consists of group wash- 
ing and bathing equipment made of a precast stone, enam- 
eled pressed iron and stainless steel Washfountain. The 
latter is in actual operation. In addition there is being 
shown a ‘‘3-In-A-Group” Shower, a drinking fountain and 
miscellaneous parts. 


BRAEBURN ALLOY STEEL CORP., 
BRAEBURN, PA. 

Booth D-307 
Exhibiting: Finished shear blades, special tools and dies, 
and various specimens of tool steel. 


THE BRISTOL CO., WATERBURY, CONN. 


Booth B-407 
Exhibiting (in operation): Bristol’s Pyromaster potenti- 
ometer and applications in the metals industries. Air-oper- 
ated and electric controllers in operation to demonstrate the 
value of these instruments in providing for extremely close 
temperature control in electric and fuel-fired furnaces and 
ovens. The simplified operating mechanisms under trans- 
parent covers, 
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A new electronic controller shown for the first time. The 
control circuit of this instrument is completely electrical. 
It is extremely accurate and provides for long life of the 
vacuum tube and relay used. 

Bristol’s Ardometer radiation pyrometer and Bristol’s Pyro- 
trol, for protecting gas-fired ovens against explosions. A 
low-range draft controller and an air-fuel ratio controller. 


THE BROWN INSTRUMENT CO., DIVISION 
OF MINNEAPOLIS-HONEYWELL 
REGULATOR CO., PHILADELPHIA 


Booth B-508 
Exhibiting (in operation): Indicating, recording, control- 
ling instruments and auxiliary equipment used in the pro- 
duction, fabrication and heat treatment of both ferrous and 
non-ferrous metals. These will include electrically and 
pneumatically operated thermometers for die-casting ma- 
chines, ovens, tempering tanks and other services up to 
1200° F.—also electrically and pneumatically operated con- 
trol potentiometers for use with thermocouples or radiation 
pyrometers for hardening, brazing and annealing furnaces 
or other services up to 3400° F. 
The following instruments are being exhibited: Brown 
Analy-Graph: Self-contained system for analyzing and meas 
uring furnace atmospheres; The Brown Multiple-recordin; 
and controlling potentiometer pyrometer: the newly deve! 
oped Brown multiple-recording potentiometer pyromete: 
operating on the balanced Wheatstone bridge. principlc 
Where it is desirable to record several temperatures on on 
chart, this instrument makes it possible to record and cor 
trol from two to six temperatures from as many differe: 
thermocouples. The Brown Radiomatic pyrometer: a ne\ 
line of recently improved radiation pyrometers for measu 
ing the temperature of open hearth roofs or temperatur 
inside of hydrogen brazing furnaces; the Brown Air-o-Lin 
potentiometer: for automatic temperature control of co: 
tinuous furnaces as encountered in steel mill practice; t! 
Brown furnace pressure controller: maintains the pressu: 
inside the furnace constant at a predetermined value b 
means of automatically operated dampers that regulate th 
flow of gases from the furnace. 


BUEHLER, ADOLPH I., CHICAGO 


Booth C-234 
Exhibiting (in operation): Demonstrating metallographic 
sample preparation equipment such as: 
A-B specimen cutter, A-B grinding and surfacing machines. 
A-B polishing machines with inexpensive semi-automati: 
device to hold and polish three specimens; new A-B speci- 
men mount press for transoptic or Bakelite molds; new ac- 
cessory tools for marking and timing; A-B micro hardness 
test equipment, metal microscopes for surface inspection, 
measuring and grain size control, medium and large metal- 
lographs and macro cameras, all instruments for metal- 
lurgical production and research laboratories. 


Cc 





ANDREW C. CAMPBELL DIVISION, 
AMERICAN CHAIN & CABLE COMPANY, 


INC., BRIDGEPORT, CONN. 
Booth C-515 
Exhibiting (in operation): Cut-off Machines Nos. 213 and 
(Continued on page P 42) 
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“HY DRIMET” 





METALLIC 
HYDRIDES AND METALS 


PRODUCTS OF THE HYDRIDE PROCESS | 





Uranium-Nickel Mas- 
ter Alloy containing 
66-70% of Uranium 
free from carbon, silicon and alumi- 
num, is recommended for addition to 
the ladle to introduce Uranium into 
special alloys. 

Alloy containing 66-70% of Uranium 


URANIUM -NICKEL melts below 11/00°C 

ALLOY (2012°F), has a spe- 

cific gravity of 13, can 

be heated for a short time to red heat 

without oxidation, and is resistant to 

dilute acids. It sinks in the molten 

bath and alloys rapidly without loss 
of Uranium. 





“HYDRIMET” PRODUCTS 





Titanium Hydride 
Zirconium Hydride 
Titanium Metal 
Zirconium Metal 
Thorium Metal 
Copper-Titanium Alloys 
Uranium Metal 


Uranium Alloys 
30% to 80% U 
Nickel Zirconium 
Nickel-Titanium 
Alloys—10% to 80% Ti 
Copper-Zirconium 
Alloy—10% to 80% Zr 





Powder 200-300 mesh 
Powder 200-300 mesh 
Powder 100-200 mesh 
Powder 100-200 mesh 
Powder 100-300 mesh 
Ingots 


Fused Pellets or Powder 
100-200 mesh 


Ingots or Powder 
Ingots or Powder 


Ingots or Powder 


Ingots or Powder 


Patents issued and pending in 
the U. S. A. and Foreign Countries 


METAL HYDRIDES INC. 


BOX 816 CLIFTON, MASSACHUSETTS 
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302 as well as No. 401 Cutamatic. These machines cut 
materials such as alloy steels, non-ferrous alloys, plastics 
and many other materials. 


CARBOLOY CoO., INC., DETROIT 


Booth B-203 
Exhibiting: Approximately 80 well-known tool manufac- 
turers and machine tool builders are cooperating with 
Carboloy Co. in presenting a comprehensive display of the 
latest types of Carboloy-tipped tools and modern machine 
tools designed to use Carboloy tools to the best possible ad- 
vantage. The exhibit will be composed of two sections. 
The first, devoted to tools, consists of actual Carboloy- 
tipped tool samples; practically every type of commonly 
used tool and many types of gages will be represented in 
the display. Included among these will be shell type ream- 
ers, chucking reamers, drills for glass, concrete, cast iron, 
non-ferrous metals, counterbores, multiple cutter boring 
heads, boring bars, precision boring tools, saws, hollow 
mills, etc. Tools and gages in the non-cutting wear-re- 
sistant classification will include solid and adjustable plug 
gages, snap gages, thread gages, visual gages, burnishing 
tools, lathe and grinder centers, etc. 
In the section devoted to machine tools, approximately 
31 leading machine tool builders have cooperated with 
Carboloy Co. by furnishing a pictorial presentation of the 
latest types of machines designed to take full advantage of 
Carboloy cemented carbide tools. 
Other features of the Carboloy exhibit include a display of 
wire and tube products produced through Carboloy dies, 
an exhibit showing the manufacturing process used to pro- 
duce cemented carbides, an enlarged model illustrating the 
construction of diamond-impregnated grinding wheel dress- 
ers, and 10 in. and bench type cemented carbide tool 
grinders, 


THE CARBORUNDUM CO., 


NIAGARA FALLS, N. Y. 
Booth A-509 


Exhibiting: A complete line of grinding wheels for both 
snagging and precision grinding, as well as tool room, cut- 
off, roll grinding, crank and cam shaft and diamond wheels. 
Abrasive paper and cloth will also be exhibited and polish- 
ing grain. 


THE CARBORUNDUM CO., REFRACTORY 
DIVISION, PERTH AMBOY, N. J. 


Booth A-509 
Exhibiting (in operation): Small electric furnace showing 
conductivity of various refractories. Also exhibit of refrac- 
tories for various heat treating furnace applications. 


CARNEGIE-ILLINOIS STEEL CORP., 
PITTSBURGH, (UNITED STATES STEEL 
CORPORATION SUBSIDIARY ) 


Booth B-121 
Exhibiting: Sample sections of high-tensile, corrosion- 
resistant Cor-Ten, Man-Ten, and stainless steels; sheets 
showing available grades and finishes; new data on harden- 
ability, slag-control, and other metallurgical tests; movie, 
“Cor-Ten, Its Manufacture and Uses’’; structural shapes, 
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flats, rounds and bars, in carbon and alloy grades. (See 
also ‘‘United States Steel Corporation Subsidiaries.” ) 


CARPENTER STEEL CO., READING, PA. 


Booth B-259 
Exhibiting (in operation): Hardening furnaces will be in- 
stalled in the booth for this purpose. 
The new Carpenter Matched tool steels will respond ac- 
curately to heat treating methods that would not have been 
possible ten years ago—fast heating—positive quenching 
—absolute freedom from soft skin—and have other ad- 
vantages that make the hardening job easier and more cer- 
tain. Unbalanced sections of water hardening tool steel 
will be hardened as a part of this demonstration. 
A method for controlling the atmosphere in a fuel fired 
furnace is demonstrated. Instruction will also be given 
on a method for “analyzing the furnace atmosphere by 
eye. 


CHAPMAN VALVE & MFG. CO., 


INDIAN ORCHARD, MASS. 
Booth A-431 


Exhibiting: ‘‘Valcase,”’ a new liquid carburizer for case 
hardening; tempering; and annealing. Also, the Chap- 
manizing Process for surface hardening of low carbon 
steels. 


CHASE BRASS & COPPER CO., 
WATERBURY, CONN. 

Booth A-519 
Exhibiting (in operation): Examples of welded and fabri- 
cated products of Chase brass, copper and bronze. Actual 
demonstrations of welding copper and Olympic bronze. 
All types of difficult welds—butt welds, fillet welds and !:p 
welds—on copper, bronze and steel. 
Among the fabricated parts being exhibited are Olympic 
bronze tanks and water heaters, welded copper bus tube as- 
semblies, 12” wekded-Olympie bronze, fittings and fabri- 
cated pipe, copper headers, copper fin tubing, brass forg. 
ings, Olympic bronze evaporators, deep drawn shells, hot 
rolled angles and welding rods. 


CLIMAX MOLYBDENUM CO., NEW YORK 


Booth C-432 
Exhibiting: Reception space only. 


COLUMBIA STEEL CO., SAN FRANCISCO, 
(UNITED STATES STEEL CORPORATION 


SUBSIDIARY ) 
Booth B-121 


Exhibiting: Carbon and alloy steel flats, rounds, bars and 
shapes; Cor-Ten and Man-Ten steel applications, tests and 
demonstrations. (See also ‘United States Steel Corpora- 
tion Subsidiaries.” ) 


COMPRESSED INDUSTRIAL GASES, INC., 
CHICAGO 

Booth B-252 
Exhibiting (in operation): The complete line of Hollup 
welding electrodes, Victor welding and cutting accessories, 
The CIG-O-Graph flame cutting machines and the CIG 
pipe cutting and beveling machine. 
The booth will in effect show representative items from the 
combined CIG-Hollup complete line of gas and electric 
welding and cutting equipment and supplies. 


(Continued on page P 44) 
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thousands of manufacturers who use Sil-Fos and Easy- 
Flo regularly, explain why low temperature brazing has 
taken such an important place among modern metal 
joining methods. 


It’s the silver in Sil-Fos and Easy-Flo that makes them 
different from other welding, brazing or soldering 
alloys. It gives them low melting points—1300°F and 
1175°F. It makes them free-flowing to the point where 
they penetrate almost instantly between close fitting 
surfaces and diffuse into the metals. It gives a quick 
flowing action at temperatures that are low enough to 
avoid damaging the metal joined. 


If you want to make indestructible joints at high speed 
and low cost for heat, labor and materials, investigate 
what Sil-Fos and Easy-Flo can do for you—write us 
for full details. 


ALWAYS USE HANDY FLUX 


with silver brazing alloys. It is active and effective at 
a low temperature—1100° F. In fact, Handy Flux 
offers the only means of taking full advantage of 
the low brazing temperatures of Sil-Fos and Easy-Flo. 
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CONTINENTAL INDUSTRIAL ENGINEERS, 
INC., CHICAGO 

Booth B-144 
Exhibiting (in operation): Continental recirculating an- 
nealer; Continental heat treat machine; Continental muf- 
fleless gas carburizer (continuous). 


CONTINENTAL MACHINES, INC., 
MINNEAPOLIS, MINN. 

Booth B-548 
Exhibiting (in operation): Doall Metal Contour cutting 
saws and Continental band filing machines. 


CROWN RHEOSTAT & SUPPLY CO., 
CHICAGO 

Booth B-307 
Exhibiting (in operation): New variable speed polishing 
lathe; new type of work holding heads for polishing; plat- 
ing barrel; drying unit; rheostat; line of polishing compo- 
sitions. 


CRUCIBLE STEEL CO. OF AMERICA, 
NEW YORK 

Booth B-225 
Exhibiting: Stainless, tool and high speed steels, agricultural 
steels, drill steels, cold rolled and cold drawn specialties 
and machinery steels. Suitable pictures with a built-up 
display and important data in connection with all of these 
grades will be shown. 


CYCLONE FENCE CO., WAUKEGAN, ILL. 


Booth B-121 
Exhibiting: See ‘United States Steel Corp.” 





A. P. de SANNO AND SON, INC., 
PHILADELPHIA 

Booth A-107 
Exhibiting (in operation) : Radiac cut-off machine type “K”’ 
cutting by the abrasive wheel method both wet and dry 
metals and other materials. Type “F’ Radiac bench ma- 
chine cutting various materials with an abrasive disc dry 
cutting. Type “C’’ Radiac cut-off machine cutting various 
materials with an abrasive disc dry cutting. Display and 
demonstration of line of abrasive mounted points and stones 
used in connection with the small electric hand grinder and 
exhibit of small tool and cutter grinding wheels and 
abrasive cutting off discs. 


DESPATCH OVEN Co., 
MINNEAPOLIS, MINN. 

Booth, Gas Section 
Exhibiting (in operation): One Despatch pot type dense 
load furnace, gas heated, specially recommended to users 
because of its uniformity, speed, and operating economy. 
Temperatures up to 1250° F. One Despatch horizontal 
flow batch type tool room furnace incorporating convected 
air heating, but with air traveling horizontally instead of 
vertically as is most generally used. The new design as- 
sures greater uniformity, better control, and speedy process- 
ing. Temperatures up to 1000° F. 
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DETROIT REX PRODUCTS CO., DETROIT 


Booth B-545 
Exhibiting: Equipment for cleaning, degreasing and finish- 
ing of a wide variety of metals and metal products. 


DETROIT TESTING MACHINE CO., 


DETROIT 
Booth B-306 


Exhibiting (in operation): Hardness testers; new direct 
reading Brinell machine; new special direct reading Brinell 
for tubes, pipes or other compressible members; ductility or 
sheet metal testers; universal testing machines. 


HARRY W. DIETERT CO., DETROIT 


Booth C-448 
Exhibiting (in operation): A complete line of spectro- 
graphic equipment for qualitative and quantitative analysis 
of all metals, ores and paints. Two minute carbon de- 
terminator and five minute sulphur determinator in opera- 
tion analyzing carbon and sulphur content of various metals. 
Sand testing equipment for moisture, permeability and 
strength in operation. 


THE DOW CHEMICAL CO., 
MIDLAND, MICH. 

Booth C-115 
Exhibiting: Various manufactured products in which Dow- 
metal is used either entirely or in part; a miscellaneous 2 
sortment of Dowmetal sand and die castings, extruded 
shapes, sheet and plate. 


DRIVER-HARRIS CO., HARRISON, 
NEW JERSEY 

Booth B-2. 1 
Exhibiting: The following types of castings are exhibite:': 
Roller Rail and Roller—The roller turns on a small shaft 
instead of on the trunnions, thus preventing dirt or sca'c 
from getting on the wearing surfaces and at all times allow- 
ing greater freedom for rotation. With no increase in 
weight or size this design will support about twice the load 
of the trunnion design. Patent has been applied for. 
‘Cantilever’ Tray—A radical departure from the conven- 
tional tray design and has already proven its economy and 
durability in a number of the more severe atmosphere fur- 
nace applications. 
Work Support Fixture—A unique type of fixture for use in 
supporting work in “Vertical” furnaces. Its flexibility per- 
mits the loading or stacking of work that is not possible 
with the usual type of fixture. 
Malleableizing Basket—A complete new design comprising 
tray, liner sides, ends, etc., that permits assembly and dis- 
assembly with little effort. 
Heat and Corrosion Resisting Alloys—‘Nichrome, ' 
“Chromax”’ and “‘Cimet.” 


E. I. du PONT de NEMOURS & CO., INC., 
WILMINGTON, DEL. 

Booth A-501 
Exhibiting (in operation): Chemicals for heat treating 
steels, and other chemicals and processes for modern metal 
finishing. An electroplating unit demonstrating new proc- 
ess recently developed. 


(Continued on page P 46) 
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FOR QUALITY AND 
QUANTITY PRODUCTION 
SHIFT TO — 


0-MA 


MOLYBDENUM TUNGSTEN 
HIGH SPEED 
STEEL 







THESE LEADING STEEL COMPANIES 
UNDER THEIR TRADE NAMES 


Through the following licensees who produce and sell MO-MAX 
under their own trade names, this high speed steel has come 
into wide and diversified use in a notably short period of time. 


LICENSEES FOR THE UNITED STATES Jessop Steel Company LICENSEE FOR GERMANY 

Allegheny Ludlum Steel Corporation » Washington, Pa. MOGUL Deutsche Edelstahlwerke A.-G. 

, Pittsburgh, Pa. LMW Latrobe Electric Steel Company Krefeld, Germany 
Bethlehem Steel Company Latrobe, Pa. TATMO 

, Bethlehem, Pa. BETHLEHEM HM ° LICENSEES FOR GREAT BRITAIN 

Universal-Cyclops Steel Corporation Atlas Steels Limited 

Braeburn Alloy Steel Corporation , Bridgeville, Pa. Welland, Ontario 

, Braeburn, Pa. MO-CUT Titusville, Pa. MO-TUNG SOLD BY 
Carpenter Steei Company ‘ Quality Steels (London) Limited, 
Reading, Pa. STAR-MAX Vulcan Crucible Steel Company Clitton ae ey ee gga 

. , Aliquippa, Pa. VUL-MO London, N. W. 1, England 
Crucible Steel Company of America Peetaahin Ed pres hl ke A.-G 
New York, N. Y. REX TMO oe 

. LICENSEES FOR CANADA Krefeld, Germany 
Henry Disston & Sons, Inc. 

, Philadelphia, Pa. DI-MOL 1 — — Limited MOH! LICENSEE FOR FRANCE, ITALY, 
Halcomb Steel Division, g Wetland, Calaris OHICAN SWEDEN 

, Crucible Steel Company of America Henry Disston & Sons, Inc. Deutsche Edelstahlwerke A.-G. 
Syracuse, N. Y. REX TMO a Philadelphia, Pa. DI-MOL Krefeld, Germany 


C is a proprietary name owned and controlled by. The Cleveland Twist Drill Company; and its only 
ebdDy reLa ated i ison stee] made hate sold by Lix ensees hate tat: patent ;owne 


dorcontrolled by said Company 
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CHROMIUM - NICKEL 
MOLY ALLOY CASTINGS 





Sectional Annealing Tray—Only 14% dead 
weight. 42” Wide—2 lines rails. In Service 
2 Years. 


Lower Your Alloy Cost 


By Combining 
HIGHEST CREEP STRENGTH 


(LOAD CARRYING UNDER HEAT) 


HIGH RESIDUAL DUCTILITY 


(PREVENTS CRACKING) 





The Choice of Leading Furnace 
Manufacturers for Alloy Furnace Parts 





If you still believe all Chrome Nickel alloys of same Cr Ni 
content are about the same—let us give you the Facts— 
backed by tests of CALITE B-28 in TWO leading Neutral 
Laboratories. CALITE B-28 has TWICE the load carrying 
ability of several well advertised alloys of similar but not 
identical composition and method of manufacture. 





Furnace Conveyor Rolls—centrifugally cast—Load 600-2400 
ibs. each at 1450-1750°F! 


Superior Foundry Technique 
Widest Selection Hi-Temp Metals 


CENTRIFUGAL Casting 14 Years’ EXPERIENCE 


Send for Bulletin 


THE CALORIZING CO. 


415 Hill Ave. Wilkinsburg Sta PITTSBURGH, PA. 
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EBERSACH & SON CO., INC., 
ANN ARBOR, MICH. 





Booth A-523 
Exhibiting (in operation): Metallographic polishing ma- 
chines, electrolytic analyzers, Ostwald viscosimeter, labora- 
tory apparatus. 


ECLIPSE FUEL ENGINEERING CO., 
ROCKFORD, ILL. 

Booth: Gas Section 
Exhibiting (in operation): Eclipse gas fired Rotair air draw 
furnace; Eclipse gas fired oven furnace; Eclipse gas fired 
pot furnace; Eclipse gas fired high speed steel furnace; Mc- 
Kee tunnel burners; McKee pressure blowers; McKee cycle 
lighter; McKee automatic air-gas proportioning equipment ; 
McKee automatic air control valves; McKee boiler and oven 
firing systems. 


THE ELECTRIC FURNACE CoO., SALEM, O. 


Booth B-405 
Exhibiting: Photographs of recent furnace installations and 
latest developments in special atmosphere equipment fo: 
copper brazing, scale-free heat treating and bright anneal 
ing ferrous and non-ferrous products including wire, sheet 
tubing, strip, stampings, bolts, automotive parts, etc., also 
samples of material treated in these furnaces. 
Exhibit also includes photographs of outstanding electric 
oil and gas fired furnaces built for normalizing, carburizing 
short cycle malleableizing, nitriding, forging, annealing an 
other heat treating processes, also pictures of gas fired 
radiant tube furnaces, Elfurno special atmosphere gen 
erators, etc, 


THE ELECTRO-ALLOYS CO., ELYRIA, O. 


Booth A-411 
Exhibiting: Heat and corrosion resistant castings such as 
muffles, retorts, molten liquid containers, carburizing boxes. 
furnace parts, and the inspection methods employed. 


ELECTRO METALLURGICAL CO., 
NEW YORK 

Booth B-215 
Exhibiting (in operation): Metals and alloys of new inter- 
est and importance to the automotive and other industries 
will be displayed by means of eye-catching exhibits. For 
example, macro-etch and fracture samples will show the 
grain-refining action of high-nitrogen in high-chromium 
steels. Another display will show how the corrosion re- 
sistance of high-chromium metals is retained when nitrogen 
is present. Water sprays continually playing on a series 
of ferrous specimens will show the effect of increasing 
percentages of chromium on the corrosion resistance of 
these specimens. The improved oxidation resistance of 
chromium-bearing metals will be demonstrated with actual 
automotive parts as well as by a large number of test speci- 
mens. 
Charts and calculations to indicate the present market 
prices of raw materials used in making cast iron, and the 
savings that can be effected by using briquetted alloys for 
cupola additions will be on display. Micrographs will show 
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Design Your Product of Dowmetal 


for Extreme EISriI INES 





Strength and Machinability 





Foundries find that for mount- 
ing patterms...... , 





a DOW METAL plates 
possess distinct advan- 
tages. 





MAGNESIUM ALLOYS 
LIGHTEST OF ALL STRUCTURAL METALS 


DOWMETAL is available in sand, permanent mold and die 
castings, sheet, strip, plate, forgings, standard and special ex- 
truded shapes. It is one of the easiest of all metals to machine. 
















OWMETAL* pattern plates produced by The Freeman 


Supply Company are typical of countless products 
DOWMETAL has improved and made more usable. 


Made of rolled DOWMETAL sheet, these plates are a full 
third lighter than if aluminum were used. The weight reduc- 
tion of up to 15 pounds per plate brings important labor 
savings. Yet DOWMETAL’S strength, toughness and dur- 
ability far exceed the severest demands of foundry practice. 


DOW METAL’S exceptional machinability permits easy drill- 
ing and tapping of holes for fastening patterns. Its surface 
readily takes the smooth, fine-grained finish essential for 
making perfect molds. These important advantages, plus 
the fact that DOWMETAL pattern plates have a longer-than- 
average useful life, make its success and popularity in this 
field easily understood. 


The competitive advantages of extreme lightness, strength 
and exceptional machinability that DOWMETAL has given 
many products, it can give to yours. Investigate DOW METAL 
today. Write for the illustrated booklet showing many 
of its applications. 


THE DOW CHEMICAL COMPANY 


Midland . Dowmetal Division ° Michigan 


Branch Sales Offices: 30 Rockefeller Plaza, New York City; Second and Madison 
Streets, St. Louis; Field Building, Chicago; 1400 16th Street, San Francisco; 
2260 East 15th Street, Los Angeles 


*Reg. U. 8. Pat. Off, 











VITREOSIL 


(Vitreous Silica) 


™) ~+TUBES 


For 
Heat Treatment of Metals 
Laboratory Combustions 
Thermocouple Protection 
Metallurgical Research 





Possess Maximum Resistance 
to Extreme Chemical and 
Thermal Conditions 


Sizes up to 
42 inches internal diameter 
10 feet long 


The Thermal Syndicate, Ltd. 


14 East 46th St. New York, N. Y. 


Yes, We Will Be 
at the Metal Show 


Illinois Testing Laboratories, Inc. will, as in past years, 
have a booth at the Metal Show. We cordially invite all 
our friends to come by and see us, and extend this invita- 
tion to all who may be interested in pyrometers and con- 
trollers, portable pyrometers, metal detectors, etc. We 
will be at home at Booth B-143 throughout the show. 











This shock-proof 
portable pyrom- 
eter with “float- 
ing movement” 
will be among the 
instruments on 
display. 


BOOTH 
B-143 


@Minois lasting Laboratovies lec 


425 No. La Salle St. Chicago, Ill. 
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the unusually good structures of cast irons made with 
ferro-alloy briquet additions. 

The exhibit will also include specimens of pure manganese, 
pure chromium, and pure silicon, as well as such interest- 
ing alloys as ferrocolumbium, silicon-zirconium, calcium- 
manganese-silicon, ferrovanadium, high-nitrogen ferro- 
chrome, and other important ferro-alloys. 


ELECTRONIC CONTROL CORP., DETROIT 


Booth D-316 
Exhibiting (in operation): A model clearing press with 
curtain of light safety control; modern and approved cur- 
tain of light projector and receiver; radically new type of 
temperature control; and other Electronic equipment for 
inspection, grading and sorting. 


ENSIGN-REYNOLDS, INC., NEW YORK 


Booth M, Gas Section 
Exhibiting (in operation): Gas burners for industrial ap 
plications, gas compressors, centrifugal gas boosters and air 
blowers. 


F 





A. FINKL & SONS CO., CHICAGO 
Booth B-41 


Exhibiting: Photographs of plant operations and product 
A newly developed type of tempered die block. 


FIRTH-STERLING STEEL CO., 


McKEESPORT, PENNA. 
Booth A-21 


Exhibiting (in operation): The display includes all typ: 
of Firth-Sterling Stainless steels, Globe drill rods and wir: 
Firth-Sterling tool steels, die steels. Many types of Firt! 
ite cutting tools, and many non-standard Firthite tools o 
very recent design. Several types of Firthaloy wire dray 
ing dies, tube drawing dies, etc. As well as all types o 
wear resisting parts. 


THE FITZSIMONS CoO., 


YOUNGSTOWN, OHIO 
Booth B-44¢ 


See Monarch Steel Co. 


THE J. B. FORD SALES CoO., 


WYANDOTTE, MICH. 
Booth C-309 


Exhibiting: Complete display of Wyandotte specialized 
metal cleaners for plating, lacquering, enameling, japaning, 
and vitreous enameling. For use in still solutions, electric 
cleaning solutions, metal parts, washing machines, tumbling 
barrels, and spray gun equipment. For cleaning before 
bonderizing, chromodizing, parkerizing, anodizing, hot tin- 
ning, galvanizing, and assembling. For removing lacquer, 
japan, carbonized mineral oils, and fabricating compounds. 
Wyandotte burnishing compounds for all burnishing prob- 
lems. Wyandotte neutralizers for neutralizing acid after 
pickling operations. Wyandotte specialized cleaners for 
cleaning railway equipment, aeroplane, and automotive 
equipment. 
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“TAM Titanium treated MEANS A BETTER METAL 





first demonstrated by TAMCO. At that time its function was a deoxi- 
dizer and scavenger for steel and cast iron... But experience has since 
shown that Titanium far exceeds first expectations! 
being an accepted deoxidizer, Titanium finds an important place as an 


alloying element for all kinds of metals, ferrous as well as non-ferrous. 


To show the breadth of practical applications 
of Titanium, we have selected a few promi- 


nent TAM Metallurgical Alloys: 


TAM Original F.C.T. (No. 78). This is the regular high- 
carbon ferro carbon-titanium used for years as a 
deoxidizer and cleanser for medium and high car- 
bon steels. Used in electric-melted cast iron, effer- 
vescent steels, rail steel and steel castings. 


TAM Medium Carbon F.C.T. (No. 35). Similar to TAM 
Original F.C. T., except for lower carbon, higher 
titanium, and the absence of graphite. Used in soft 
steels, low carbon sheet, strip and plate steel. 


TAM High Aluminum F.C.T. This aluminum bearing 
ferro carbon-titanium is designed for use in fine- 
grained grades of forging steels. 


TAM Foundry Ferrotitanium. A widely used deoxidizer, 
grain-refiner and graphitizer for cast iron, cast iron 
containing chromium and high-grade clean steels. 


TAM Manganese Titanium. This alloy, offered in two 
grades, is practically carbon-free. It contains man- 
ganese, titanium, aluminum, silicon and iron. De- 
signed for use as a deoxidizer in high-grade steel or 


\ 


MANUFACTORIN 


SOME thirty years ago the usefulness of Titanium in metallurgy was 


THE TITANIUM ALLOY 





Today, besides 














non-ferrous alloys, where the oxides produced must 
be especially fluid and must flux silicates effectively. 


TAM Nickel Titonium. This alloy, unusually high in 
nickel content but practically free of carbon, is 
offered in three grades. An effective source of titan- 
ium in nickel alloys. 


TAM Webbite. Contains five to seven per cent titan- 
ium, the balance chiefly aluminum. Small additions 
of Webbite improve the general quality of alumi- 
num castings—refine the grain size, increase tensile 
strength, improve the soundness. 


TAM Cupro-Titanium. An alloy of high purity, con- 
taining twenty-five to thirty per cent titanium, 


designed to promote the age-hardening of copper. 


In addition to the above, and many other TAM 
Alloys, TAMCO also produces a line of Zircon Re- 
fractories available in standard brick forms, as well 
as special shapes; also five Titanium fluxes for use 
in welding rod castings. Complete data on request. 


STOP AT BOOTH A-212, TAMCO’s headquarters at the 
National Metals Show in Detroit, October 17-21. 
A TAM Representative will gladly talk over the 
application of Titanium to your product. 
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OXYGEN FREE HIGH CONDUCTIVITY 


A F, ujne'cior Copper 
FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.M. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 


OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in great ductility and 
toughness as evidenced by its high reduction of area 
and resistance to impact. 


OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 


OFHC 


REG. U.S. PAT. OFF. 
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THE FORGING AND CASTING CORP., 
FERNDALE, MICH. 

Booth C-402 
Exhibiting: Composite steel die sections, Nitricastiron cen- 
trifugally cast, permanent molded and sand casted, and 
FCC air-hardening and oil-hardening tool-steel cast to 
shape. 


THE FOXBORO CO., FOXBORO, MASS. 


Booth A-303 
Exhibiting (in operation): Enlarged 30 times, a scale mod- 
el of a Foxboro galvanometer suspension will demonstrate 
the operation of that part which is one of the most critical 
factors in determining the accuracy of potentiometer 
pyrometers. The new portable potentiometer pyrometer, 
exhibited for the first time will be featured, and three 
recently developed instruments will also be demonstrated 
for the first time. 
On a gageboard supported by a new flush mounting meth- 
od, three types of potentiometer controllers will be shown, 
namely, the intermittent, the throttling and the Stabilog, 
in addition to a number of gages, thermometers and other 
instruments. 
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MELTING - REFINING - SMELTING 


Alloy and Carbon steels 

Gray and Malleable irons 

Copper and Nickel and Alloys 
Ferro-alloys, Carbide, and Special products. 


Furnaces available in top-charge type with 
quick raise and swing roof—also in door- 
charge types. 


RAPID - ECONOMICAL - RUGGED 


PITTSBURGH LECTROMELT 
FURNACE CORPORATION 


FOOT 32ND ST. PITTSBURGH, PA. 
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GENERAL ALLOYS CO., BOSTON 


Booth B-20¢ 
Exhibiting: Nickel-chromium alloys, Q-Alloys; carburizing 
and annealing containers; cyanide and lead pots, furnace 
hearths, roller rails, heat and acid resistant chain; cyanide 
dipping baskets, recuperators, miscellaneous furnace parts, 
parts for every type of heat treating furnace—carburizing, 
annealing, normalizing, hardening, tempering, forging, 
spheroidizing, tubes and retorts, corrosion and abrasion re 
sistant castings. 


GENERAL ELECTRIC CoO., 


SCHENECTADY, N. Y. 
Booth A-109 


Exhibiting (in operation): AC and DC welders including 
several sets of brand new design. Complete line of weld- 
ing accessories. Comprehensive exhibit of industrial prod- 
ucts manufactured through the use of copper brazing, bright 
annealing, and scale-free hardening—all performed in G-E 
electric furnaces. A dramatic exposition of the facts about 
electric heat for industry. 


GENERAL ELECTRIC X-RAY CORP., 


CHICAGO 

Booth A-109 
Exhibiting: The latest oil-immersed, shock-proof indus- 
trial X-ray machine with appropriate radiographs. 


GLOBAR DIVISION, THE CARBORUNDUM 


CoO., NIAGARA FALLS, N. Y. 
Booth A-509 


Exhibiting (in operation): A small Globar equipped fur- 


nace. 
(Continued on page P 54) 
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Above. A few typical Fahrite heat-resisting applications. 


Below. Fahrite corrosion-resisting castings for acid sludge pumps. 





® Thoroughiy qualified representatives will gladly discuss your 
high-temperature or corrosion problems with you. You owe it 
to yourself to see the practical and progressive designs Ohio 
engineers have developed to meet exacting requirements, 


1938 





SALES OPFICES 


DETROIT, MICH. 
337 Curtis Building 
NEW YORK CITY 
75 West Street 
PHILADELPHIA, PA. 
Commercial Trust Building 
CHICAGO, ILL. 
564 Peoples Gas Building 
TULSA, OKLA. 
224 North Boston Street 
HOUSTON, TEXAS 
519 Shell Building 
NEW ORLEANS, LA. 
1415 Carondelet Building 
LOS ANGELES, CALIF. 
2440 Enterprise Street 











4M will pay you to See the new laboratory pee of 


BURRELL HIGH TEMP. rurnaces 


at Eberbach & Sons Co. Booth (A-523) 
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at the National Metal Exposition — Detroit 


When you wan t--- 


@ Temperatures up to 2550° Fahr. 


« Dependable tests under laboratory condi- 
tions—easily controlled. 


(| Tube Type Furnaces for carbon combus- 
tions or Muffle Types for heat treating. 


Get mote information at the booth or 
from Burrell Technical Supply Co. 


1942 Fifth Avenue, Pittsburgh, Pa. 
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hot hydrochloric acid. By pressing a button, visitors will 
be able to immerse specimens of these materials alternately 
in the corrosive solution to see the striking comparison. 


HEPPENSTALL CO., PITTSBURGH 


Booth C-426 
Exhibiting: Models of automatic lifting devices. 


HEVI DUTY ELECTRIC CO., MILWAUKEE 


Booth C-446 
Exhibiting: Bulletins, charts, specimens. 


HOBART BROTHERS CO., TROY, O. 


Booth C-208 
Exhibiting (in operation): Demonstrating arc welding 
equipment. A complete line of the new Hobart ‘“Multi- 
Range” arc welders with continuous demonstrations of such 
features as “1,000 volt-ampere combinations,” remote con- 
trol, ‘Motor Horsepower Control,” etc. Samples of typical 
welded joints and other welding applications involving 
various kinds of ferrous and nonferrous metals. 
Visitors are invited to actually use this revolutionary new 
welding machine. Equipment on display includes model: 
powered by electric motors and gasoline engines as well a: 
generators only for use with customers’ own power units 


A. F. HOLDEN CO., NEW HAVEN, CONN. 
Booth C-124 


Exhibiting (in operation): A small atmospheric pot fur- 
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nace, operating with Holden Hard Case, and featuring the 
new group of case hardening baths developed by the Holden 
Research Department during the past two years. 


HOLLUP CORPORATION AND COMPRESS- 
ED INDUSTRIAL GASES, INC., CHICAGO 


Booth B-252 
Exhibiting (in operation): The Hollup Corporation has a 
revolving display, showing a complete line of Victor weld- 
ing and cutting apparatus, manufactured by the Victor 
Equipment Company of San Francisco. Victor apparatus is 
distributed by CIG in a large portion of the United States. 
On display at the CIG booth will also be the CIG auto- 
matic Gas-O-Graph flame cuttting machine, a newly de- 
veloped automatic shape cutting machine, recently placed 
on the market. This machine represents an innovation in 
shape cutting machines, both from the point of design and 
price. The machines will be in operation for the duration 
of the show. 
The CIG pipe cutting and beveling machine will be dis- 
played at the CIG booth along with the complete line of 
CIG welding and cutting accessories and supplies. 


CHARLES A. HONES, INC., BALDWIN, N. Y.- 


Booth, Gas Section 
Exhibiting (in operation): Atmospheric pot furnaces, oven 


_ furnace, immersion heated tank, melting furnace industrial 


burners. 
(Continued on page P 58) 
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EATING CENTER 
« BOOTH A:508 » 


As each successive Metal Show rolls ‘round, i 
it finds the “Certain Curtain” furnace still 
more THE LEADER in heat treating tools and 
dies. Greater Uniformity: Increased Work- 
ing Life: Unblemisiied Surface: Spoilage 
Virtually Eliminated—such advantages con- 
sistently received by users of nearly 900 
Hayes furnaces, are possible only because 
the patented “Certain Curtain” control IS 
superior, and DOES provide truly protective 
atmosphere! Plan to have your next furnace 
a “Certain Curtain”. See them at the Show, 
or request two new Bulletins, just printed. 








Above is shown Standard Tool Furnace for 
high speed steel. Also made in large sizes 
for dies, and in vertical types. Other furnaces 
for bright annealing, copper brazing. 














- ______— aif, In, Diliatiaeenti 
IELECTRIC( <> )FURNACES 
~ URIS 
C. Il. HAYES, INC.—EST. 1905 
* & f s e 
MAKERS OF ELECTRIC FURNACES 129 BAKER ST., PROVIDENCE, R. I. 

R. G. HESS E. F. BURKE J. E. FIGNER C. A. HOOKER 
92 Liberty St. 46) teed: Sin 6388 Penn Ave. 202 Forest Ave. 
New York, N. Y. Cleveland, Ohio Pittsburgh, Pa. Royal Oak, Mich. 
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Quartz Spectrograph 
“Qu 24° 


Complete Equipment for Use in 
Quantitative Spectrum Analysis 


The Quartz Spectrograph “Qu 24” combines accuracy, rigid 
construction, speed and simplicity of handling. Exceptional 
definition and high resolution guarantee results equalled 
only by instruments of considerably higher dispersion. The 
range from 2000 to 5800 A units is covered by one exposure. 
The instrument is permanently adjusted at the factory; no 
further adjustments are necessary. Maximum effective aper- 
ture ratio is F/11.5. 


Feussner Sparking Apparatus (Patented). A rotating spark gap driven 
by a synchronous motor assures perfect constancy of spark necessary 
for accurate quantitative analysis. 


Spectrum Line Photometer permitting accurate and reliable objective 
photometric valuation of spectrograms for quantitative analysis. 


Spectrum Projector supplies a sharply defined image of the spectro- 
gram at a magnifieation suitable for visual evaluation. Catalogs on 
request, 
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HOSKINS MFG. CO., DETROIT 

Booth A-251 
Exhibiting: Electric heat treating furnaces, heating element 
alloys, pyrometers, thermocouples and lead wires, heat re- 
sisting castings, etc. 


E. F. HOUGHTON & CO., PHILADELPHIA 


Booth C-221 
Exhibiting (in operation): WHeat treatment salt baths; 
Houghton’s Perliton liquid carburizer which is now in pro- 
duction throughout the metal working plants of the world. 
An Ajax electric furnace with various carburizing steels be- 
ing heat treated and specimens available for examination. 
Enlarged photomicrographs showing case structures ob- 
tained with Perliton. Samples of production work Per- 
litonized in various plants, as well as samples of drawing, 
cutting, etc., with the aid of Houghton metal working prod- 
ucts. 





ILLINOIS TESTING LABORATORIES, INC. 
CHICAGO 

Booth B-143 
Exhibiting (in operation): “Alnor” portable and wall type 
indicating pyrometers and resistance type thermometers, 
“Alnor™ electronic type temperature controller, instan- 
taneous, direct reading air velocity meter, ‘‘Alnor” forewarn 
metal detector for industrial applications. 
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On Display 


BOOTH B-2il 


At Detroit 


M PES FOR * “Epi Stands” for monocular 


or binocular observation under incident light, permitting 
change-over from bright field to dark field, and for photo- 
graphing by means of a camera attachment. Catalog 
Micro 476. 


“NEOPHOT’ METALLOGRAPH: A really complete metallo- 


graph. Bright field, dark field, polarized light, low power 
survey, and macro-photography. Unexcelled optics. Catalog 
Micro 500. 


PULFRICH PHOTOMETER: Absolute colorimetry, without 


comparison solution, in metal analysis. Four to six deter- 
minations per hour. Catalog Mess 431. 


CARL ZEISS, INC., 485 FIFTH AVE., NEW YORK 
723 So. Hill St., Los Angeles 


ZEISS 


INDUSTRIAL HEATING EQUIPMENT CoO., 
DETROIT 





Booth, Gas Section 
Exhibiting (in operation): 1—'‘Circ-Air” draw furnace, 
continuous type. Capacity up to 1000 pounds per hour 
at temperatures from 275 degrees Fahr. to 1250 degrees 
Fahr. 
This furnace can be used for drawing and coloring steel, 
for strain relieving between draws, heating aluminum for 
forging and heat treating, annealing and coloring brass 
and automatic soldering. 


THE INDUSTRIAL PUBLISHING CO., 


CLEVELAND 
Booth B-310 


Exhibiting: Distributing and merchandising methods in the 
welding industry, and the increasing use of the method in 
all industries. 


INTERNATIONAL NICKEL CO., INC., 


NEW YORK 

Booth C-226 
Exhibiting: Twenty-five nickel containing alloys ranging 
from 1/4 to 99.95% nickel. 





JESSOP STEEL CO., WASHINGTON, PA. 


Booth C-441 
Exhibiting (in operation): Individual showcases demon- 
(Continued on page P 60) 
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Duraloy shops are equipped to turn out finished and as- 
sembled pieces of equipment as well as rough castings. The 
Photograph at the bottom shows two centrifugally cast rolls 
which are typical of the work that can be done. 
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Selected 
HIGH ALLOYS 


The word “selected” is used purposely because Dura- 
loy metallurgists have foundry equipment to produce 
almost any combination of Chromium, Nickel and 
Iron. And perhaps what is more important, they have 
the knowledge and experience with high alloys to 
advise both manufacturers and users of equipment 
the best analysis to meet each problem involving cor- 
rosion, high temperatures and abrasion. Their ex- 
perience in this work dates back nearly twenty years. 


Just as Duraloy was one of the pioneering foundries 
in the production of high alloy sand castings, so is 
Duraloy one of the pioneers in the production of cen- 
trifugal castings. With modern equipment and skilled 
foundrymen, users of these desirable castings are 
assured of a superior metal, one that is stronger and 
denser. 


KE 


THE DURALOY COMPANY 


OFFICE & PLANT—SCOTTDALE, PA. 
NEW YORE PITTSBURGH 
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(Continued from page P 58) 
strating the evolution of:—(a) composite knife stock and 
finished blade (b) a high speed steel hacksaw and (c) a 
stainless steel knife. A fourth showcase containing minia- 
ture reproductions of Jessop products. A diorama is in- 
corporated into the back panel which pictures the Jessop 
mill at Washington, Pa. Moving pictures of mill oper- 
ations and of a general character. Jessop steels in use are 
indicated by a large 26-page book (page size—18” x 26”). 
In addition there is a series of specially-mounted composite 
photographs showing the relationship of finished articles 
to the steel in process. 

Special stress is given to Jessop Silverbond composite stain- 
less steels. Various tests such as reverse bend tests, twist 
tests, fracture tests, tensile tests are at hand to indicate the 
strength of the welded condition; also samples of the vari- 
ous finishes and forms. Your attention is invited to the 
photomicrograph (composed of 60 separate photographs) 
of two pieces of Silverbond clad stainless steel fusion- 
welded together. 


JOHNS-MANVILLE, NEW YORK 

Booth C-256 
Exhibiting (in operation): The exhibit is to feature the 
complete line of Johns-Manville insulation available for 
use in the metals industry. Such materials as Johns-Man- 
ville packings, refractories, friction materials and industrial 
vent pipe will also be displayed. 


JONES & LAUGHLIN STEEL CORP., 


PITTSBURGH 
Booth A-231 


Exhibiting (in operation): A working diorama of a steel 
mill is being displayed by Jones & Laughlin. Also typical 
samples and parts illustrating the many uses of carbon steel 
products, including J & L strip and sheets, cold finished 
bars, shapes, shafting and flats, hot rolled bars, shapes and 
junior structural sections, forging steel, spring wire and 
merchant wire, galvanized sheet and many other products. 
Notable among the special displays is a first showing of 
large forgings produced by Jones & Laughlin. 

Visitors to the exposition will find special interest in the 
new high-speed motion picture of machining free-cutting 
steel. This motion picture, taken at the extreme speed of 
800 frames per second, gives a highly magnified view of the 
cutting tool during the machining operation. 





THE J. W. KELLEY CO., CLEVELAND 


Booth C-507 
Exhibiting (in operation): Industrial oils; heat treating 
products; working display of KelKut transparent grinding 
oil. 


THE M. W. KELLOGG CO., 
JERSEY CITY, N. J. 


Booth C-523 
Exhibiting: “Kelcaloy’—a carbon steel plate intricately 
bonded with corrosion-resisting alloy. This product has 
been developed for the purpose of supplying a corrosion- 
resistant material for the manufacture of pressure vessels 
for various industries where corrosion is a vital factor. Pic- 
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tures of finished vessels made from this material, as well as 
test pieces will be shown. In addition to the above, we 
will display photographs of pressure vessels of large sizes, 
and of corrugated and plain pipe headers for high pressure 
work. 

Also, test samples and literature on ‘“Thur-ma-lox'’—a new 
high heat resisting coating for high temperature work, re- 
sisting temperature up to 1800° F, will be displayed. 


Cc. M. KEMP MFG. CO., 


BALTIMORE, MARYLAND 
Booth, Gas Section 


Exhibiting (in operation): First showing of the Kemp C. 
A. Monitor for automatically controlling bright annealing 
gas generators to give constant gas analyses regardless of 
fuel and air supply variation. 

Kemp immersion heated melting unit for the heating 
of soft metals with immersed gas flames, 


KREMBS & CO., CHICAGO 
Booth C-520 


Exhibiting (in operation): A metal table and some gas, 
both oxygen and liquefied petroleum and some welding 
equipment so as to make demonstrations of brazing, weld 
ing and soldering. 


KROUSE TESTING MACHINE CoO., 


COLUMBUS, 0. | 
Booth C-40 


Exhibition (in operation); Repeated stress testing machine 
of the following types: High speed, rotating beam, ro 
and wire, sheet and plate. 


L 





LATROBE ELECTRIC STEEL CO., DETRON 


Booth C-51 
Exhibiting: Reception. 


LAVA CRUCIBLE CO. OF PITTSBURGH, 


PITTSBURGH 
Booth C-20( 


Exhibiting: Variety of standard and special shapes in super 
refractories made of silicon-carbide, mullite, fused alumina, 
zirconia. Also plastic ramming mixes and cements. 
Shapes consist of brick, tile, burner blocks, trough tile 
hearth tile, cupola slag hole blocks, muffles. Small and 
massive shapes furnished to order. 


LEEDS AND NORTHRUP CoO., 
PHILADELPHIA 
Booth C-218 


Exhibiting : Homo furnaces for clean hardening, tempering, 
and general heating of all types of metal products, and 
Micromax automatic temperature controllers, as well as 
other L & N products. 


E. LEITZ, INC., NEW YORK 
Booth C-528 
Exhibiting (in operation): Large Micro-Metallograph 
MM.-1, latest model, for observation in ordinary incident 
light, polarized incident light, and dark field. Simplified 
Micro-Metallograph MM-2, with combination illumination 
(Continued on page P 62) 
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Complete Heat Treating Equipment 
350° F. to 2500 F. 
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Elevator ee Electric 
36” x 72” x 28” 


me with atmospheric control 























































ZA Ge Continuous Pusher Electric 2 al 
wt one" ont with atmospheric control *SPhe, x Sas 
\ PUA" Kc © “e | 
. noe" Zs" AMERICAN" Electric and JUTHE Gas Furnaces com “Mtr, | 
ai o prise a complete line as shown below, covering a tem || 
perature range of from 350°F. to 2500°F. Nearly 100 
standard sizes and as many more special sizes available 
for application to your work bi 
Air Tempering Continuous Process High Speed Hardening | 
Air Superheating Cyaniding Lead Hardening | 
Annealing Drawing Nitriding 
Aluminum Melting Enameling Normalizing 
Brass Holding Forging Oil Tempering 
Brazing Preheating ( 
Bright Annealing Salt Drawing 
Carburizing Special Process 


NATIONAL METAL EXPOSITION 


American Electric Furnace Company 


29 Von Hillern St.— BOSTON, MASS. 
All TYPES INDUSTRIAL FLIIRNACES 
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unit arc lamp—incandescent light source. Universal metal- 
lurgical microscope “Panphot” of most recent design. 
Dilatometer, automatic magnetic polishing machines, low 
power stereo binocular microscopes, and various types of 
microscopical accessories, for metallurgical investigation. 
Leica camera and accessories. 


LEPEL HIGH FREQUENCY LABORATORIES, 


INC., NEW YORK 
Booth A-118 


Exhibiting (in operation): Equipment for high frequency 
induction heating. Many different types of coils will be 
available to demonstrate the hardening of irregular parts 
and, for the first time, the use of high frequency for 
brazing. 


THE LINCOLN ELECTRIC CO., CLEVELAND 


Booth A-532 
Exhibiting (in operation): Lincoln shield arc welders, elec- 
trodes, automatic, supplies; Lincoln Linc-Weld motors; 
Linconditioner. 


LINDBERG ENGINEERING CO., CHICAGO 


Booth B-250 
Exhibiting (in operation): Cyclone tempering furnaces; 
Tubulaire electric furnaces; Lindberg controls; Lindberg 
throttling control; and Hydryzing process for hardening 
metals (new development). 


THE LINDE AIR PRODUCTS Coc., 


NEW YORK 
Booth B-221 


Exhibiting (in operation): Oxy-acetylene applications that 
have been developed or improved within recent years. Actual 
demonstrations of machine-cutting, flame-hardening, and 
flame-softening will be shown, together with a display of 
oxy-acetylene welding and cutting equipment. Of particular 
interest will be a display of the Union-melt welding process, 
an electric welding method of recent development. 





MACKLIN CO., JACKSON, MICH. 


Booth A-415 
Exhibiting: Back wall, side wall, miniature swing frame 
grinder operating display of grinding wheels. 


MAGNAFLUX CORP., CHICAGO 
Booth C-109 


Exhibiting (in operation): Magnaflux Method of Inspec- 
tion, which is a non-destructive and rapid method for de- 
termining defects in steel and steel parts, demonstrated on 
the latest designed Magnaflux units as employed in the auto- 
motive, aircraft, railroad and welding industries as well as 
in all general industrial fields. Various specimens from all 
of these industries are exhibited. 


MAGNETIC ANALYSIS CORP., 
LONG ISLAND CITY, N. Y. 


Booth A-213 
Exhibiting (in operation): One magnetic analysis 3” dual 
method equipment. 
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MAHR MANUFACTURING CO. DIV. OF 
DIAMOND IRON WORKS, INC., 


MINNEAPOLIS 
Booth B-535 


Exhibiting (in operation): Introducing the Mahr nitrogen 
generator. A standard 100 cu. ft. per hour unit in full 
operation with auxiliary gas analyzing equipment, demon- 
strating the uniformity and purity of the generated gas. 
Also complete descriptive material on Mahr industrial fur- 
naces, burners and auxiliary heating equipment, 


P. R. MALLORY & CO., INC., 
INDIANAPOLIS, IND. 

Booth A-437 
Exhibiting: Complete showing of all types of Mallory elec- 
trodes—spot welding tips, seam welding tips, projection 
welding plugs, butt and flash welding dies—and water- 
cooled holders. Photographic display of diverse welding 
operations in automotive industries with performance stories 
of Mallory electrodes. Samples of many similar and dis- 
similar metals showing spot welding results obtained. 
Castings, forgings and finished machined parts of Mallory 
non-ferrous alloys of high electrical conductivity and great 
strength. Special displays of Mallory electrical contacts— 
tungsten, silver, Elkonite and special alloys—and types of 
apparatus using them. Displays of special parts fabricated 
by Mallory of tungsten and molybdenum. 


MANGANESE STEEL FORGE CO., 
PHILADELPHIA 

Booth A-425 
Exhibiting: A large assortment of Rol-Man True (11% to 
14%) manganese steel, rolled, pressed and forged prod- 
ucts. The abrasion and wear resistant qualities of this 
steel, when fabricated, will also be demonstrated. The ex 
hibit will contain specimens of pins, bushings, bolts, fabri- 
cated and forged wear plates and shoes, as well as Rol-Man 
welding rods and welded products. 


THE MANHATTAN RUBBER MFG. 
DIVISION, RAYBESTOS-MANHATTAN, 
INC., PASSAIC, N. J. 

Booth A-420 
Exhibiting (in operation): Manhattan cut-off wheels on 
Bethlehem Foundry & Machine Company, foundry type cut- 
off machine, cutting gates and risers from alloy steel and 
bronze castings. This machine has two novel features: 
(1) Universal clamp for holding the wide range of shapes 
and sizes of castings; (2) a shutter guard which completely 
encloses the lower part of the wheel when raised from the 
cutting position. 


MARQUETTE MANUFACTURING CO., INC., 
MINNEAPOLIS, MINN. 

Booth A-442 
Exhibiting (in operation): The latest developments in 
Marquette A. C. arc welders are displayed in operation, 
also a complete display of Marquette and Weldite Arc 
welding electrodes. 


MAURATH, INC., CLEVELAND 

Booth A-426 
Exhibiting: Twenty-two analyses of stainless and _heat- 
resisting electrodes for welding. 


(Continued on page P 64) 
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formance of the product. . 


What, in the eyes of Metaldom, constitutes a good 
metal-working or a good heat-treating product? Is 
it the reputation of the manufacturer? Is it the per- 
. a deeper case, a harder 
quench, a better cut, a smoother draw, or a more 
uniform heat-treat? Is it economy? To some it is all 
three ... to others it may be the combination of any 
two... and to still others one of the above suffices. 


oO 





No matter what basis you may use, E. F. Houghton 
& Co. will satisfy your most exacting demands. 
Seventy-three years of trustworthy service to Ameri- 
can industry, supplying researched products whose 


. and at prices which result in lower cost per unit 
produced, whether it be eyelets or automobile bodies! 
Such is Houghton in the eyes of Metaldom. 


FOCUS ON THESE HIGHLIGHTS OF HOUGHTON RESEARCH | 


PERLITON —a rapid, uniform 


controllable liquid 


carburizer 


QUENCHING OILS — Hough- 
ton’s No. 2 Soluble Quenching 


STEEL DRAWS — an up-to-the- 
minute series of drawing com- 


Dn the eyes 








Metaldom... 


performance and quality has been definitely proven } 


used on a production basis in 
automotive and large metal 
working plants the world over. 
Faster production, more rapid 
penetration, uniform carbon 
case, longer pot life, no objec- 
tionable fuming, lower cost per 
ton of steel. 

















Chicago 


Oil quenches deeper and faster 
. maintains quenching speed 
over wide range of tempera- 
tures. No fractional distillation, 
no oxidizing or thickening. The 
same in composition and results 
after many years of service. . 


HEAT TREATING SALTS —a 
complete line of salts for re- 
heating, hardening, tempering, 
annealing and the treatment of 
high speed steels. Houghton’s 
Liquid Baths provide a quicker, 
more uniform and economical 
method of heat treatment. . . 
an all-inclusive line proven in 
production. 


240 W. Somerset St. 
PHILADELPHIA 


pounds for work ranging from 
heavy-duty deep drawing to 
light stamping. Less rejects, 
faster production, made _ pos- 
sible . . . excellent anti-rusting 
qualities ... easily cleaned 
from the work. Pigmented and 
non-pigmented types supplied. 


STRAIGHT AND SOLUBLE 
CUTTING OILS—“CUT-MAX,” 
the new series embodying latest 
developments in sulphurized 
and E, P.-treated oils and 
bases.—*60” Series of Soluble 
oils, providing longer tool life, 
better finish, proven production 
savings. 


E. F. HOUGHTON & CO. 


Detroit 






























NOUGHTON’S METAL-WORKING PRODUCTS 
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THE McKAY CO., PITTSBURGH 


Booth C-548 
Exhibiting: Arc welding electrodes; shielded electrodes for 
automatic arc welding; industrial chain. 


METAL & THERMIT CORP., NEW YORK 


Booth B-502 
Exhibiting: A complete line of Murex Electrodes for man- 
ual arc welding. Murex Fillex, a new electrode for high- 
speed fillet welding and other down-hand work, are fea- 
tured. A welding booth for trials and demonstrations of 
electrodes. In addition to electrodes, the thermit welding 
process and its applications for rail welding and repairs to 
heavy equipment are shown, as is the M & T line of car- 
free metals and alloys, 


METALS AND ALLOYS, NEW YORK 


Booth B-107 
Exhibiting: METALS AND ALLoys, “The Magazine of 
Metallurgical Engineering.”” Also, metallurgical books. 


METALS DISINTEGRATING CO., INC., 
ELIZABETH, N. J. 

Booth C-306 
Exhibiting: Metal powders: Aluminum, copper, copper 
flake, lead, tin, zinc, silver, solder, antimony, iron, man- 
ganese, molybdenum, silicon, titanium, and others. Also, 


various samples showing some applications of metal pow 
ders. 


MICHIANA PRODUCTS CORP., 
MICHIGAN CITY, IND. 

Booth A-239 
Exhibiting: Stainless steel castings; abrasion resistant cast- 


ings; furnace conveyors; high temperature recirculating 
fans. 


MICHIGAN STEEL CASTING CO., DETROIT 


Booth C-241 
Exhibiting: Misco “‘Centricast’’ (centrifugally cast) heat 
and corrosion resistant boxes, pots, retorts, etc., for car- 
burizing and other heat treatment operations. 


THE MIDVALE CO., PHILADELPHIA 


Booth C-233 
Exhibiting: Display showing extrusion liner and ram for 
non-ferrous metals. 
A pair of small forged hardened and ground rolls. 
Also enlarged photographs of forgings, rings, corrosion 
resisting castings and other products of The Midvale Co. 


A. MILNE & CO., NEW YORK CITY 


Booth B-314 
Exhibiting: High speed, tool and alloy steels—spray-- 
painted for identification; hollow die steel; Timken graph- 
itic steels; hollow and solid auger steel; drill steel. 


MOLYBDENUM CORP. OF AMERICA, 
PITTSBURGH 

Booth A-515 
Exhibiting: Ferro alloys, calcium molybdate and metal 


powders. 
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MONARCH STEEL CO., 
INDIANAPOLIS, IND. 

Booth B-446 
Exhibiting (in operation): A small automatic screw ma- 
chine making small parts demonstrating the extra fast ma- 
chining qualities of Speed Case steel. 
This is a joint exhibit with the Fitzsimons Co., the eastern 
licensee for speed case steel. 





NATIONAL CYLINDER GAS CO., CHICAGO 


Booth C-118 
Exhibiting (in operation): The National No. 646 oxy- 
acetylene shape cutting machine. This model of the Na- 
tional has a rectangular cutting range of 6 ft. wide by 41/4 
ft. long. It cuts any thickness of plate within the present 
limits of the cutting torch. It has several exclusive fea- 
tures, resulting in greater production per hour and reduced 
total cutting costs. New and improved oxy-acetylene ap- 
paratus for flame hardening shafts. 


NATIONAL ELECTRIC WELDING 
MACHINES CO., BAY CITY, MICH. 


Booth A-307 
Exhibiting (in operation): (1) New style National 200 
Series double roll knurl driven circular seam welder, 150 
KVA capacity, together with new style General Electric 
seam welding Thyratron control panel. A new style Na- 
tional 100 series motor driven press type projection welder, 
50 KVA capacity, together with Westinghouse Weld-O- 
Trol (new style tube type contactor). A special General 
Electric one-half cycle Thyratron welder equipped with 
special National bench type press welding head. A va- 
riety of welded samples, showing all types of resistance 
welding. 


NATIONAL TUBE CO., PITTSBURGH, 
(UNITED STATES STEEL CORPORATION 
SUBSIDIARY ) 

Booth B-121 
Exhibiting: Seamless and welded tube and tubular prod- 
ucts in carbon and alloy grades; tests and test data; ex- 
amples of applications. (See also ‘United States Steel Cor- 
poration Subsidiaries.’’) 


THE NEW JERSEY ZINC CO., NEW YORK 


Booth B-106 
Exhibiting: Zinc alloy die castings in the raw and finished 
state. A wide assortment of finished products in which 
these castings are used including electrical appliances, busi- 
ness machines, small tools and hardware. A comprehen- 
sive group of new and unusual automotive applications of 
zinc alloy die castings. 
A feature is a revolving turret on which are mounted the 
radiator grilles used by Oldsmobile from 1935 through 
1939. These grilles are all die cast and afford an excel- 
lent case history. The four main characteristics of zinc 
alloy die castings—strength, accuracy, complexity, economy 
—are dramatized by photograph murals on the back wall of 
the booth. 


(Continued on page P 68) 
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\! —by the continuous furnace 


Mera parts in various shapes and sizes — 
ferrous and non-ferrous — are being joined neatly, 
securely and economically in continuous brazing 
equipment similar to that shown above... The 
assemblies are loaded on a traveling belt, carried 
through this equipment in a special, inexpensive 
atmosphere and discharged, securely joined — clean 
and bright.. .Products difficult or expensive to make 
in one piece can be made in several pieces and joined 
—thus not only reducing the cost but actually improv- 
ing the quality and appearance .... Products requiring 
several stampings joined or requiring screw machine 
parts, forgings and stampings to complete the unit, 
can be neatly and economically joined right in your 


te ELECTRIC 









brazing method 
a 


production line .... Any number of joints in the same 
product or any number of pieces can be joined at one 
time. The most intricate parts or assemblies are made 
to actually “grow together,’’ and joints made which 
are as strong as the original parts .... On some parts 
it is possible to anneal and braze in one operation 

We will be glad to give you additional information, 
put samples of some of your products through this 
equipment to show you the results you can expect, and 
give you an estimate on the cost of the equipment to 
handle your production, together with operating cost, 
etc. . . . Investigate the brazing process for your 
products. You can join metal parts, neater, cheaper 
and stronger by this method. 





FURNACE «@. 
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(Continued from page P 64) 
NORTON CO., WORCESTER, MASS. 


Booth A-242 
Exhibiting: Abrasives, grinding wheels, rubbing bricks and 
refractories of the types generally used by the steel industry. 
New types of diamond wheels and the latest advances in 
the manufacture of Norbide (Norton boron carbide) gauges 
and accessories. 


9] 





OAKITE PRODUCTS, INC., NEW YORK 


Booth C-114 
Exhibiting: A newly developed cleaning material which, 
because of the increasing use of bright nickel and chromium 
plating processes, is claimed to help in solving production 
problems of many plants; it has a chromic acid tolerance 
many times greater than materials previously used for clean- 
ing in connection with this type of work. Various other 
Oakite materials will be on display specially designed for 
cleaning aluminum, brass, zinc, tin, die cast metals and 
sensitive alloys without tarnishing, discoloring or etching. 


THE OHIO CRANKSHAFT CO., CLEVELAND 


Booth B-260 
Exhibiting (in operation): Production Tocco camshaft ma- 
chine unit hardening the new Packard Six pearlitic malle- 
able camshaft. 
Production Tocco special type machine hardening the Pack- 
ard transmission drive shaft at the rate of 135 per hour and 
producing three degrees of hardness on the same piece in 
one operation. 
Production Tocco crankshaft machine. 
Display of typical Tocco hardened parts and photomicro- 
graphs of typical structures. 


THE OHIO STEEL FOUNDRY CoO., 
SPRINGFIELD, O. 

Booth A-216 
Exhibiting: Fahrite heat and corrosion resisting alloy cast- 
ings; a number of Fahrite castings as well as descriptive 
literature pertaining to the many uses for alloy castings. 


TINIUS OLSEN TESTING MACHINE CO., 
PHILADELPHIA 

Booth B-412 
Exhibiting (in operation): Latest design universal testing 
machine. New (first showing) direct reading automatic 
Brinell hardness tester (production type). New automatic 
ductility tester. New design high magnification recorder. 
Full line of stiffness testers. 





PAGE STEEL AND WIRE DIVISION, 
AMERICAN CHAIN & CABLE CO., INC., 
MONESSEN, PA. 

Booth C-515 
Exhibiting: Various grades of welding wires. Welded 
specimens that show the various characteristics of the welds 
made by different types of welding wires. 
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PANGBORN CORP., HAGERSTOWN, 


MARYLAND 
Booth A-131 


Exhibiting: Display featuring latest improvements and de- 
signs in Rotoblast cleaning equipment. 


PARK CHEMICAL CO., DETROIT 


Booth C-202 
Exhibiting: Display covering high speed steel hardening 
salt baths and liquid carburizers. 


PARKER-KALON CORP., NEW YORK CITY 
Booth C-419 


Exhibiting (in operation): Large scale models of various 
fastening devices. ‘Two motor-driven mechanisms, which 
are for the purpose of illustrating the advantages derived 
through the use of self-tapping screws. 


THE PARTLOW CORP., 


NEW HARTFORD, N. Y. 
Booth, Gas Section 


Exhibiting (in operation): Model SD gas safety pilot, 
Model M temperature control controlling a gas flame. No. 
40 control (throttling) controlling a gas burner, step con- 
trol controlling one burner, recording controller controlling 
a gas flame. Different temperature control units. 


PRODUCTION MACHINE CoO., 


GREENFIELD, MASS. 
Booth C-509 


Exhibiting (in operation): Production No. 101 Patent cen- 
terless feed polishing and finishing machine for tube, rod 
and bar work. 

Type “S” production centerless polishing and finishing ma 
chine, light duty, for tube, rod and bar work. 


PYRO-ELECTRO INSTRUMENT Co., 
DETROIT 

Booth C-53 
Exhibiting (in operation): Hardness Testing Instruments, 
manual and power operated. In addition to the standard 
line of Rockwelling and Brinelling instruments there is on 
exhibit for the first time anywhere two new models: Mode! 
“HT” Horizontal internal hardness tester. 
Model “PR” for Rockwelling and Brinelling in volume 
production. 


THE PYROMETER INSTRUMENT Co., 
NEW YORK 

Booth A-114 
Exhibiting (in operation): Pyro optical, bi-optical, micro- 
optical, radiation, immersion, surface pyrometers, and radi- 
ation tubes. 


2 





QUIGLEY CO., INC., NEW YORK 
Booth A-245 
Exhibiting (in operation): The latest developments in 
Hytempite, fire brick and other Quigley refractory products, 
as well as Triple-A protective coatings, which are acid, 
alkali, moisture, and heat resistant. 
In addition, there will be an operating exhibit of Insulbrix, 
(Continued on page P 72) 
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The Ford Motor Co. Plant at Dearborn, 
Mich. (Flown and Photographed by H. H. 
Harris, Pres., General Alloys Co., Boston) 
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Thickness 
of Deposit 
0.0005” 13.2 
0.001” 26.4 


CONSIDER THESE 


* Bright lustrous deposits on steel and die-castings. 


*« High Speed Plating — about 4 times as fast as present 
commercial practice. 


* Heavy coatings—up to 0.033” or more. 
* Soft, fine-grained deposits which can be easily buffed. 


* 100% efficiency at the Cathode, up to 60 A/SF. 


y: 
Smooth, bright, heavy coatings in 4 the time 














0.001" in 10 minutes at 100% cathode efficiency | 


Here’s High-Speed Copper Plating: 


TIME IN MINUTES 
20 A/SF 30A/SF 40A/SF S0A/SF 
8.8 


17.6 


6.6 
13.2 


5.3 
10.6 


* 100% efficiency at the Anode, up to 30-40 \ /SF. 
* No Pitting. 

* No hydrogen or noxious fumes. 

* Negligible cyanide decomposition. 

* No sludging or polarization of anodes. 


* Simple Control. 
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YOU can see an actual demonstration of this new 
du Pont High Speed Copper plating process. Come any 
time during the week. Bring some of your own work and 
have it plated right on the spot. See how this advanced 
process works and how you can get heavy or light adher- 


ent coatings of bright copper in a very short time. 











OU PONT 








HIS is a new development, radically dif- 
ferent in operation and results from any 
of the standard accepted practices for 
plating copper from cyanide solutions. The 
plating is very rapid—about four times as fast as 
by ordinary processes because of 100% cathode 
efficiency using high cathode current density. The 
deposits are uniformly bright, free from pits and 
other imperfections. Heavy coatings—0.001” to 
0.003” can be obtained in 10-20 minutes, excellent 
surfaces for direct deposition of bright or dull 
nickel. The deposits can be easily buffed because 
of uniformity and fine grain structure. 

For some articles, such as printing rolls, wire, 
rods, the process can be adapted to a current density 


HIGH-SPEED 


> Rapid Plating < 


PROCESS 








of 100-200 A/SF. This heavy current deposits the 
copper very rapidly. Heavy weight smooth and 
bright coatings can be obtained to almost any de- 
sired thickness. Coatings up to 0.033” have been 
produced—a most unusual thickness for cyanide 
copper—in as little as 214 hours. 

The du Pont High-Speed copper plating process 
is easily installed in usual cyanide plating equip- 
ment. The solution is readily prepared from pure 
compounds, which are completely and readily sol- 
uble in water. The same chemicals are used for 
maintenance and replenishment. High-purity cop- 
per anodes are required and these remain bright 
and clean throughout the entire plating operation 
without sludging or polarization. 


The new High-Speed process and the constituents of the solution are covered by patents 
applied for by the du Pont Company. Arrangements for early plant demonstration and instal- 
lations can be made by writing to the Electroplating Division or to the nearest district office. 


*t6.u 5 ear OFF 


ELECTROPLATING 


CHEMICALS - PROCESSES - SERVICE 


E. I. pu PONT DE NEMOURS ! & : to 
Electroplating Division, Wilmington, Delaware 


_ Chicago, Ill. 
Cleveland, Ohio New York City El Monte, Calif. 


Detroit, Mich. Niagara Falls, N.Y. 
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Insulblox, Insulag and Insulcrete, which will demonstrate 
the economies these materials are effecting by reducing heat 
storage and radiation losses. 


R 
REEVES PULLEY CO., COLUMBUS, IND. 


Booth B-420 
Exhibiting (in operation): Various units and controls in 
the complete line of Reeves variable speed control equip- 
ment including the variable speed transmission, vari-speed 
motor pulley and vari-speed motodrive. 
Most of this equipment is motor-equipped for operation, 
demonstrating the principles and applications of modern 
mechanical variable speed control. 


REPUBLIC STEEL CORP., CLEVELAND 


Booth B-231 
Exhibiting: An attractive display of Republic products, fea- 
turing advances made in the production, properties and ap- 
plications of stainless, high strength alloy and other steels. 


ROBINSON WELDING SUPPLY CO., 
DETROIT 


Booth A-5 13 
Exhibiting: Complete line of electric and acetylene weld- 
ing equipment and supplies. 


RUSTLESS IRON AND STEEL CORP., 


BALTIMORE 
Booth B-4 19 


Exhibiting (in operation): Stainless steel bar and wire in 
various finishes; parts made by cold heading, hot forging 
and machining stainless steel; animated exhibits actually 
showing the corrosion and heat resistance of Rustless stain- 
less steels; and many other samples, pictures and displays 
showing the manufacture and use of stainless in industry. 


JOSEPH T. RYERSON & SON, INC., 


CHICAGO 
Booth B-406 


Exhibiting: Exhibit explains “Certified Steel’ with particu- 
lar emphasis on the unique alloy steel quality control plan. 
It consists of a background panel with pictures and il- 
luminated flasher sign. Also table for product display 
and furniture. 


Ss 
GEORGE SCHERR CoO., INC., NEW YORK 


Booth A-445 
Exhibiting (in operation): The New Busch Universal 
Microscope, the Metaphot; also Busch comparison micro- 
scope. 
Complete line of optical and other precision measuring and 
inspection equipment as follows: Instruments for measur- 
ing and gauging lengths, diameters, etc.; instruments for 
measuring and checking angles and angular divisions; gear 
testing and charting machines; instruments for checking 
screw threads; miscellaneous measuring, gauging and in- 
spection instruments. 
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SCULLY STEEL PRODUCTS CO., CHICAGO, 








(UNITED STATES STEEL CORPORATION 


SUBSIDIARY ) 
Booth B-121 


Exhibiting: Carbon and alloy steels in flats, rounds, bars, 
rods, wire and shapes, tubular and other products manu- 
factured by United States Steel Corporation Subsidiaries and 
distributed by the exhibitor. See also “United States Steel 
Corporation Subsidiaries.” 


THE SELAS CO., PHILADELPHIA 
Booth, Gas Section 


Exhibiting: Bell type furnace which demonstrates a new 
method of firing. Dispensing with radiant tubes, the 
method gains uniform radiant heat distribution. Venturi- 
type air heater which demonstrates extremely fast heating, 
electric ignition and flame safety control. Applicable when 
air is blown through or drawn through. Process-heating 
furnace, operating at 2900° F., which demonstrates new 
furnace construction as well as a new method of firing. 


THE SENTRY CO., FOXBORO, MASS. 


Booth B-402 
Exhibiting (in operation): The size No. 1 Model “‘Y”’ elec 
tric high speed steel hardening furnace, which by elim 
inating water cooling and complicated atmospheric contro 
systems offers economy and efficiency giving uniform, con 
trolled hardening temperatures and heats to 2350 degre« 
Fahr. in less than an hour. 
Also the larger new size No. 3, Model ““Y” furnace fi 
larger tools and greater production. 
Constant, correct furnace atmosphere is maintained by t! 
Sentry Diamond Block method of atmospheric control, a 
suring tools of maximum hardness and toughness free fro: 
scale decarburization, or reduction in size, on molybdenu: 
tungsten, and cobalt high speed steels. Even the sharp< 
cutting edges and corners are retained during hardenin 
Many sizes of Sentry Diamond Blocks will be on display. 
Also showing the single tube Sentry high temperature (25 
degrees Fahr.) furnace offering greater speed and p: 
cision for combustion analysis of stainless and other stee! 


SHAKEPROOF LOCK WASHER CoO., 
CHICAGO 

Booth A-436 
Exhibiting (in operation): Shakeproof ‘‘Sems,” the paten: 
ed pre-assembled lock washer and screw, is the newest ad- 
dition to the line of Shakeproof products which is 
exhibited for the first time to the metal working industries. 
Specially built laboratory testing equipment is used to 
effectively dramatize the advantages of Shakeproof lock 
washers and thread-cutting screws. 
An electrically operated recording maximeter draws graphs 
of the relative tightening and loosening torques applied to 
a Shakeproof lock washer and nut assembly. Other test- 
ing machines operated include a vibration machine, which 
simulates actual vibration conditions encountered by fasten- 
ing devices in the laboratory; a compressor tester which 
shows the deep indentations formed in the work surface 
by the tapered twisted teeth of Shakeproof lock washers 
when tightened; and a Torque testing machine which shows 
the easy driving qualities of Shakeproof thread-cutting 
Screws. 


(Continued on page P 76) 
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WE HAVE IT... 


and we don’t mean maybe 


A HIGH TEMPERATURE 
PROTECTIVE COATING FOR 
METAL THAT WILL STAND 


I800°F. 


THUR-MA-LOX 


TESTED...TRIED...PROVEN 


By some of the largest companies in several branches of industry 
in the past several years. 














Now offered to industrials requiring Protective Coatings FOR HOT 
SURFACES and real protection over a period of time at operating 
temperatures as high as 1800° F. 1 


Will withstand severe thermal shock, will not peel or blister and 


is highly resistant to acid fumes or alkalies, snow or rain and 
other destructive elements. 





DO NOT CONFUSE 


THUR-MA-LOX with any coating you have used or tried in the 
past for THUR-MA-LOX is patented and is in a class by itself. 





Send all orders or inquiries to the 


Y. OFFICE + 225 Egat 


: ees CO WORKS + Jersey City, N. J. 


S Re: Mie? od uno Be ; COMPANY. 4g Sarees) me Degen tic 







The Chrysler Plant at Highland Park (Sky- 
view by H. H. Harris, Pres., General Alloys 
Co., Boston) 
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TO GET BY THESE 
GUARDIANS OF QUALITY 
Wi 


~GO00 WILL 


BASED ON 





No steel user could be more critical of the 
quality of the steel he buys than we are of 
the steel we manufacture. 


Every pound of steel made in our plant is under 
constant scrutiny from the furnaces until it 
receives the final OK in the long series of in- 
spections and tests that comprise a system of 
quality control which takes nothing for granted 
and leaves nothing to chance. 


The cost of maintaining a standard of quality 
as high as that for which TIMKEN Steel is so 
well known is considerable and it is therefore 
conceivable that many manufacturers might 
be tempted to favor their products in the tests 
to which they subject them. No leniency has 
ever been shown in the case of TIMKEN Steel, 
however—and never will be. 


THE TIMKEN ROLLER BEARING 


COMPANY, CANTON, OHIO, 


STEEL AND TUBE DIVISION 
Manufacturers of TIMKEN Tapered Roller Bearings for auto- 


mobiles, motor trucks, railroad cars and locomotives and all 
kinds of industrial machinery; TIMKEN Alloy Steels and Carbon 
and Alloy Seamless Tubing; TIMKEN Rock Bits; and TIMKEN 
Fuel Injection Equipment. 
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SLEEPER & HARTLEY, INC., 
WORCESTER, MASS. 

Booth C-215 
Exhibiting (in operation): 1—S & H No. 1 universal coil- 
er, 48” Model, Series 666; 1—S & H No. 1 improved tor- 
sion spring machine, Series 61-1. 


SPENCER TURBINE CO., 
HARTFORD, CONN 

Booth C-144 
Exhibiting (in operation): Centrifugal type turbo-compres- 
sors, gas boosters and vacuum cleaners. The low speed 
multi-stage centrifugal type turbo-compressor shown is of 
the improved design with high efficiency and economical 
operation. This machine offers the most reliable operation 
for oil and gas fired furnaces and is recommended by the 
leading furnace manufacturers. In addition will be shown 
the new design gas booster available in standard steel con- 
struction or with special metal for handling corrosive gases. 
Also demonstrating a 11/, HP industrial portable vacuum 
cleaner. Machines are available in all sizes for cleaning 
everything from the foundry to the office floor. 


STEEL CITY TESTING LABORATORY, 
DETROIT 

Booth A-223 
Exhibiting (in operation): 1. Revelation direct reading 
Brinell machine 500 to 3000 Kgs. 2 Dynamic balancing 
machine. 3, Improved ductility testing machine, old and 
new penetrators. 4. Dead weight Brinell machine for labora- 
tory and semi-production. 5. Spring testing machines— 
ranges from 10 grams to 1000 Ibs. 6. Revelation direct 
reading hardness tester for light loads, using ball, diamond 
penetrator, and pyramid diamond. 7. Hydraulic universal 
testing machine loads 20 to 60,000 Ibs. 8. Hydraulic uni- 
versal testing machine load 100 to 5000 Ibs. 9. Pendulum 
type tensile testing machine for wire, strip, etc. 


THE STIRLING DETROIT CORP., DETROIT 


Booth, Gas Section 
Exhibiting (in operation): Gas burner tips, low pressure 
blowers, gas-air mixers, miscellaneous industrial gas appli- 
ances. 


D. A. STUART OIL CO., LTD., CHICAGO 


Booth C-238 
Exhibiting (in operation): A new class of lubricants 
known as “Extreme Pressure” or ‘‘EP’’ recently developed 
by the lubricant manufacturer is displayed. 
Full line of carefully manufactured extreme pressure (EP) 
industrial oils and greases, and demonstration of the differ- 
ence between EP and non-EP lubricants to visitors inter- 
ested in the subject by means of one or more of the better 
known EP lubricant testing machines. 
Display of ‘‘Sturaco’” extreme pressure (EP) industrial oils 
and greases, D. A. Stuart Oil Co., Ltd., are featuring their 
well known ““Thred-Kut’’ oil; Stuart’s ‘““Kleen-Kut’’ soluble 
oil; Stuart's ““Codol’” liquid grinding compound, a com- 
paratively new development in soluble grinding and cutting 
oil, Stuart’s “Super-Kool’’ drawing lubricants (for stain- 
less steel) ; as well as a display of sample parts machined 
with these well-known lubricants. 
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D. A. Stuart Oil Co. will greet their many friends in the 
industrial world by a newly designed exhibit, displaying 
intricate machined parts cut or drawn with Stuart metal 
working oils. Printed matter illustrating and describing 
lubrication problems of the day will be available to those 
seeking information, as well as complete information on 
the subject of hypoid gear lubricant and extreme pressure 
(EP gear and bearing lubricants for industrial and auto- 
motive applications) . 


SURFACE COMBUSTION CORP., 
TOLEDO, OHIO 

Booth, Gas Section 
Exhibiting (in operation): An atmosphere furnace for heat 
treating high speed steels—also a variety of burner equip- 
ment, including several new burners developed during the 
past year. In addition, there will also be on display num- 
erous parts heat treated in SC furnace as well as photo- 
graphs of typical recent furnace installations. 


T 


Cc. J. TAGLIABUE MFG. CO., 
BROOKLYN, N. Y. 

Booth C-435 
Exhibiting: New Superspeed Celectray recording pyrometer 
that is designed to expose heretofore uncharted, but vital, 
temperature changes. 
New .Celectray pyrometer of the indicating type is on dis- 
play. Developed to meet an economical means of obtain- 
ing throttling control of electric furnace. 
New line of Tag pressure spring instruments with many 
convenient refinements are displayed for the first time. 
Tag indicating and recorder-controllers are shown in either 
“on-off” or “throttling” control model. 
Many other instruments including the Tag float type throt 
tling level controller, a complete line of oil testing instru- 
ments, etched stem thermometers, hydrometers and indus- 
trial thermometers will be found in the Tag exhibit. 


TENNESSEE COAL, IRON & RAILROAD CO., 
BIRMINGHAM, (UNITED STATES STEEL 
CORPORATION SUBSIDIARY ) 


Booth B-121 
Exhibiting: High-tensile steels, Cor-Ten, Man-Ten, and 
stainless in sheet, strip, bars, rounds, flats and shapes. Tests 


and applications. (See also ‘United States Steel Corpora- 
tion Subsidiaries.’ ) 


THOMAS STEEL CO., WARREN, OHIO 


Booth A-443 
Exhibiting: The various products which are manufactured 
in special stamping steels, in precision gages, special fin- 
ishes, non-scalloping steel, in plain bright finish; also in 
electro coatings of copper, brass, nickel, and zinc. 


THE HENRY G. THOMPSON & SON CO., 
NEW HAVEN, CONN. 

Booth C-254 
Exhibiting (in operation): Display of metal cutting saws. 
A power hack saw machine in operation, demonstrating the 
cutting efficiency of hack saw blades. 


(Continued on page P 80) 
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To be SHOWN and DEMONSTRATED for the FIRST TIME! 


NO MICROSCOPE 
NO INDICATOR Readings 


NATIONAL METAL CONGRESS EXHIBIT 


DETROIT, MICHIGAN FROM OCTOBER 17 to 21 INCL. 
Booth Number 223 


STEEL CITY TESTING LABORATORY 


8843 Livernois Ave. Detroit, Mich. 
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The Plymouth Plant at Detroit, Unit of the 

Chrysler Corp. (Flown and Photographed 

by H. H. Harris, Pres., General Alloys Co., 
Boston) 














ABC Blowers and Exhausters are the simplest type of air or gas handling 


equipment available. Similar to steam turbines, they are free of gears, re- 


lief valves, and sliding or reciprocating parts. There is only one moving 
part—a heavy steel shaft on which the impellers are rigidly mounted, keyed 


and locked. 


There are no wearing parts—these blowers are ideal for con 


tinuous operation over long periods of time. 





No attention other than oc- 


casional lubrication will be required. 





Model ST Turbo Blowers amd Exhausters, 
running at 1750 rpm., develop a maximum 
pressure of 2 lbs. per sq. in. (or vacuum of 
3.6” mercury) and have a maximum capacity 


Model FB Turbo Blowers are of the multi- 
stage type, extremely rugged and simply con- 
structed. These blowers deliver air from mini- 
mum to maximum capacity at constant pressure, 


of 11,250 cfm, Extremely quiet in operation. 


Allen Billmyre also makes stationary and portable vacuum cleaning 
equipment and pneumatic conveying systems. 


Allen Billmyre Corporation 
| News Building New York, N. Y. 





and are inherently self-governing. 





FOR FURTHER 
INFORMATION 
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Morning Simultaneous Session 
Hotel Statler 


—"Some Properties of Oxygen-Free Hig/ 
Conductivity Copper (OFHC),” by C. G 
Goetzel, Hardy Metallurgical Co., New 
York. 

—"A New 70/30 Nickel-Copper Alloy Sub- 
ject to Precipitation Hardening,” by Erich 
Fetz, Wilbur B. Driver Co., Newark, N. J. 

—"Effects of Substantial Additions of Alumi- 
num, Cobalt, Titanium and Columbium 
on the Properties of 80 Ni-20Cr Alloys,” 
by A. L. Sanford and O. E. Harder, Bat- 
telle Memorial Institute, Columbus, Ohio. 


Noon: —Metal Exposition—Exhibition Hall. 


AFTERNOON SESSION—Exhibition Hall 


—"The Production of Flakes by Treating 
Molten Steel with Hydrogen and the Time 
of Cooling Necessary to Prevent their 
Formation,’ by R. E. Cramer and E. C. 
Bast, University of Illinois, Urbana, III. 

—"Effect of Carbon Content on the Oxidation 
of Steel,” by C. A. Siebert, University of 
Michigan, Ann Arbor, Mich. 

—"Some Effects of Deoxidizers in Low Car- 
bon, 1.5% Chromium Steel,’ by Walter 
Crafts and J. L. Lamont, Union Carbide 
and Carbon Res. Labs., Inc., Niagara Falls, 
N. Y. 


Educational Lectures—Exhibition Hall 
4:30 P.M. 


—"Machinability of Ingot Iron, Wrought Iron, 
S.A.E. Steels and Stainless Steels,’ by H. 
B. Knowlton, International Harvester Co., 
Chicago. 
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8:00 P.M. 


—"Pyrometry,” by R. B. Sosman, Research 
Laboratories, U. S. Steel Corp. 


MORNING SESSION 


Annual Meeting of the A.S.M. 


1938 Edward DeMille Campbell Memorial 
Lecture by A. L. Boegehold, Research Lab- 
oratory, Gen. Motors Corp. 


Exhibition Hall. 
AFTERNOON SESSION 


—"Graphitizing Rate and Nodule Number,’ 
by H. A. Schwartz and M. K. Barnett, 
National Malleable & Steel Castings Co., 
Cleveland. 

"The Effect of Type of Cold-Deformation 
on the Recrystallization Properties of 
Armco Iron,” by H. F. Kaiser and H. F. 
Taylor, Div. of Physical Metallurgy, Naval 
Research Laboratory, Washington, D. C. 

“Constitution Diagrams for Iron-Carbon- 
Molybdenum Alloys,” by J. R. Blanchard, 
R. M. Parke, and A. J. Herzig, Climax 
Molybdenum Co., Detroit. 


Noon: Metal Exposition 


Educational Lectures 


Exhibition Hall 
4:30 P.M. 


"Some Factors Affecting the Machinabilit) 
of Cast Steel, Cast Iron, and Malleable 
Iron,” by J. W. Bolton, Lunkenheimer 
Co., Cincinnati. 

8:00 P.M. 


—""Pyrometry,’”’ by R. B. Sosman, Research 
Laboratories, U. S. Steel Corp. 


(Continued on page P 81) 
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TIDE WATER ASSOCIATED OIL CO., 
NEW YORK 

Booth C-531 
Exhibiting (in operation): Cutting oils and their applica- 
tion on the side and central panels. 


TITANIUM ALLOY MFG. CO., 
NIAGARA FALLS, N. Y. 

Booth A-212 
Exhibiting: Samples of ferro titanium and zirconium al- 
loys. Samples of foundry zircon sand and flour. Steel, 
iron, and aluminum castings. Zircon refractories. 


TORRINGTON MANUFACTURING CO., 
TORRINGTON, CONN. 

Booth A-524 
Exhibiting (in operation): One new model size 1 torsion 
spring winding machine; one new model size 2 clutch type 
spring coiling machine; one new model size 1 segment type 
spring coiling machine. 


U 
UNA WELDING, INC., CLEVELAND 


Booth A-432 
Exhibiting (in operation): Two welding machines, one 
automatic welding head, one Una taper, samples of welds, 
samples of electrodes for manual welding, samples of vari- 
ous kinds of tape for automatic welding, and raw material 
for demonstrating welding. 


UNION CARBIDE CO., NEW YORK 


Booths B-221, B-215 and B-216 
Exhibiting: See “Linde Air Products Co.,” “Haynes Stel- 
lite Corp.”” and “Electro Metallurgical Co.” 


UNITCAST CORP., TOLEDO 

Booth A-259 
Exhibiting: Photo-mural background of foundry scenes; 
an exhibit of a few small representative electric steel cast- 
ings; a 30-min. colored movie (without sound) of a com- 
plete trip through Unitcast Corp. electric steel foundry. 


UNITED STATES STEEL CORPORATION OF 
DELAWARE 
Booth B-121 


UNITED STATES STEEL CORPORATION 
SUBSIDIARIES, PITTSBURGH 

Booth B-121 
Exhibiting: A joint display of the products and facilities of 
the American Steel & Wire Company, Carnegie-IIlinois 
Steel Corporation, Columbia Steel Company, National Tube 
Company, Scully Steel Products Company, and Tennessee 
Coal, Iron & Railroad Company. 
A central structure provides two large interior booths with- 
in the display, one containing a 50-seat theatre where the 
4-reel Technicolor movie ‘‘Steel, Man’s Servant” and an in- 
dustrial film describing the manufacture and uses of the 
high-tensile, corrosion-resistant steel, Cor-Ten, will be 
shown several times daily. The opposite space will feature 
graphically some of the newer concepts of hardenability 
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which will be discussed at the technical sessions, together 
with a special exhibit of the austempering process now be- 
ing commercially utilized by the American Steel & Wire 
Company. 

The four wing walls of the central structure will consist 
of wide sheets of cold finished steel with a border of stain- 
less steel strip, sweeping in from coils at the four corners 
to a central passageway through the booth. From the 
gleaming steel surfaces will appear a streamlined train, a 
tractor, a bus, and an automobile in attractive bas-relief. 
The walls of the passageway furnish space for attractive 
dioramas symbolic of the manufacture and uses of steel. 


UNIVERSAL-CYCLOPS STEEL CORP., 


BRIDGEVILLE, PA. 

Booth A-516 
Exhibiting: Tool steels, stainless steels, and high grade 
specialty steels. 


Vv 


VANADIUM CORP. OF AMERICA, 
NEW YORK 

Booth C-246 
Exhibiting: Ferro-alloys and charts. 


VICTOR SAW WORKS, INC., 
MIDDLETOWN, N. Y. 

Booth A-416 
Exhibiting (in operation): One hack saw machine (power). 
Display of hacksaw blades both hand and power. 


Ww 


WALL COLMONOY CORP., DETROIT 

Booth B-441 
Exhibiting: Cutting tools, hard-facing materials and special 
addition agents for the production of wear-resistant alloys. 


THE WELDING ENGINEER PUBLISHING 
Co., CHICAGO 

Booth B-310 
Exhibiting: Copies of the September, 1938, Metal Show 
issue of The Welding Engineer. Also copies of the new 
Ninth Edition of The Welding Encyclopedia. 


WESTINGHOUSE ELECTRIC & MFG. CO., 
EAST PITTSBURGH, PA. 

Booth C-132 
Exhibiting (in operation): A line of A-C Flexarc welders 
including midget, junior, 150 ampere, 350 ampere, 500 
ampere sets; a display of A-C welding electrodes; a 200 
and 300 ampere motor generator set; automatic welding 
equipment in operation; a display of alloys including phos- 
copper, Cupaloy, Kovar and Konal; samples of the new 
brazing applications in the electric furnace; a Weld-o-trol 
for timing spot and resistance welders; splash-proof motor, 


dust-proof motor, and DA circuit breaker (for applications 
less than 600 volts). 


WHEELCO INSTRUMENTS CO., CHICAGO 


Booth A-306 
Exhibiting (in operation): Several different kinds of con- 
(Continued on page P 84) 
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HURSDAY, OCTOBER 20 
MORNING SESSION—Hotel Statler 


—"White Layer Structure in the Erosion of 
Machine Gun Barrels,’ by W. H. Snair, 
American Can Co., and W. P. Wood, 
University of Mich., Ann Arbor, Mich. 

—"The Influence of Microstructure upon the 
Process of Diffusion in Solid Metals,” by 
F. N. Rhines and Cyril Wells, Carnegie 
Institute of Technology, Pittsburgh. 

—"Study of Carbide Solution in Hypoeutectoia 
Plain Carbon and Low Alloy Commercial 
Steels,’ by R. H. Lauderdale and O. E. 
Harder, Battelle Memorial Institute, 
Columbus, O. 


Morning Simultaneous Session 
Hotel Statler 


—"Possible Uses of Radioactive Substances in 
the Testing of Metals,” by Herman F. 
Kaiser, Naval Research Laboratories, 
Washington, D. C. 

—"Color Carbon and Aging,’’ by Carl L. Sha- 
piro, consulting engineer, Syracuse, N. Y. 

—"Hardness Gradients in Tempered Steel 
Cylinders,’ by C. A. Rowe and R. A. 
Ragatz, University of Wisconsin, Madison, 
Wis. 


Noon: —Metal Exposition—Exhibition Hall. 
AFTERNOON SESSION-—Exhibition Hall 


Symposium on Hardenability of 
Medium and Low Alloy Steels 


—"The Physics of Hardenability. The Mecha- 
nism and the Rate of the Decomposition 
of Austenite;’ by R. F. Mehl, Carnegie 
Institute of Technology, Pittsburgh. 

—"Hardenability Tests,” by W. E. Jominy, 
General Motors Corp. 

—"Effect of Si and Al Additions on the Hard- 
enability of Commercial Steels,” by M. J. 
R. Morris and H. W. McQuaid, Republic 
Steel Corp. 


Educational Lecture 


4:30 P.M. —"Machinability of Tool Steels,’ by A. H. 
d’Arcambal and W. E. Bancroft, Pratt & 
Whitney Co., Hartford, Conn. 


RIDAY, UCTOBER 21 


MORNING SESSION—Hotel Statler 


Symposium on Hardenability of 
Medium and Low Alloy Steels 


—"Hardenability of Low Chromium Steels,” by 
Walter Crafts and J. L. Lamont, Union 
Carbide & Carbon Res. Labs., Inc., 
Niagara Falls, N. Y. 

—"'Transverse Hardness Tests of Heat-Treated 
Steels,” by G. T. Williams, Cleveland 
Tractor Co., Cleveland. 


Morning Simultaneous Session 


Hotel Statler 


—"A Method for the Preparation of Metallo- 
graphic Specimens,’ by G. A. Ellinger and 
J. S. Acken, National Bureau of Stand- 
ards, Washington, D. C. 


(Continued on page P 83) 
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A Beautiful Finish 
JETAL ... simple .. . eco- 


nomical . . . enhances the 
appearance of products of / 
iron or steel. Its lustrous, 
rich black finish does not| 
alter dimensions or surface | 
textures. JETAL is an oxide \ 
of iron and a part of the 
metal itself. 


An Excellent Paint Base 


™ JETAL is an excellent base 
for modern paints, lacquers 
and enamels. It retards rust 
formation . .. also allows 
subsequent coatings to de- 
velop their true adherence 
to the metal. Cut shows im 
pact test made on enamel 
over JETAL. Note that the | 
enamel film is still firmly 
adherent to the steel... is 
finally fractured only when 
the steel itself parts. In 
such impact tests JETAL 
and enamel showed 300% 
more adherence than enamel 
and steel and no breakdown 
after 2,000 hours in a hu- 
midity cabinet. 


An Effective 
Rust-Resistant 


JETALized iron and _ steel. 
dipped in our Jet-oil, stop- 
corrosion attack for long 
periods of time—in labora- 
tory tests showed no appreci- 
able attack after 165 hours 
in salt spray. 


The JETAL Process is known throughout 
the world for its effectiveness and econ- 


omy. Ask for descriptive folder giving 
full details of the JET AL bath and its use. 





















P 81 








The Pontiac Motor Co. Plant at Pontiac, 


Mich. (Skyview by H. H. Harris, Pres., Gen- 
eral Alloy 5 Co., Boston) 
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ete oe ere 


“ENGINEERED INSTRUMENT 


PORTABLE PRECISION PYROMETER POTENTIOMETER 


Slide Wire Current Standardized by a “THERMO-CELL” (patented). 
A non-liquid cell that cannot freeze or be affected by rapidly 
Unaffected by 


fluctuating ambient temperatures. 
large current drain. Will not break under 


severe vibration. Has low internal resistance. 
The low internal resistance “THERMO- 
CELL” means more _ power 
available to operate the 
galvanometer. The 





/ the extremely sensitive galvanometer and _ long 
/ slide wire gives unexcelled accuracy for a_port- 
able instrument. 


/ THE LEWIS ENGINEERING CO. 


ATION” 


ok 


galvanometer is_ therefore 

extremely sensitive yet of an 
unusually rugged design. The 
instrument has simplicity of opera- 

tion and will indicate temperatures 
accurately in any instrument position. 
The eighteen-inch slide wire and _ scale 
length gives unusual readability. Full auto- 
matic temperature compensation together with 


Bulletin 9-1 on request 


NAUGATUCK, CONN. 
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—"Automatic Polishing of Metallurgical Speci- 
mens Using Cast Iron and Lead Laps,” by 
T. C. Jarrett, American Optical Co., 
Southbridge, Mass. 

—'4A Metallographic Approach to the Study of 
the Sensitivity of Steel to Cold Work,” 
by H. K. Work and S. L. Case, Jones and 
Laughlin Steel Corp., Pittsburgh. 


Noon: —Metal Exposition—Exhibition Hall. 


Afternoon Session 
Exhibition Hall 


Symposium on Hardenability of 
Medium and Low Alloy Steels 


—"'Hardenability and Its Designation, the 
Hardenability Line,” by B. R. Queneau 
and W. H. Mayo, Carnegie-Illinois Steel 
Corp., Pittsburgh. 

—'"Hardenability of Plain Carbon Steels,” by 
J. L. Burns, Republic Steel Co., Chicago, 
and G. C. Riegel, Caterpillar Tractor Co., 
Peoria, Ill. 

—"Hardenability in Light Sections,” by G. V. 
Luerssen, Carpenter Steel Co., Reading. 


Educational Lecture 
Exhibition Hall 
4:30 P.M. —‘Machining Nonferrous Materials (Cast and 


Wrought),” by H. P. Croft, Chase Brass 
& Copper Co., Cleveland. 


OCTOBER, 1938 


Special Session on Nature 
of Hardness 


A special technical feature during the Congress will be a ses- 
sion of the Physics of Metals Committee, an independent group 
organized a year ago. It will be held at the Hotel Statler on 
Wednesday evening, Oct. 19. The chairman is Prof. John T. 
Norton of M. I. T. D. E. Ackerman of Purdue University is the 
chairman of the session. The subject of the meeting—a round 
table discussion—is ‘The Nature of Hardness.”’ 


A comprehensive group of seven subjects has been arranged 


with a discussion leader for each. The subjects and the leaders 
are: 


"Mechanical and Metallurgical Aspects of Hardness,” by S. L. 
Hoyt, Chief Metallurgist, A. O. Smith Corp. 


“Work Expended in Indentation Hardness Tests,” by J. J. 
Kanter, Research metallurgist, Crane Co. 


“Physical Quantities Relative to Inter-Atomic Force’ (Hardness), 
by E. U. Condon, Associate Director of Research, Westinghouse 
Electric & Mfg. Co. 


“Relation of Compressibility to Hardness,” by H. W. Russell, 
physicist, Battelle Memorial Institute. 


“Relation of Plastic Behavior to Hardness,” by R. H. Heyer, 
research metallurgist, American Rolling Mill Co. 


“Plastic Deformation of Metallic Single Crystals as Related to 


Hardness,” by M. Gensamer, department of metallurgy, Carnegie 
Institute of Technology. 


“Ouantum Mechanical View of the Inter-Atomic Forces Relative 
to Hardness,” by speaker to be announced. 
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isowe GF 


METALS 
and 


ALLOYS 


The October, or Pre-Convention, issue of METALS AND 
ALLoys is replete with a comprehensive variety of articles 
on metallurgical engineering and ferrous and non-ferrous 
subjects. 


There is wide and keen interest in the low alloy high 
strength steels. A complete survey has been made of the 
present status of this important group, giving the changes 
in composition and in physical amd other properties, and 
showing applications in industry by photographs. There 
are about 30 of these steels. Their use in structural and 
other equipment is expanding rapidly. The editor is the 
author. 

For the first time METALS AND ALLOys presents a pic- 
torial story of the manufacture of an important alloy 
product. With illustrations and captions, the various steps 
in the production of heat-resisting wire as made by the 
Wilbur B. Driver Co., Newark, N. J., are interestingly 
delineated. The brief text as well as the captions are fur- 
nished by the assistant editor, F. P. Peters, and the photo- 
graphs were taken by Don Graf of the Reinhold Publishing 
Corp., and by George Miller of the Driver Company. 

In the non-ferrous field, there is offered an article on 
“Airplane Propeller Blade Life’’ by J. B. Johnson and T. 
T. Oberg of the Air Corps, Wright Field, Dayton, Ohio, 
experts in this subject. Test of two blades of aluminum 
alloys from the same material are compared, each varying 
decidedly in length of life. The importance of blade life 
cannot be too strongly emphasized. 


In the realm of heat treating, R. H. Weber, general fore- 
man of heat treating, Cadillac Motor Car Division, Cadillac 
Motor Co., Detroit, discusses ‘Handling Solid Carburizer in 
Continuous Box Carburizing.’”’ He describes a unique, 
improved cycle for the travel of solid compounds in the car- 
burizing of transmission and rear axle gears—a new method 
of carburizing. 

Allied to the foregoing is an article on gears, entitled 
“The Metallurgical Story of Ford Centrifugally Cast Steel 
Gears” by the editor—the seventh in a group of articles, 
published in METALS AND ALLoys, on some of the metal- 
lurgical foundry innovations of this progressive company. 
Steel gear blanks for the transmission and rear axle gears 
are cast in a centrifugal machine, almost to final dimensions, 
and then heat treated and machined. The composition, the 
heat treatment and the structure are discussed as well as 
other features. 


An informative article on ‘““The Production and Industrial 
Uses of Titanium’’ by George F. Comstock, chief metal- 
lurgist, The Titanium Alloy Mfg. Co., Niagara Falls, N. Y.., 
gives a broad picture of this important alloying element 
Mr. Comstock is a well known metallurgist who has been 
associated with the development and progress of titanium 
since its early inception. 

The fourth installment of a series of articles on a new 
metallurgical process—‘“The Hydride Process’’—by Dr. P. 
P. Alexander, discusses the present methods of obtaining 
metallic uranium and then describes how commercially pure 
uranium can be more easily and expeditiously made by the 
new method. 

The concluding installment of an article—‘Metals and 
Lubricants for Bearings and Gears’’—begun in the September 
issue, is published in October. It is an extended abstract 
of 125 important papers from a symposium in England 
last fall. A splendid portrayal of the high lights of these 
discussions is the work of R. W. Dayton of Battelle 
Memorial Institute. 











— 
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(Continued from page P 80) 

trolling instruments mounted on panels and connected to 
furnace operating to show Wheelco No Contact Radio prin- 
ciple. Also several Flame-otrols safety gas fired units oper- 
ating to show how they protect gas fired equipment against 
explosion. Various types of pyrometers, resistance ther- 
mometers, potentiometer and other temperature indicating 
devices. 


WILCOX-RICH DIVISION OF EATON 
MANUFACTURING CO., DETROIT 


Booth D-310 
Exhibiting: The application of “Xaloy’’ and “Wilrich Al- 
loys” by centrifugal casting fused to any steel. Abrasion 
or wear resistance with varying degrees of corrosion re- 
sistance are the inherent properties of these alloys. 
Xaloy, also known as.I. R. Metal, is being used extensively 
in the oil fields under the trade name ‘‘Di-Hard.” 


WILSON MECHANICAL INSTRUMENT Co., 
INC., NEW YORK 

Booth C-442 
Exhibiting (in operation): “Rockwell” hardness tester and 
accessories; and “Rockwell’’ superficial hardness tester and 
accessories. 


WIRE ASSOCIATION, NEW YORK CITY 


Booth C-544 
Exhibiting: Information relating to the Wire Association 
and the services it performs, together with an exhibit of 
Wire & Wire Products, the designated official publication 
of the Association, and the Annual Buyers’ Guide and 
Year Book of the Wire Association, 


Y 


YOUNGSTOWN SHEET & TUBE CO., 
YOUNGSTOWN, OHIO 

Booth A-531 
Exhibiting: Youngstown carbon and alloy steel products. 
The advantages available in the use of Yoloy high tensile 
steel in the transportation and construction industries will 
be featured. 


CARL ZEISS, INC., NEW YORK 
Booth B-211 


Exhibiting (in operation): Metallograph Neophot, for 
bright field, dark field and polarized light observation of 
metal specimens at all suitable magnifications. Spectro- 
graph QU 24” for the quantitative and qualitative analysis 
of metals in the industrial laboratories. The instrument is 
well adapted for this purpose, because it requires no partic- 
ular experience, skill or complicated adjustments. Spec- 
trumline photometer for evaluating spectrograms in quanti- 
tatiye analysis. Spectrum projector for evaluating spectro- 
grams in quantitative analysis. Feussner sparking appar- 
atus, patented, keeps at a constant the energy emanating 
from a source of light. This is necessary in order to ar- 
rive at a truly quantitative analysis. Microscopes for the 
visual inspection of material. Precision measuring instru- 
ments. 
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The Chevrolet Motor Co. Plant at Flint, 
Mich. (Flown and Photographed by H. H. 
Harris, Pres., General Alloys Co., Boston) 




















The Cadillac Motor Co. Plant in Detroit 
(Skyview by H. H. Harris, Pres., General 
Alloys Co., Boston) 
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Today, to get the most value from your 
steel dollar you must match the steel you 
use to the special need for it. And that’s 
quite a job. It presupposes a knowledge 
of the infinite variations in physical prop- 
erties and chemical compositions of these 
special steels—of how differently they act 
in fabrication and perform in service— 
and most important of all, how they dif- 
fer in ultimate cost. 

That knowledge we are prepared to 
offer you. 

Our corps of metallurgical contact men 
is trained to know all there is to know 
about custom-made steels. When one of 
them steps into your plant his first duty 
is to find out what you want the steel to 
do, both in your shop and in your prod- 
uct—then to select, from the thousands 
of steels now being produced, the one best 
suited for your needs. His job is to anal- 
yze your steel requirements and to inter- 
pret them to our steel makers in such a 
way that you get not only the right steel 
but get it exactly right again and again. 
Let Aim pack up your troubles in his old 
kit bag. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


United States Steel Products Company, New York, Export Distributors 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
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Engineers Step Forward! 





























| HE engineer’s place in the industrial and business world is 

: becoming increasingly important. Nowhere is this more evi- 
dent than in the metal-producing and metal-consuming industries. 
Here the metallurgical engineer is working overtime. 


| Operations which a short time ago were directed by rule of 

thumb are now closely controlled by the trained mind of an eng‘- 
neer. These engineers are responsible for every new development. 
Wide continuous strip and sheet, new leaded steels and non-ferrous 
alloys, streamlined trains—even the deep-drawn bodies, the “tur- 

) ret-tops”, and the long-lived motors of 1939 automobiles—have 

come of their efforts. 

; 


These engineers read METALS and ALLOYS—a modern pub- 
lication edited to keep them abreast of all that is new about metals 
and alloys, and to give them the facts in usable form. Its editorial 
articles are carefully selected for basic engineering value—its com- 
plete every-month abstract section summarizes all worthwhile ar- 
ticles published throughout the world. Its up-to-date editorial 
content is changing the reading habits of the industry. 


METALS and ALLOYS is read every month by men who are 
concerned with the engineering aspects of making, shaping and us- 
ing metals. These are the men who control the industry’s opera- 
tions. These are the men your advertising must reach. 


METALS and ALLOYS 


A Reinhold Publication 


330 West 42nd Street 5.) New York, N. Y. 
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7,000 CIRCULATION GUARANTEED FOR 1939 
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Balancing Mechanism of Micromax Recording Controller 


Micro-Respousive MICROMAX 


PUTS ITS FINGERS ON TEMPERATURE’S PULSE 


The Micromax Pyrometer’s micro-sensitive, no-clearance Balancing Unit does some- 
thing of unique benefit to every temperature-recording or controlling problem... . 
Because of it, the Micromax temperature-driven needle can’t move without the motion 
being acted on. The appropriate response of fuel valve, recording pen and indicating 
pointer takes place whenever temperature affects the needle . . . however slightly. 


Micromax acts early, sets new standards, for recording and for control. 






LEEDS & NORTHRUP COMPANY, 4925 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
Jrl. Ad N33(26) 
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Vapocarb-Hump hardened molds for plastic buttons. Molds made by Fred Wacker Co., Long Island City. 


§ rt BECAUSE THEY’RE 
s 


VAPOCARB-HUMP HARDENED 


Made of low-carbon tool steel, and carburized in a Vapocarb-Hump Furnace at 1650 F., 
these button-molds need no finishing in the heat-treat—except a quick, light polishing. 


Because, during hardening, they're protected by a Vapocarb atmosphere, they’re as 
smooth when they leave the furnace as when they entered it. And because Vapocarb can be 


adjusted to supply carbon as plentifully as the heat-treater wishes, the mold’s carburized case 
is of any required thickness. 





The highly uniform distribution of heat in the furnace, plus the close, fully-automatic 
temperature control by the Micromax Pyrometer, holds molds accurately at carburizing heat 
and holds change in dimensions to the minimum. Molds can be. single- -quenched, double- 


quenched, or handled in any other way that gives best density, hardness and structure for long 
life. 


Write For Catalog T-621 
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LEEDS & NORTHRUP COMPANY, 4925 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS TELEMETERS + AUTOMATIC CONTROLS 
Jrl Ad T-621(19) 
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Many gears and other parts made by Ex-Cell-O Corporation, Detroit, are nitrided in their two Homo Furnaces. 





BY THE HOMO METHOD 


IS ACCURATE, SIMPLE, COMPLETELY CONTROLLED 


With its ammonia-proof brick lining, its time- 
saving manifold, its forced convection and its 
completely automatic control, the modern Homo 
Nitriding Furnace makes the heat-treatment of 
nitriding alloys both simple and sure. Work is 
loaded directly into the bare furnace; the case 
forms evenly on all surfaces of all parts; the 


J-T624 (1) 






work is held under uniform temperature and 
uniform ammonia atmosphere as long as de- 
sired. When ready to unload, the furnace gases 
are circulated from the work through the water- 
cooled manifold in a continuous cycle, so that 
the work cools at comparatively high speed and 
production is stepped up accordingly. 


Our Nitriding Catalog, T-624, will be sent promptly on request. 


LEEDS & NORTHRUP COMPANY, 4925 STENTON AVE., PHILA., PA. 
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BASIC DOLOMITE, INC. now offers 


a full line of basic hearth refractories 
and plastics...from one central source 


@ Now, for the first time, the American steel industry has at its call from a single, close-at-hand, 
domestic source, a complete service on basic hearth refractories. 

Through recent affiliation with Canadian Refractories, Ltd., we have added Basifrit and "695" 
Plastic to our line of Magnefer, Syndolag and Thomasite. These two well-known Canadian 
products will now come to you direct from our Maple Grove, Ohio, plant, strategically located 
at the heart of the steel industry. 

Extensive additions and plant improvements nearing completion provide for production of 
our complete line and afford greatly enlarged capacity ample for future needs. Manufacture 
at this central location, entirely with American materials and labor, already has brought further 
product improvement and substantial price reduction. 

With its many years of successful dolomite experience now supplemented by the similar 
intimate knowledge of magnesite practice of our Canadian affiliate, Basic Dolomite is in a 














unique position to extend a new type of dependable, impartial service to open hearth and 
other furnace operators. Where basic hearth refractories are required, ‘We've got everything." 


BASILFRIT—tThe original quick-setting high- MAGWNEFER-tThe popular dolomite re- 


magnesia hearth refractory for both construction and fractory for hearth and slag line maintenance. 


am SYN DOLA G-the special dolomite re- 
THOMASIT E-The new quick-setting hearth 








refractory with a still higher magnesia content. 


“695 PLASTIC-—tThe strong neutral re- 


fractory plastic for hot and cold furnace repairs. 
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fractory, smaller in grain size than Magnefer, designed 
primarily for the electric furnace. 


RAW DOLOMITE -Washed and carefully 


graded to specification. 
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For better steels 


VANCORAM 
ferro alloys 















If ferro-alloys are to help you make better 
steels they must have two outstanding 


characteristics; quality ... uniformity. 


In Vancoram Ferro-Alloys you will find : a : i Docs VANCORAM 
both of these very essential requisites; Kae re 
Quality— because Vancoram Ferro-Alloys 
| are made from the finest of raw materials; 
Uniformity — because Vancoram Ferro- 


Alloys are produced in modern plants 





under strict metallurgical, electrical and 


chemical control. 


Request for complete information or 


prices will receive prompt attention. 


Write for a copy 
of ‘‘Vancoram 
Ferro-Alloys”. 








VANADIUM CORPORATION OF AMERICA 


420 LEXINGTON AVE., NEW YORK. N. Y. 


Plants at Bridgeville, Pa., and Niagara Falls, N. Y. . Research and Development Laboratories, Bridgeville, Pa. 
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| A New Idea! 


B ECINNING with the January issue, METALS and ALLOYS 


will inaugurate a unique editorial service . . . in the form of 
a page called TRENDS. 


This page will be written by our Editor, Edwin F. Cone, and 
will note and comment on those developments of a technical, 
statistical or industrial nature which best interpret the trend 
of metallurgical engineering. Mr. Cone will apply to this task 
the extensive knowledge he has gained from over 30 years of 
editorial and industrial work in the field. 


We believe that this page, devoted to frank treatment of 
metallurgical news and its significance, will prove of definite 
value and interest to all of our 7,000 subscribers, and will render 


even more complete the authoritative editorial service which 
METALS and ALLOYS now performs. 
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$11,000 ANNUAL SAVING — In 1927, the 
regenerators and flues of this open-hearth fur- 
nace in a large Ohio steel foundry were insu- 
lated with Johns-Manville materials, applied 
in accordance with the recommendations of a 
J-M Insulation Engineer. The net fuel savings 
every year have been more than 400% of the 
cost of insulation. 














SAVING FUEL, INCREASING EFFICIENCY 
—This power plant is typical of hundreds 
all over the country that are saving thou- 
sands of dollars in fuel annually because 
all their equipment and piping is cor- 
rectly insulated with the right types and 
thicknesses of J-M Insulations. 


LO 


for every temperature 





Over a quarter of a billion dollars... 
that is the staggering amount J-M 
Insulations save American Industry. 
every year by reducing fuel and 
refrigeration costs. And here is how 
you can be sure your plant receives 
its full share of this huge saving... 





HERE is only one way to assure maximum fuel savings 
and greatest operating efficiency . . . that is by using 
the correct thickness of the right insulation for every 
service. 


And there is one sure way to solve the problem once and 
for all... callin a J-M Insulation Engineer. Let him study 
your requirements... if your present insulations are correct, 
he’ll tell you so. If not, he will prepare a complete recom- 
mendation showing the most efficient and economical types 
and thicknesses of insulation for every piece of equipment 
in your plant. Furthermore, he’ll be glad to prove just how 
they will give you better heat or refrigeration control and 
save you money far beyond their cost. 


Back of these engineers stands Johns-Manville’s 80-year 
leadership in the development and manufacture of insula- 
tions . . . the largest, best equipped Thermal Insulation 
Laboratory in the world . . . and a complete line of insulating 
materials in block, brick, cement and pipe-covering form for 
every temperature, for every service condition. 


Why not phone for a J-M Engineer today? His services are 
free ... and you'll find one or more in every large city through- 
out the country. Or, for complete details on J-M Insulating 
Materials, write for Brochure IN-55A. Address Johns- 
Manville, 22 East 40th Street, New York, N. Y. 
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INDUSTRIAL INSULATIONS 


... for every service condition 
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Slide-wire contact, recording pen, and control actuating 
mechanism—the three are one integral unit; their phys- 
cal relation is fixed in the new Foxboro Recording- 
Controlling Pyrometer. They move as one... always! 
There are no linkages, belts or gears between them to 
cause inaccuracies. The slightest change in measure- 
ment produces a corresponding movement of record 
and control system. This is one of the exclusive Foxboro 
advantages that assures efficient and accurate opera- 
tion. » » » A mechanically simple, dependable and sen- 
sitive mechanism operates the control contacts. An 





INDICATION 
RECORD 
CONTROL 





entirely original and unique automatic balancing 
mechanism is used. Contact construction provides a 
flexibility that makes possible the operation of regulat- 
ing apparatus and signals, or different phases of regu- 
lation through separate circuits in one instrument. » » » 
Learn of the many outstanding features and the un- 
excelled performance of this new Foxboro Instrument. 
Write for Bulletin 765. 


THE FOXBORO COMPANY 
54 Neponset Avenue, Foxboro, Mass., U.S.A. 
Branch Offices in 25 Principal Cities 








REG. U.S. PAT. OFF. 


RECORDING CONTROLLING PYROMETER 
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SILLIMANITE 





All P. B. Sillimanite made by 
The Chas. Taylor Sons Com- 
pany bears this Trade- Mark. 
Your guarantee of satisfaction. 


of the Year 


is PESO 


Brick are like machines—they must be replaced when they are no 


longer serviceable. 


But TYSON brick will do a better job and serve longer in your 
refractory wall because TYSON: 


1—Are designed with a definite controlled grain size. 








9—Are made from selected all-Kentucky flint and semi-flint 
fire clays. 


3-—Are de-aired dry-pressed to give uniformity of size and 
structure. 


4—Are burned harder and for longer periods than most any 
competitive materials. 


SO—with our centralized location and speedy service, there is a 
distinct advantage—a day lost in waiting for material may be costly. 
As checkers, furnace linings, boiler settings, or wherever a first 


quality fire brick should be used, TYSON climaxes the job to give 


prolonged life and lower operating expense. 


An ever-growing list of satisfied users includes prominent glass 
manufacturers, steel plants, boiler contractors and others. TYSON 
costs no more than ordinary first quality, high heat duty fire brick, 
and is available in all standard sizes. 


Call or write our representative in your territory for a survey of your 
requirements. 


THE CHAS. TAYLOR SONS CO. 


Manufacturers of P. B. Sillimanite and Fire Clay Refractories 


CINCINNATI, OHIO 


Cleveland 
New York City 


Buffalo Detroit 


St. Louis 


Chicago 
Pittsburgh 


Philadelphia 
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Among the metals whose commercial use dates back 
for centuries is cast iron ...a material that has always 
been highly respected for its adaptability, machin- 
ability and low cost. Times have changed ...so has 
cast iron — thanks to scientific foundry practice and 
the intelligent use of alloying elements — principally 
Nickel. Considerably stronger, harder and more 
wear-resistant than the unalloyed product, Nickel 
Cast Iron is economical for many modern applica- 
tions. For example, the Nickel cast iron fender form- 
ing die pictured here is capable of stamping out 
more than 30,000 automobile fenders without redress- 
ing. This performance is 3 to 6 times greater than is 
possible with plain grey iron and results in fewer 
interruptions of the production schedule for regrind- 
ing operations as well as appreciable reductions in 
maintenance costs. 


Here is a modern newspaper press 
manufactured by Goss of Chicago 
in which all the gears are made of 
Nickel Cast Iron. In selecting this 
material for this application, Goss 
engineers were able to take advan- 
tage of the initial economy of cast 
iron. In addition, they obtained 
gears capable of withstanding the 
stress and wear of high speed oper- 
ation — thanks to Nickel. 


Modern railroads cannot tolerate excessive loco- 
motive failures. For instance, in cylinders, due 
to the trend towards greater tractive effort at 
high speeds, higher boiler pressures and super- 
heated steam with its increased cylinder temper- 
atures, strength, density and pressure tightness 
are the prime requisites. That is why railroads 
are turning more and more to Nickel Cast Iron 
for this purpose and various other applications 
demanding these all-important properties. 

Our casting specialists will be glad to consult 
with you and suggest where the Nickel Cast 
Irons will effect economies in your plant or 
equipment. 





THE INTERNATIONAL NICKEL COMPANY, INC., NEW YORK, N.Y. 
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This new type of spot 
welder was used for 
spotting the Nickel 
sheets to steel plate 
bulkheads and decks 
of the cargo holds. 
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One of the five holds on the new all-welded steel freighter shown at left, ““ Dolomite 4’’. Each was 
lined with sheets of Nickel welded into place. 


New application in the world’s largest all-welded 


freighter calls for 3 miles of Nickel welds 


How good is Nickel when it comes to welding? For the answer, 
look at this example of what is being accomplished by modern 


equipment and materials: 


The world’s largest all-welded steel freighter, the 300 foot “ Dolo- 
mite 4”. has five cargo holds each 36 feet long, 25 feet wide, 18 feet 


high. Each is lined with 16 gauge Nickel sheet. 


How was this job done? Using the new type of spot welder shown 
at left, the Nickel sheets were first spotted to the steel plate bulk- 
heads. With the sheet edges thus held in place, the seams were me- 
tallic are welded with No. 135 Metallic Are Nickel Welding elec- 
trodes. In all, over three miles of Nickel welds were laid down. 

The detailed story of this job contains worthwhile information. 


Write for it today. Ask also for general information on welding 


Nickel. ‘Address: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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Look for 


tors being 
assembled 
by die-casting 
Alcoa Alumi- 


num Alloys 


nen ON the fact that electrical conductivity 
of Aluminum varies according to the alloy, 
motor manufacturers obtain different starting char- 
acteristics in squirrel-cage motors with apparently 
identical rotors. The production of these rotors 
by the die-casting method is pictured here. Molds 
and casting procedure remain the same; simply the 
Alcoa Aluminum Alloys are changed. 
You can make the alloys of Alcoa Alumi- 


num work for you. Available in every com- 





Hydraulic extrusions offer unique design advan- 


tages. Alclad* products have extremely high resist- 
ance to corrosion. Alumilite* finished products provide 
colors and good resistance to abrasion. Pressings open 
up new economies in fabrication. Aleoa screw machine 
stock permits a substantial increase in cutting speeds. 
And Aluminum has many other desirable properties. 
for data on all the properties and com- 

mercial forms of Aluminum, write for the 

booklet, “Alcoa Aluminum and Its Alloys.” 


mercial form, they provide a wide range of MADE Y There is a best alloy for each purpose. 
possibilities, and can be fabricated by stand- ALUMINUM CoMPANY OF AMERICA, 2162 Gulf 
ard metal-working methods. OF ALLOYS OF Building, Pittsburgh, Pennsylvania. 

ALCOA ALUMINUM *Patented 
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age ENSIONS of Alcoa Aluminum die castings are stable; 
there’s no tendency for the metal to “grow,” even 
when subjected to high temperatures. Witness the per- 
fect performance of Aluminum equipment in the hot, 
moist atmospheres of processing plants. And the con- 
tinued, smooth operation of closely -fitted parts exposed 
to the heat and high humidity of the tropics. You can 
depend upon Alcoa Aluminum die castings to retain 
their original shape and size. 

The superior heat conductivity of Alumi- 
num is a valuable asset where heat distribu- 
tion is a problem. Aluminum can be given a 
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Showing finenes 
of finish an 

detail obtained 
with Alcoa Alum! 


num Die Castings 


and, even when working at temperatures of several 
hundred degrees, it retains its fine appearance. 

With Aluminum die castings, you get the combined 
weight savings resulting from the natural lightness of 
Aluminum and the thinner sections possible in the 
die-casting method. 

Aluminum, of course, is resistant to corrosion. All of 
the advantages of die casting are retained with Alumi- 
num; parts can be quite intricate, surfaces fine 
and dimensions accurate, thereby eliminating 
many expensive, tedious assembly and ma- 
chining operations. ALUMINUM COMPANY OF 


wide variety of attractive surface finishes OF ALLOYS OF America, 2162 Gulf Building, Pittsburgh, Pa. 
ALCOA ALUMINUM 
> - . o ¢ > - 
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Whitey Sez : 


"2ualily remains long after the price is 
forgetten.. Extiuding the flux on MAURATH 
Electrodes is a complicated and expen- 
tiue process, giving you a unipormly 
coated red. This feature alone plays uo 
little part in thein World Wide Yse.” 


BUILDER OF BETTER 
WAURATH 1\ WELDING ELECTRODES 
“ e IN ALL ANALYSES 
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MANUFACTURERS’ LITERATURE 


High Strength Steel 

Information concerning chemical composi- 
tion, physical properties and corrosion re- 
sistance of low-alloy high strength steel is 
offered by Inland Steel Co. (C 2186) 


Manganese Ore 


Literature on grades, analyses and ship- 
ment quantities of manganese ore, and also 
on copper, tungsten, molybdenum and tanta- 
lum ore, is available from Daniel Halsall & 
Co. (C 2187) 


Electromet Review 

This periodical, whose purpose is to 
bring “News and Views of Alloy Steels and 
Irons” to the reader, contains interesting 
items. Electro Metallurgical Co. (C 2188) 


Centrifugal Turbo Blowers 


Bulletin B-3 offers 12 pages of data on 
A-B-C turbo blowers for a host of indus- 
trial and metallurgical a applications. 
Design, operating characteristics, ratings, 
etc. are given in complete detail. Alten 
Billmyre Corp. (C 2189) 

Casting and Refining Alloy 

Cataloy, according to this 9- booklet, 
is oer in the production a high-lead 
bronze bearings, hard cast iron, hard alu- 
minum and in reclaiming scrap metals. Ad- 


vantages and many formulas are given. 
Scientific Alloys Co. (C 2190) 


Electric Scale-Free Hardening Furnaces 

Bulletin GEA-2790 completely describes 
GE conveyor-type protective atmosphere 
furnaces, claimed to assure precise heat 
treatment, eliminate scale, reduce costs and 
improve working conditions. General Elec- 
tric Co. (C 2191) 


Tantalum vs. Acids 

New book covering the many practical 
applications of tantalum in acid-resisting 
process equipment gives data on the cor- 
rosion-resistance of tantalum and illustrates 
the applications. Fansteel Metallurgical 
Corp. (C 2192) 


Special Atmosphere in the Heat 
Treatment and Brazing of Metals 

A reprint of the above article by C. L. 
West, Research Engineer, is offered by 
Electric Furnace Co. (C 2193) 


Ground Shafting 


Turned, ground and polished shafting 
and small diameter drawn, ground and pol- 
ished bars are discussed in a leaflet illus- 
trating the modern production methods used 
in manufacturing them. Bliss & Laughlin, 
Inc. (C 2194) 


Silico-Manganese Spring Steel 

Extreme care is taken in processing this 
steel to avoid imperfection, ing to 
the manufacturers. Illustrated. Bethl 
Steel Co. (C 2195) 


Case-Hardening Process 


A pamphlet devoted to Chapmanizing 
compares it with nitriding and carburizing, 
and gives engineering information. 
Chapman Valve Mfg. Co. (C 2196) 
Gases for Bright Annealing 

Bulletin gives details concerning the In- 
dustrial , heart of the Atmos-Gas 
producer, shows types of installations and 
gives useful tables. C. M. Kemp Mfg. Co. 
(C 2197) 

Cleaning of Castings 

A convenient check-list of precautions to 
take and pitfalls to avoid in cleaning - 
ip is 0 fetus of 0 toeer af Gout 
Lakes Foundry Sand Co. (C 2198) 


Thyratron Welder Controls 


Bulletin GEA-2791A contains 4 pages 
of descriptive information on G-E thyra- 
tron resistance-welder controls. Applica- 
tions, construction and ratings of these im- 
proved, more compact lower-priced con- 
trols are featured. General Electric Co. 
(C 2199) 

Industrial Heating Equipment 

Engineering data on gas and oil-fired 
heating units, air draw furnaces and high 
temperature exhausters for convected heat- 
ing of metals are given in a 54-page cata- 
log of Industrial Gas Engineering Co., 
Inc. (C 2200) 

Non-Ferrous Ingots 

Ajax 7 point ingots have outstanding 
advantages, according to this bulletin, which 
gives the A. S. T. M. specifications and ex- 
amples of uses of bronzes, brasses and hi 
lead alloys. Ajax Metal Co. (C 2201 


Stainless Castings 


Corrosion, heat, and abrasion resisting 
alloy castings, manufactured to specifica- 
tions in electric furnaces, are illustrated in 
a bulletin that also includes compositions, 
properties and recommended applications of 
Cooper alloy steels. Cooper Alloy Foundry 
Co. (C 2202) 


Dowmetal Data Book 

A new edition, containing especially 
significant accomplishments in the sections 
Available Forms and Shop Practice has 
been published by Dow Chemical Co. 
Dowmetal Div. (C 2203) 
Molybdenum Steels 


“Molybdenum in Steel” is the title of an 
unusually comprehensive compilation of 
data on molybdenum alloy steels. The 
publication is actually a book, and com- 
prises 126 pages divided into 14 sections 
according to types of steel. Complete physi- 
cal property data are correlated from a 
variety of sources, and heat treatments and 
uses are given in detail. The book includes 
an excellent index. Climax Molybdenum 
Co. (C 2204) 

Electrotinning 


This manual discusses the duPont sodium 
stannate-acetate electrotinning process and 
presents standard methods of preparing, 
controlling and analyzing the solutions. 
Electroplating Div., E. I. duPont de 
Nemours & Co., Inc. (C 2205) 


Precision Measuring Instruments 

Catalog M138 contains 64 pages of de- 
tailed description of microscopes, telescopes, 
comparators, cathetometers, creep test micro- 
scopes and similar instruments. Gaertner 
Scientific Corp. (C 2206) 
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Hardness Testers 


Pyro-Brinell and Pyro-Universal direct 
reading hand or power driven hardness test- 
ers are discussed in a well-illustrated book- 
let of Pyro-Electro Instrument Co. (C 
2207) 


Portable Hardness Tester 


The “Telebrineller’ is described as e@ 
simple, rugged, flexible instrument that 
accurately determines Brinell hardness of 
surfaces and objects inaccesible to conven- 
tional testers. Total weight, 614 Ibs. Tele 
weld, Inc. (C 2208) 


Properties of High Temperature Steele 

Technical Bulletin No. 20 tabulates the 
analysis, high and low temperature tensile 
properties, creep strength and stability, ox* 
dation and corrosion resistance, relative 
price and other characteristics of 12 steels 
for high temperature service. Timken Steel 
and Tube Division, Timken Roller Bearing 
Co. (C 2209) 


Gas Boosters 


Bulletin No. 109 discusses gas-tight and 
acid-resistant turbo-compressor gas boosters, 
claimed to combine the advantages of estab- 
lished turbo-compressor engineering with 
special provisions for preventing leakage, 
sparks, etc. Spencer Turbine Co. (C 2210) 


Colmonoy 


Bulletin No. 50 is devoted to the wear- 
resistant, corrosion-resistant and heat-re- 
sistant alloys and overlay metals of the 
Wall-Colmonoy Corp. (C 2211) 


Complete Pyrometer Unit 


A single installation of this all-in-one 
unit includes pyrometer, thermocouple, lead 
wire and thermocouple protection well. 
Characteristics and operation are described. 
Lewis Engineering Co. (C 2212) 


What Scientists Say of Leitz Ultropak 

Bulletin No. 17 describes the personal 
experience and application to which 
Ultropak has been placed by scientific 
workers in various fields. E. Leitz, Inc. 
(C 2213) 


Gas Control Valves 

Several types of solenoid-operated valves 
for controlling gas or air supply to indus- 
trial furnaces are presented in this bulletin. 
Design, installation, maintenance and oper- 
ating factors are featured. General Cono- 
trols. (C 2214) 


Free-Cutting Cold Drawn Steel Bars 

Wyco oy cold-drawn (lead-bearing) 
open hearth steel bars are claimed to ma- 
chine at better speeds, in some cases, than 
high-sulphur Bessemer screw stock. Wyck 
off Drawn Steel Co. (C 2215) 
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Checker Brick 


Technical data and uses of Superior open 
hearth checker brick, which is claimed to 
preduce a solid stable checker volume, ab- 
solutely straight flues and fuel economy 
through interlocking construction, are given. 
William M. Bailey Co. (C 2216) 


Control Instruments 

Brown “Air-o-Line” (air-operated) con- 
trollers are discussed, and typical installa- 
tions illustrated in a new bulletin of Brown 
Instrument Co. (C 2217) 


Foundry Melting Equipment 

New 52-page catalog (No. 226) compre- 
hensively covers foundry melting furnaces 
and auxiliary equipment. Design and op- 
erating details of cupolas, Brackelsberg, 
cradle and air furnaces, side-blow converters 
and duplexing equipment are given. Whit- 
ing Corporation. (C 2218) 


Dust Collectors 


Industrial Com 
Small industrial compressors and vacuum 
ps, from % to 15 h.p. are covered in 
ulletin 2118, which gives complete rati 
tables of more than 50 models. ool 
Rand Co. (C 2220) 


Case-Hardening Compound 

Illustrated booklet gives practical and 
technical operating data on Aerocase, a 
liquid bath compound for case hardening 
or heat treating steel. American Cyanamid 
and Chemical Corp. (C 2221) 


Convection Heater for 
Tempering Furnaces 

The new Despatch direct oil-fired heater 
(convected air, externally mounted, recircu- 
lating type) is claimed to eliminate the un- 
satisfactory results frequently obtained with 
radiant heating systems. Construction and 
Operation are described. Despatch Oven 
Co. (C 2222) 
Adachrome 

This plastic chrome cement, claimed to 
hold its component materials in suspension 


indefinitely, is described in a pamphlet. 
Botfield Refractories Co. (C 2223) » 


Testing Machine 

This machine, for tensile, transverse and 
Fag ogee testing (capacity 30,000 Ibs.) 
is subject of a leaflet of the Detroit 
Testing Machine Co. (C 2224) 


Electric Heating Elements 


A bulletin from this company is devoted 
to their electric heating elements and ter 
minal accessories for industrial applica- 
tions. Globar Div., Carborundum Co, 
(C 2225) 


Electric Furnaces with Tubular Elements 


An entirely new adaptation of electric 
heat is offered by the Tubulaire elements, 
which combine circulation with ter 
radiating surface and high piano ac- 
cording to Bulletin 81. Details of con- 
struction and sizes of standard Tubulaire- 
equipped Lindberg furnaces are given. 
Lindberg Engineering Co. (C 2226) 


Brazing Alloys 


According to Bulletin 59-MA, Sil-Fos, 
with its low working temperature and free- 
flowing quality, assures strong, sound 
ductile joints at low cost per joint. Use 
and advantages are explained. Handy and 
Harman. (C 2227) 


High Temperature Insulation 


An illustrated leaflet is devoted to types 
and uses of thermal insulation, for all 
types of heating equipment. Armstrong 
Cork Products Co. (C 2228) 


Alloy Castings for Severe Service 


Chromium - iron, chromium - nickel and 
nickel-chromium castings for resisting heat, 
corrosion and abrasion are comprehensively 
discussed in a well-illustrated 7-page bul- 
letin of Duraloy Co. (C 2229) 


New Carburizing Compound 


Pen-Kay, a completely water-soluble car- 
burizing compound that requires no extra 
energizers, is said to produce a high-carbon 
case unusually rapidly. Heatbath Corpora- 
tion. (C 2230) 


Electric Forging Heaters 


Berwick heaters employ the direct elec- 
tric resistance method to heat the metal, 
and feature temperature control by photo- 
cell. Advantages claimed are speed, uni- 
formity, absence of distortion, and econ- 
omy. American Car and Foundry Co. 
(C 2231) 


Low-Alloy High-Tensile Steel 


Mechanical and corrosion-resisting prop- 
erties and applications of Cor-Ten, a 
ductile low nm, chromium-copper-sili- 
con phosphorus steel, are given in this 
67-page catalog. United States Steel Corp. 
(C 2232) 
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High Temperature Cement 

The applications and engineering prop- 
erties of Sonittep high-temperature cement, 
claimed to prolong refractory life 15 to 
30%, are given in this folder. George F. 
Pettinos, Inc. (C 2233) 


New Type of Hardness Tester 


A new hardness tester that gives visual 
readings of the actual impression made is 
now available. According to this bulletin, 
the new equipment tends to standardize 
hardness testing, which is now character- 
ized by several systems of hardness value 
units, and to avoid some of the inac- 
curacies and confusion claimed to be in- 
herent in existing methods. Steel City 
Testing Laboratory. (C 2234) 


Rare Metals, Alloys and Ores 

Foote-Prints, a semi-annual journal, con- 
tains original, authoritative articles on the 
production and uses of the less common 
mineral products, and includes an extensive 
review of published literature. Foote Min- 
eral Co. (C 2235) 


Ferrocarbo 


This material, containing both silicon and 
carbon combined in the form of silicon 
carbide, acts as a graphitizer or softener 
when added to cast iron. rundum 
Co., Refractories Div. (C 2236) 


Magnet Steel 


“Nipermag’’—a permanent magnet alloy 
—is the subject of an illustrated booklet 
Cinaudagraph Corp. (C 2237) 


Fatigue Testing Machines 


These machines for determining the en- 
durance limits of bar, wire and sheet metals 
are described in a pamphlet of Krouse 
Fatigue Machine Co. (C 2238) 


Bimetal 


A simplified version of its manufacture 
and the way it works is contained in this 
pamphlet. W. M. Chace Co. (C 2239) 


Modern Spectrographic Analysis 

The importance of accurate analytical con- 
trol of metallurgical processing is empha- 
sized in this new booklet, which describes 
a new spectrograph claimed to be unusually 
fast and accurate. Harry W. Dietert Co; 
(C 2240) 


Vapor-Spray-Vapor Detrex Degreaser 

This special machine equipped with « 
monorail conveyor is described in litera- 
ture from the Detroit Rex Products Co. 
(C 2241) 


Nitralloy and Nitricastiron 

Leaflet describing three groups of Nitral- 
loy also discusses “Nitrard” and “Nitri- 
castiron.” Nitralloy Corp. (C 2242) 


Potentiometer Pyrometers 

Bristol's Pyromaster potentiometer py- 
rometers for automatic control of furnace, 
oven and kiln temperatures are described in 
this folder. Available models include re- 
cording, indicating and controlling types. 
Bristol Co. (C 2243) 


Flame Hardening 


New method of surface hardening which 
heats the metal with oxyacetylene flame 
almost simultaneously quenching it with 
water is described by Air Reduction Sales 
Co. (C 2244) 


Control of Furnace Atmosphere 


Two bulletins devoted to a description 
of “Certain Curtain Control of Atmos- 
phere” and to furnaces for pre-heating and 
hardening high-speed steel have been issued 
by C. I. Hayes, Inc. (C 2245) 


Electrolytic Zinc 
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Magnesium Alloy Castings 

An attractive, well-illustrated 26-page 
brochure gives general information on prop- 
erties and uses of Magalloy (magnesium 
alloy) castings, and contains, in addition, 
16 pages of data sheets covering the entire 
Magalloy series. Magnesium Fabricators. 
Division of Bohn Aluminum and Brass 
Corp. (C 2247) 


Timing Instrument for Hardening 

The Ste-Tre-Meter is an electric instru- 
ment designed to provide fool-proof control 
of time-cycles in hardening operations. J. 
Milton Luers. (C 2248) 


Wire Tester 

A new tensile testing machine for wire. 
sheet metal and other small-size samples is 
described tn a new bulletin. The machine 
is Claimed to be simple, rugged and un- 
asually accurate; an automatic recorder 
plots stress vs. strain and permits quick 
determination of yield points, total elonga- 
tion, etc. Henry L. Scott Co. (C 2249) 


Electronic Pyrometer Controller 

The “Alnor” pyrometer controller pro- 
vides automatic temperature ceatrol of heat- 
treating furnaces, melting pots. and other 
heating devices at a definite predetermined 
point. Instrument operates electronically. 
Illinois Testing Laboratories, Inc. (C 2250) 


Marking Pencil for Hot Metal 

Permanent identification of ingots, bars, 
plates, etc., that must be heated above a red 
heat, is claimed to be possible through the 
use of this pencil. the marks from which 
are not destroyed bv high temperatures. 
Swan Pencil Co. (C 2251) 


PDM Box Furnaces 

Bulletin B-1036 describes and illustrates 
these furnaces, which mav be gas or oil 
fired and provide temperatures up to 1800 
deg. F Metallurgical applications are 
listed. Philadelphia Drying Machinery Co 
(Cc 2252) 


Dipping Baskets 

In addition to the 14 standard designs, 
this company will manufacture baskets to 
specifications. C. O. Jelliff Mfg. Corp. 
(C 2253) 
The Jetal Process 

Simple immersion in an aqueous bath 
for about 5 minutes colors all grades of 
common iron or steel a brilliant and uni- 
form iet black. It is claimed it does not 
alter dimensions of articles and cannot chip. 
scale, peel or discolor. Alrose Chemical 
Co. (C 2254) 
Beryllium-Copper 

This heat-treatable alloy is corrosion-re- 
sistant, non-rusting and non-magnetic and 
possesses excellent electrical. tensile and 
fatigue properties. Composition. properties 
and applications are given in this catalog 
Riverside Metal Co. (C 2255) 


Hard Alloy Surfacing for Rolls 

Vol. 1, No. 1 of Hard Facts discusses the 
surfacing of rolls with Xaloy, which is 
described as giving many times the service 
life of chilled iron or nitrided rolls. Wil- 
cox-Rich Division of Eaton Mfg. Co. 
(C 2256) 
Microscopes and Accessories 

General information is given and various 
types of equipment are described and illus- 
trated in the Zeiss catalog. Carl Zeiss, Inc 
(C 2257) 
Gas Burner Equipment 

Well-illustrated 65-page catalog shows 
representative installations of gas burners 
in several fields, and describes equipment 
for improved utilization of manufactured 
gas. Ensign-Reynolds, Inc. (C 2258) 
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Comparison Microscope 

With the Busch comparison microscope 
the observer sees through a single eye- 
piece the magnified images of specimen and 
standard side by side, without anv separa- 
tion. George Scherr Co., Inc. (C 2259) 


Melting Furnaces 

Gas and oil-fired, crucible and pot melt- 
ing furnaces, burners, blowers, refractories 
and other metallurgical furnace auxiliaries 
are described and illustrated in a large 
catalog that includes specifications and 
prices. Fisher Furnace Co. (C 2260) 


Bronze Data Sheets 

Engineering data sheet No. 55 covers the 
use of Ampco Metal in replacing hardened 
steel for boring bar and reamer wear strips 
and guide bushings. Ampco Metal, Inc. 
(C 2261) 


Immersion Pyrometer 

Catalog No. 110 contains 4 pages of 
information on the improved Pyro im- 
mersion pyrometer for non-ferrous metals, 
a self-contained portable instrument giving 
direct reading without the use of charts or 
lead wires. Pyrometer Instrument Co. 


(C 2262) 


Mo-Max High Speed Steels 

The new 3d edition of J. V. Emmons’ 
interesting discussion of the composition, 
tool performance, heat treatment, forging, 
welding and cutting of the molybdenum- 
tungsten high speed steels includes 12 
photomicrographs, with descriptive texts, 
showing the structural similarities between 
Mo-Max and 18-4-1. Cleveland Twist Drill 
Co (C 2263) 


Tungsten, Molybdenum and Alloys 

The versatile experience and varied line 
of products of this company are featured 
in a bulletin describing special refractory 
Callite alloys, carbides and other unusual 
metallurgical products, and Eisler equip- 
ment for laboratories. radio tube manufac- 
ture, etc. Callite Products Co. (C 2264) 


Glass for Corrosion Resistant Piping 

Composite glass-metal and plain glass 
(Pyrex) piping and heat-exchangers for 
handling corrosive liquids and gases are de- 
scribed in Bulletin 814. Properties, typical 
installations, and details of flanged joints, 
fittings and tubing are given. with prices. 
Corning Glass Works. (C 2265) 


Recording and Control Equipment 

New 16-page catalog describes and illus- 
trates a complete line of stress-strain re- 
corders and extensometers, applicable no’ 
only to Southwark testing machines, but tc 
other types as well. Typical curves anc 
a discussion of applications of the record 
ers are included. Baldwin-Southwark Corp 


(C 2266) 


Metal Hydrides 

Reprints of a series of articles by P. P. 
Alexander on “The Hydride Process,” in 
METALS AND ALLOys, are available. His- 
tory. production and the uses of metal 


hydrides are discussed. Metal Hydrides, 
Inc. (C 2267) 
Multi-Rotary Table 

The Wheelabrator multi-rotary table— 
the airless abrasive method of cleaning 
fragile or intricate metal parts—is described 
in Folder No. 33. American Foundry Equip- 
ment Co. (C 2268) 


Dehumidifiers 

Lectrodrver systems, emploving Activated 
Alumina for drying air and other gases by 
adsorption. are described in this well illus- 
trated booklet bv the Pittsburgh Lectrodryer 
Corp. (C 2269) 


Metallographic Polishing Machines 

Direct drive (no belt or friction drive) 
polishing machines are described as provid- 
ing operating smoothness, sturdiness and 
flexibility in this bulletin of the Cincinnati 
Electrical Tool Co. (C 2270) 


Rotary Positive Blowers 

Bulletin 21 B 19 describes Victor-Acme 
blowers of the rotary, positive displacement 
type, which are claimed to move econom- 
ically a known, controlled volume of clean, 
dry air. The blowers operate equally well 
on suction or pressure. Roots-Connersville 
Blower Corp. (C 2271) 


Testing Finishes on Metals 

The Fade-Ometer is a self-contained elec- 
trically-operated device for duplicating in 
the laboratory the action of sunlight on 
surfaces that may be exposed to sun and 
light in actual use. A typical application ts 
the accelerated pre-determination of color- 
fastness of automotive lacquers. Atlas Elec- 
tric Devices Co. (C 2272 
Wire Products 

Illustrated booklet contains interesting de- 
scriptions of wire products ranging from 
watch spring wire to tool steel drill rods, 
and includes a useful table of drill rod sizes, 
weights per foot. and list prices. Globe 
Wire Div., Firth-Sterling Steel Co. (C 


2273) 

Ajax-Northrup Induction Furnaces 
Bulletin No. 11, superseding Bulletin 

No. 6, is devoted to the large coreless in- 

duction furnaces of Ajax Electrothermic 

Corp. (C 2274) 

Hydrogen Brazing Furnace 


Folder describes the new Electroblast 
hydrogen brazing furnace for economical, 
clean brazing of carbide-tipped tools. Oper- 
ating information is given. Stark Tool Co 
(C 2275) 

Metal Powders 


These interesting products are covered 
in a folder that gives the analyses and 
available mesh gradings of the various 
metals produced in powder form. Charles 
Hardy, Inc. (C 2276) 


Arc Welding Electrodes 


P & H Smootharc welding electrodes are 
discussed in Bulletin R-5, which covers 
operating factors, metallurgy, technique, etc. 
of Smootharc welding. Much useful sup- 
plementary information on stress relief, 
spark tests. welding symbols, etc., is in- 
cluded. Harnischfeger Corp. (C 2277) 


Controlled Grain Anodes 


Seymour Nickel Anodes are homogeneous 
in grain structure, according to this bulle- 
tin. Available shapes are illustrated and 
useful data are given. The Seymour Manu- 
facturing Co. (C 2278) 


Free Cutting Steel 


An attractive booklet records fifteen years 
research on the machinability of free 
cutting steels. Jones & Laughlin Steel 
Corp. (C 2279) 


Purifying Molten Iron 


An iron finishing compound used in the 
pouring ladle for improving the casting is 
described in a pamphlet of The Maluminum 
Co. (C 2280) 


Free-Machining Open Hearth Steel 


LEDLOY, the new lead-bearing, open- 
hearth, free-cutting steel is described as 
combining the good qualities of open-hearth 
steel with the economy of easy machin- 
ability. Physical properties of the steel are 
said to be unaffected by the submicro- 
scopically dispersed lead, although machin- 
ability is improved 30-60%. Inland Steel 
Co (C 2281) 
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Refractories 

Catalog No. 501 covers the line of fire 
clay brick and allied refractory products, 
some suitable for furnace temperatures up 
to 3300 deg. F., manufactured by Chas. 
Taylor Sons Co. (C 2282) 


Stainless Steel Soldering Flux 

Lloyd’s liquid flux for soldering stain- 
less steel and other metals, according to 
this leaflet, permits quick, easy, fume-less 
soldering. Helmer-Staley, Inc. (C 2283) 


Single Rectangular Pickling Tanks 

Standardization has made possible a sup- 
ply of Haveg acid-resisting pickling tanks 
at single-tank prices previously possible only 
with multiple-tank orders. Applications for 
various acid pickles are described. Haveg 
Corporation. (C 2284) 


Corrosion Resisting Castings 

A general bulletin on Q-Alloys discusses 
selection of alloy to fit the application and 
offers many illustrations of industrial prod- 
ucts cast with corrosion resistant Q-alloys. 
Casting design is discussed. General Alloys 
Co. (C 2285) 


Ladle Additions 

Bar-Flux, a patented barium compound 
for use in acid or basic steel for ingots or 
castings, is featured in a booklet. Grades 
for use with non-ferrous metals. Si-Lux 
Co. (C 2286) 


Metal Melting Furnaces 

Catalog No. 29 1s devoted to the above 
furnaces made interchangeable for gas or 
oil fuel. Campbell-Hausfeld Co. (C 2287) 


Stainless and Heat Resisting Electrodes 

Price list and data book containing 
descriptions of the company's products anc 
analyses of stainless and heat resisting al- 
loys manufactured by other companies. 
Maurath, Inc. (C 2288) 


Powdered Metals 

Kinds and classifications of the many 
metal powders sold by this company for a 
wide range of industrial uses are given. 
Metals Disintegrating Co., Inc. (C 2289) 


Combustion Safeguard 

New bulletin (No. 1102) is devoted to 
the Flame-otrol, a gas burner safety device 
designed to shut off the gas and prevent 
explosion in case of flame failure. New 
models and operating diagrams, applications 
and advantages are described. Wheelco In- 
strument Co. (C 2290) 


High Temperature 
Combustion Furnaces 

Single and double tube laboratory fur 
naces, provided with Globar elements pro- 
ducing temperatures up to 2500° F., are 
described in a bulletin of Burrell Technical 
Supply Co. (C 2291) 


Ferro-Titanium and Other Alloys 

Leaflet devoted to TAM metallurgical 
alloys discusses properties and uses of sev- 
eral ferro-alloys of titanium as well as 
metallic titanium, zirconium, and ferro- 
molybdenum. Titanium Alloy Mfg. Co. 
(C 2292) 


Alloy Heat Exchangers 

Illustrated 8-page bulletin (No. 1601-A) 
describes the construction and use of heat 
exchangers for corrosive liquids made of 
Duriron, Durimet, Durco stainless or Alcu- 
mite. Useful thermal operating data are 
included. Duriron Co. (C 2293) 


Refractery Ware 

Thermal Alumina ware that can be used 
for working temperatures up to 1950 deg. C. 
and is suitable for the fusion of metals, al- 
loys and alkalies while having a slow rate 
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of reaction with concentrated alkaline solu- 
tions, fused salts or boiling concentrated 
sulphuric acid, according to the manu- 
facturer, is the subject of an illustrated 
leaflet of Thermal Syndicate, Ltd. (C 2294) 


Rapid Liquid Carburizer 

Leaflet gives complete information on 
Park-Kase and describes unusual features 
and advantages as a carburizing medium. 
Technical data are included. Park Chem- 
ical Co. (C 2295) 


Steel in Forged Sections 

Hardness conversion tables and tensile 
property tables are included in this catalog 
which also gives specific effects of alloying 
elements in steel. Heppenstall Co. (C 
2296) 


Corrosion and Heat-Resisting Steels 

Enduro Types HCN, NC-3 and HC are 
described in a leaflet containing analyses, 
physical properties, instructions for work- 
ing and applications. Republic Steel Corp. 
(C 2297) 


The Metal Analyst 

Equipment for metallurgical laboratories 
is described and illustrated in a booklet of 
Adolph I. Buehler. (C 2298) 


Contour Measuring Projector 

Catalog D-27 contains 36 pages of in- 
formation on the new, improved Bausch & 
Lomb contour measuring projector, useful 
for measuring contour of a wide range of 
accurately-shaped metal products from razor 
blades to threaded shafts and gears. Bausch 
& Lomb Optical Co. (C 2299) 


industrial Air and Gas Cleaning 

Bulletin No. 905 gives complete descrip- 
tion and many illustrations of the new 
Pangborn Precipitron, an electrically oper- 
ated ionizing unit claimed to bring the many 
advantages of industrial dust collection by 
electricity into the range of general eco- 
nomical application. Pangborn Corp. (C 
2300) 


Refractory Products 

New bulletin covers J-M_ refractory 
products (cements, castables and plastics) 
for setting brick, patching, wash-coating, 
monolithic construction, etc. Compositions, 
physical properties, methods of using and 
applications are described and _ illustrated. 
Johas-Manville Corp. (C 2301) 


X-Ray’d Castings 

Composition, physical properties and 
general fields of service of 7 types of X-ray 
inspected Thermalloy are given, in Bulletin 
102. Electro Alloys Co. (C 2302) 


Adjustable Orifice and 
Proportioning Valves 

Leaflet describing and illustrating the 
above is offered by North American Mfg. 
Co. (C 2303) 


Heat Resisting Alloy Castings 

Data on applications are given in a 
bulletin dealing with installations where 
strength at high temperatures must be pro- 
vided. Ohio Steel Foundry Co. (C 2304) 


Rapid Moore Lectromelt Furnaces 

Bulletin No. TC describes patented lift 
and swing-aside-roof type quick top-charge 
electric melting and refining furnaces. 
Pittsburgh Lectromelt Furnace Corp. 
(C 2305) 


Electric Furnaces 

Catalog No. 23 devoted to the Ajax 
Wvatt electric furnaces, claims highest pos- 
sible thermal efficiency and automatic cir- 
culation of metal bath among their advan- 
tages. Ajax Electric Furnace Corp. 
(C 2306) 





Gasfiux Brazing 

Typical low temperature brazing job, 
which employed the Gasflux method of in- 
ducting the flux directly into the gas line, 
is described and illustrated in a leaflet of 
Automatic Gasflux Co. (C 2307) 


New Portable Pyrometer 

Details of construction and operation of 
the Pyramid Pyrometer, which features 
quick calibration, flexible arm, and pistol 
grip, with visible dial, are given. Tamms 
Silica Co. (C 2308) 
Cutting Oils 

The story of sulphurized cutting oils, 
with newest applications of Thred-Kut and 
Super-Kool (transparent) cutting oils, is 
given in a 48-page catalog of D. A. Stuart 
Oil Co., Ltd. (C 2309) 


Heat-Resisting Stainless Steels 

The three grades of Armco stainless 
steels developed especially for heat-resisting 
service are discussed in a 16-page brochure 
that gives data on composition, mechanical 
properties, heat treatment, fabrication, etc. 
American Rolling Mill Co. (C 2310) 


Gasifier 

A pamphlet on the Stewart gasifie: 
claims that its use reduces fuel costs as 
much as 75%. produces a true gas of high 
B.t.u. value and is easier on furnace lining 
Chicago Flexible Shaft Co. (C 2311) 


Sponge and Powdered '!ron 

The technical advantages of Swedish 
sponge iron as a steel-making raw materia! 
are set forth in a research publication of 
the Bureau of Mines. available from Ek- 
strand & Tholand, Inc. (C 2312) 


Foundry Crucibles 

The history and development, types avail- 
able, and typical applications and installa- 
tions of graphite crucibles for foundry prac- 
tice are given, together with helpful data 
for foundrymen, in the catalog of Bartley 
Crucible and Refractories, Inc. (C 2313) 


High Frequency Electric Power 
Converters 

High frequency electric converters for use 
in conjunction with numerous industrial 
induction heating applications are described. 
Lepel High Frequency Laboratories, Inc. 
(C 2314) 


Heat and Acid Resisting Castings 
Bulletin No. 21 lists the most popular 
analyses of Standard-Alloy together with 
safe workable loads at different tempera- 
tures. Standard Alloy Co. (C 2315) 


Surface Hardening by Induction 

The TOCCO Process is discussed in an 
illustrated leaflet of The Ohio Crankshaft 
Co. (C 2316) 


Carburizing Unit 

The Hevi-Duty Carburizer is an electric 
furnace unit using the Carbonol (carefully 
blended gas-producing oil) process, which 
is claimed to provide uniform case depth, 
improvement in quality, cleanliness and 
other advantages. Hevi Duty Electric Co. 
(C 2317) 


Alloy Castings 

Illustrated folder shows variety of intri- 
cate castings made in “National’’ oxidation, 
corrosion and abrasion resisting alloys. 
National Alloy Steel Co. (C 2318) 


Melting Furnaces 

The Walker furnace is identical with the 
cupola except that the metal is melted in 
a crucible, with decided advantages, accord- 
ing to this leaflet. Crucible Furnace Co. 
Inc. (C 2319) 


3300 Deg. Super Nefractory 

An illustrated catalog devoted to “Sham- 
va" Mullite contains information regarding 
its background, characteristics and uses. 
Mullite Refractories Co. (C 2320) 
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Everdur 

This metal is a high strength, non-mag- 
netic alloy of the solid solution type com- 
posed of copper, silicon and other con- 
trolled elements, according to this illus- 
or leaflet. American Brass Co. (C 
2321 


Properties of OFHC Copper 

An attractive booklet contains reprints of 
three papers relating to the above subject. 
Scomet Engineering Co. (C 2322) 


Modern Metal Finishing 

This bulletin, issued period -ally, con- 
ducts a Questions and Answers department 
for metal treaters.§ R. & H Chemicals 
Dept., E. I. du Pont de Nemvuurs & Co., 
Inc. (C 2323) 


2550 Deg. Combustion Furnace 

Sentry Model “V” single or double tube 
furnaces, designed primarily for laboratory 
combustion applications, are economical, 
flexible and long-lived, according to Bulle- 
tin 1016-1. Sentry Co. (C 2324) 


Hardness Testing Equipment 

New bulletin (No. 1) describes and il- 
lustrates the complete line of hardness 
testing machines and instruments made by 
this company. Special attention is called to 
the new direct-reading high-speed produc- 
tion Brinell machine. Tinius Olsen Test- 
ing Machine Co. (C 2325) 


Composite Silver Rivets 

Users of solid silver contacts for elec- 
trical purposes are offered a new construc- 
tion that provides greater economy without 
loss of efficiency, according to a folder of 
H. A. Wilson Co. (C 2326) 


Refractory Products 

Folio on Kellogg refractory products cov- 
ers Ignisite, a refractory cement and binder: 
Kelmix, a resurfacing refractory: Krome 
Kote, a refractory veneer; Kalolith, a one 
piece refractory lining; Kastic, a monolithic 
refractory; and others. Actual chimney re- 
pair problems are illustrated. M. W. Kel- 
logg Co. (C 2327) 


Gas Analysis 

Bulletin describing the thermal conduc- 
tivity method of gas analysis is published 
by Charles Engelhard, Inc. (C 2328) 


Refining Iron and Steel 

Bulletin Al-16-A, devoted to Liquitoi, 
gives its advantages and instructions for 
use. The product is described as a scien- 
tifically prepared fine dry powder that in- 
sures sound castings and ingots by retard- 
ing cooling of hot-top metal. Alpha-Lux 
Co., Inc. (C 2329) 


Vanadium in Cast Iron 

_ Attractive 28-page booklet describes the 
improved physical properties of cast irons 
containing varying amounts of vanadium. 
Charts and tables give the specifications of 
several vanadium irons, and commercial ap- 
plications are illustrated. Vanadium Cor- 
poration of America. (C 2330) 


internally Heated Salt Bath Furnace 

The new Ajax-Hultgren salt bath fur- 
nace, claimed to offer economy of “fuel” 
and production time, uniformity of product 
without local overheating, and improved 
working conditions, is heated by the elec- 
trical resistance of the salt itself. Ajax 
Electric Co., Inc. (C 2331) 
Refractory Cement 

This issue (No. 8) of Handling Heat 
contains a brief description and many in- 
teresting illustrations of applications of RC 
1133 Crystolon refractory cement for gen- 


eral service in furnace linings. Norton Co. 
(C 2332) 
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Quenching-Oil Cooler 

The design and applications of the B & 
G_ rapid oil cooler for maintaining oil 
quenching baths at a constant temperature 
are Clearly explained in a 4-page bulletin 
of Bell & Gossett Co. (C 2333) 


Fluxes for Joining Metals 

Fluxes, rod and spelters for welding, 
brazing, silver or soft soldering a variety 
of metals are discussed in a 4-page folder 
that includes a comprehensive table indi- 
cating the materials to be used with each 
of 57 metals and alloys. Krembs & Co. 
(C 2334) 


Welding Special Metals 


No. 3 of the Arcos Technical Bulletin 
contains 24 pages of interesting information 
and illustrations on the use of Arcos elec- 
trodes for welding stainless and heat resist- 
ant steels and various non-ferrous metals. 
Arcos Corporation. (C 2335) 


New High-Strength Steel 


Complete mechanical property data on 
Ductiloy, a new low-alloy, high strength 
steel, are given for strip, plate and bars in 
a folder of Great Lakes Steel Corp. (C 2336) 


Nitrogen for Furnace Atmospheres 

A new nitrogen generator, stated to pro- 
duce this non-explosive, non-toxic, chem- 
ically inert gas at low cost is described in 
this 4-page bulletin. Mahr Mfg. Co 
(C 2337) 


Portable Electric Salt Bath Furnace 


This leaflet describes a new electric salt 
bath furnace suitable for tempering or 
drawing operations and capable of being 
moved around a plant as desired. Claud 
S. Gordon Co. (C 2338) 


High Temperature Refractory Lagging 


Bulletin No. 327-C contains 8 pages of 
information on Insulag, a refractory lagging 
for temperatures up to 2200 deg. F., and 
illustrations of its industrial uses. Quigley 
Co. (C 2339) 


New High Strength Steel 


This little book gives facts and figures 
on DYN-EL, a new high strength, flat 
rolled steel claimed to have unusual resist- 
ance to fatigue, impact and _ corrosion. 
Complete fabricating and design properties 
and table of sizes and weights are included 
Alan Wood Steel Co. (C 2340) 


Modern Gas Carburizing 


Interesting bulletin gives complete in- 
formation on the use of Pyrofax gas for 
carburizing. The process and equipment 
used are described and illustrated, and 
many advantages listed, among them uni- 
form heating, cleanliness, economy, and ex- 
cellent case quality. Pyrofax Division, 
Carbide and Carbon Chemicals Corp 
(C 2341) 


New Air Draw Furnaces 


Bulletin D9, 338-5M describes the new 
Rotair recirculating type air draw furnace 
and gives details of design, construction, 
installation, operation and control. The 
furnace requires no air-blast and has several 
other interesting features. Eclipse Fuel 
Engineering Co. (C 2342) 


Refining Slag for Non-Ferrous Melting 


Bulletin No. 308 gives the composition, 
general instructions for use, and directions 
for use with various furnaces, of Purite 
This product is stated to reduce metal 
shrinkage and casting losses and to im- 
prove general quali hy forming a protect- 
ing and refining slag. Mathieson Alkali 
Works. (C 2343) 


Atmosphere for Industrial Furnaces 

Technical Booklet No. 111 is a reprint 
of an interesting article by W. A. Darrah 
on the design and use of special atmos- 
pheres. Many useful technical data are in- 
cluded. Continental Industrial Engineers, 
Inc. (C 2344) 


Welding Aluminum 

Practical discussion of, and instructions 
for welding aluminum and its alloys by 
various methods are detailed, with costs 
and other data, in an attractive 48-page 
book issued by Aluminum Co. of America 
(C 2345) 


New Hydrogen Annealing Furnace 

These new gas-fired blowerless furnaces 
for bright annealing small parts at a reia- 
tively low cost are covered in this folder 
Baker & Co., Inc. (C 2346) 


Speed Case Steels 

Data on the three new types of this com- 
pany’s “Speed Case” steel in the higher 
carbon ranges are offered by Monarch Steel 
Co. (C 2347) 


The X-Ray in Industry 

The application of X-ray examination 
and inspection to castings and welds and of 
X-ray diffraction to studies of internal 
changes in metals during cold working, 
etc. is exhaustively covered in this 35-page 
catalog, replete with illustrations. General 
Electric X-Ray Corp. (C 2348) 
Automatic Control for Hand Welding 

The Arc-Length Monitor, a new instru- 
ment that automatically tells the hand-weld- 
ing operator when he has the correct arc- 
length, is described in a 4-page bulletin of 
A. O. Smith Corp. (C 2349) 
Copper Alloy Brazing 

Interesting and attractive 12-page bulletin 
is devoted to Phos-Copper for brazing on 
copper, brass and bronze. Properties, ap- 
plications, quality of results and costs are 
discussed. Westinghouse Elec. & Mfg. Co 
(C 2350) 
Flame Hardening 

An illustrated 12-page booklet describes 
the process of surface hardening with the 
oxy-acetylene flame and discusses advan- 
tages, necessary equipment and _ certain 
metallurgical factors. Linde Air Products 
Co. (C 2351) 
Temperature-Limit Control of 
Furnace Roofs 

The use of Micromax Rayotube pyrom- 
eters for controlling the roof temperature 
of open hearth or other melting furnaces ts 
described in an illustrated 12-page bulletin 
of Leeds & Northrup Co. (C 2352) 
Fire Brick 

Attractive 4-page folder discusses the 
properties and uses of “Ironton Steel” fire 
brick. Ironton Fire Brick Co. (C 2353) 
High Purity Zinc 

This unusually interesting 8-page illus- 
trated booklet describes a trip through the 
plant that makes Bunker Hill 99.99 }-% 
zinc, giving details and pictures of all pro- 
duction operations. St. Joseph Lead Co 
(C 2354) 
pH Tester 

This informative booklet gives a very 
useful description of the Wulff pH tester 
(indicator strip method) for accurate work 
with highly colored, turbid or viscous solu- 
tions. Pfaltz and Bauer, Inc. (C 2355) 


Practical Hardness Testing 

Bulletin N-1 offers some notes on hard- 
ness testing to show how practical and 
profitable it is to make hardness tests on 
raw stock or finished metal parts wherever 
metal is handled. The Rockwell testers 
are described and hardness wunversion data 
given. Wilson Mechanical Instrument Co 
(C 2356) 
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SCALE-FREE HARDENING 
133 por cont ennvel return A moker DRAWING 





ELECTRIC-FURNACE BRAZING of precision “drill chucks chon 1s this $7,200 saved—The need hose: Galeer hat thes expensive method of drowing locomotive 
Saves $1,400 a month—An Eastern monulocturer felt thar the newly developed By ws process. springs was felt by o railroad in the Midwest. A G-E electric bell-type air -draw furnace 
Ct St, of producing flanged bushings wos toe high, so he bought o Because there is no scole, he eliminotes was purchased for $7,200. The equipment poid for itself in the first year. * 
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brazing | furnace, The savings paid for the equipment in pickling and cleaning operations. The prod. 
three months * vc? is more uniform, too 


Pet a NOW IS THE TIME TO INVEST 
siti welin ates IN MONEY-SAVING EQUIPMENT 


Time cut in half — Modem bell-type 


bright-onneoling fumaces were installed 



















in place of three fuel-fired furnaces. Be. 7 OUR company may be able to improve its competitiv: 

cause of this improved electric equipment, 7 i 

onnecling time was halved, quality im- ,0sSition and produce better-quality products r in 
proved, ond onnecling cost reduced 10 P _ es “ by - 
’ J] . . - ° 
| to 20 per cent stalling equipment for electric heat-treatment. 


However, you don’t have to take our word for it— or th 
word of the scores of manufacturers who are profitab! 
using General Electric furnaces. Instead, you can prov: 
performance on your own product—and do it befor 


you buy. 


ro test performance, send samples to our Industrial Heat 


ing Laboratory. Our engineers, who have had unequalle: 
£ ) £ gq 





experience in applying the proper equipment for heat 





Redvees i Seagate treating, Can, in the majority of cases, immediately recom 
company in the Midwest one this about 
o G-E continuous furmoce. “The tubing 
which is annealed in this furnace is so 
uniformly soft as to almost ¢ 

eliminate rejects. This, of course, results 
in © big saving to us a 


mend the proper furnace. If, however, your problem is ai 
all unusual, they will heat-treat the samples in the regula: 
commercial furnaces with which the laboratory is equipped 


The small charge for test work will 











be refunded if you purchase a G-E 


furnace. . “sh 6 
19 avast | 
Make the first step toward money- RE . Sy, 


ANNEALING CASTINGS saving improvements now. Call the jet 


ee ee nearest G-E sales office or write » Ah dl hee 
reap nated oe Og General Electric, Schenectady, N. Y.. yy aap 





we: ngeoh te contngp stieeiaeing and arrange for tests. rr A 
gone is on onnvol expense of $15,000 * 
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THIS SHIPMENT CONTAINS 


3 types of refractories for a complete 
hot zone installation in a continuous 


One manufacturer's recent purchase of Carborundum Brand super 
refractories is an excellent example of the way this complete line 
can be of real benefit to industry. One shipment contained the 
three types of refractories listed at the right. 

This manufacturer was able to get exactly the right refractory for 
each particular requirement. This meant a saving on fuel and oper- 
ating costs. They also made extra savings in time because every- 
thing came in one shipment. There was no delay in construction, 
no undue hold ups in production. 

In addition to the refractories listed here, Carborundum offers a 
wide selection of fused alumina and fused cast refractories. With 
such a group of refractories to choose from and with the experi- 
ence gained in over 25 years of development in the refractory field, 
The Carborundum Company is the logical source of supply for 
refractory materials. Write our nearest office for a representative. 





porcelain enamel furnace. 


“CARBOFRAX” (Silicon Carbide) tile for 
the hearth where high refractoriness, high 
thermal conductivity is required. 
“MULLFRAX” $ (converted kyanite) bricks 
and shapes for piers and combustion cham- 
ber linings, where high refractoriness, low 
thermal conductivity is required. 
“MULLFRAX” (electric furnace mullite) 
brick for combustion chamber linings 
where extremely high refractoriness is 
required. 











THE CARBORUNDUM COMPANY, REFRACTORY DIVISION, PERTH AMBOY, N. J. 


REG. U.S, PAT. OFF. 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. Agents: McConnell Sales and Engineering Corp., Birmingham, Ala.; 


Christy Fire Brick Company, St. Louis; Harrison & Company, Salt Lake City, Utah; Pacific Abrasive Supply Co., 
Los Angeles, San Francisco, Seattle; Denver Fireclay Co., El Paso, Texas. 
(Carborundum, Carbofrax and Mullfrax are registered trade-marks of The Carborundum Company) 
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THE ‘AJAX METAL COMPANY 


PHILADELPHIA, PA. 





Enjoys Outstanding Reputation 
For the Quality of Its Products 
And Technical Service to Its Customers 


AJAX ELECTROTHERMIC CORPORATION 


AJAX PARK, TRENTON, N. J. 
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AJAX ELECTRIC FURNACE CORPORATION 
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«, ts’ 5 — 
ran FF | Va 


“ ~, “ 
> = 


nduction Furna 
FOR MELTING 
ZINC YELLOW BRASS RED BRASS 
BRONZE NICKEL SILVER 


COPPER 


ae I ere 


AJAX ELECTRIC COMPANY. INC. 


Division o re Aiax Metai Lo. 


955 FRANKFORD, AVE. @ PHILADELPHIA, PA. 
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THE AJAX-HULTGREN FURNACE 
and 


Electric Heat Treating Furnaces, Ovens and Kilns for Bright Annealing, 
Normalizing, Hardening, Tempering, Baking and Drying, Copper and Silver 
Brazing, Strip and Wire Annealing, Carburizing, Nitriding, Decorating 
Ceramics. Electric Ammonia Dissociators for Producing Dry Hydrogen. 





